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(37 ABSTRACT

Systems, methods and techniques are described for monitor-
ing a subject. The subject’s safety, health and wellbeing can
be monitoring using a system that receives input indicating
the subject’s status. The system can verbally interact with the
subject to obtain information on the subject’s status. The
words used by the subject or the quality of the subject’s
response can be used to decide whether to contact emergency
services to assist the subject.
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INTERACTIVE PATIENT MONITORING
SYSTEM USING SPEECH RECOGNITION

BACKGROUND
[0001] This invention relates to emergency monitors.
[0002] Many people live with poor health conditions such

as a weak heart, diabetes, or age-related reduced strength.
These people are at risk, to one degree or another, of experi-
encing a sudden health emergency, such as a heart attack or
stroke. These people are also at risk of other types of sudden
emergencies, such as bad falls.

[0003] The situation can be dangerous if the person lives
alone, or is frequently alone. There are several reasons for
this. First, a sudden health emergency (SHE) may occur so
rapidly that the person becomes incapacitated before having a
chance to call for help. This can occur ifthe SHE results in the
rapid occurrence of unconsciousness, paralysis, extreme
pain, deterioration of mental capacity (confusion), and other
debilitating conditions. And because the person is alone, there
is no one to observe the situation and to call for help.

[0004] Secondly, the person may be alone, and may begin
experiencing the early warning signs of an SHE, such as a
stroke or heart attack. Even though he or she sense a poor
condition, he or she may not do anything about it initially.
There are several reasons why this may happen. The person
may, mistakenly, feel that the condition is not serious. Or the
person may decide to wait awhile to see if the condition gets
worse. Or the person may be uncertain as what to do, and so
do nothing. By not taking action, the early warning signs can
develop into a full-fledged SHE. It is thought that the chances
of surviving an SHE, such as a heart attack, are greatly
improved if treatment begins within an hour of onset of the
SHE.

[0005] Thirdly, the person may exhibit the early warning
signs of an SHE, but may not be aware of them. For example,
the person may not sense that they have a droopy face, one of
the early warning signs of a stroke. This could happen if the
sign was so small that the person did not notice it, if the person
did not consciously monitor her/himself for early warning
signs on an on-going basis, or if the person was too busy to
notice. As above, by not taking action, the early warning signs
can develop into a full-fledged SHE.

[0006] Ifapersonexperiencesan SHE, the person, or some-
onenear the person, needs to quickly call emergency response
personnel, or someone else who can help. An ambulance will
be able to get to the person in short time, and will rush the
person to ahospital for treatment. For example, if a personhas
a stroke, emergency response personnel or hospital staff may
administer a clot-busting drug to the person, which could
reduce potential damage to the brain. But this must be done
within hours for the best chance of success.

SUMMARY

[0007] In general, in one aspect, a method of monitoring a
subjectis described. The method includes initiating computer
generated verbal interaction with the subject, including syn-
thesizing speech to elicit a verbal response from the subject.
Digitized sound is received from a monitor configured to
receive verbal responses from the subject. Speech recognition
is performed on the digitized sound to generate correspond-
ing text. A subject’s quality of responsiveness to the synthe-
sized speech is determined with a computer. Whether to con-
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tact a predetermined contact for the subject is determined
after determining the quality of the responsiveness.

[0008] In another aspect, a method of monitoring a subject
is described. A computer generated verbal interaction with
the subject is initiated, including synthesizing speech to elicit
a verbal response from the subject. A response from the
subject is awaited for a predetermined time. Whether the
subject has responded within the predetermined time is deter-
mined. If the subject has not responded, emergency services
are automatically contacted.

[0009] In another aspect, a method of monitoring a subject
is described. The subject receives a digitized sound. The
invention performs speech recognition on the digitized
sound. The computer uses the digitized sound to determine
whether the subject has verbally responded to a computer
generated verbal query. If the subject has responded, the
computer determines whether the subject has delayed in
responding beyond a predetermined threshold time, the sub-
ject has provided a non-valid response, the subject has
responded with unclear speech, the subject has provided a
response using non-programmed vocabulary, or the subject
has provided an expected response. Based on the subject’s
response, the determination is made either to submit to the
subject a subsequent computer generated verbal question ina
script, including synthesizing speech to elicit a verbal
response from the subject or to request emergency services
for the subject.

[0010] In another aspect, a method of monitoring a subject
is described. Computer generated verbal interaction is initi-
ated with the subject, including synthesizing speech to elicit
a verbal response from the subject. A first statement or ques-
tion from a script is submitted, wherein the first statement or
question is submitted as a computer generated verbal state-
ment or question. A digitized sound in response to the first
question or statement is received from the subject. A speech
recognition is performed on the digitized sound to generate
text. A predetermined length of time is awaited. When the
predetermined length of time has elapsed, a second computer
generated verbal interaction with the subject is initiated,
including synthesizing speech to elicit a verbal response from
the subject. After initiating the second computer generated
verbal interaction with the subject, a second statement or
question is submitted to the subject.

[0011] Inanother aspect, a method of determining whether
an emergency has occurred is described. A computer uses
speech recognition to detect a keyword emitted by the subject.
The keyword emitted by the subject initiates a request for
emergency services.

[0012] In another aspect, a method of monitoring a patient
is described. A first computer generated verbal interaction is
initiated with the subject, including synthesizing speech to
elicit a verbal response from the subject. A question is sub-
mitted to the subject, wherein the question is submitted as
synthesized speech. A digitized first response to the question
is received from the subject. Speech recognition is performed
on the digitized first response. From the first response or the
text, a baseline for the subject is determined. The baseline is
stored in computer readable memory. A second computer
generated verbal interaction with the subject is initiated,
including synthesizing speech to elicit a verbal response from
the subject. After initiating the second computer generated
verbal interaction with the subject, a question is submitted to
the subject, wherein the question is submitted as synthesized
speech. A digitized second response to the question is
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received from the subject. Speech recognition is performed
on the digitized second response to generate text. The second
response or the text is compared to the baseline to determine
a delta and whether to initiate emergency services is deter-
mined based on the delta.

[0013] In another aspect, a method of monitoring a subject
is described. The method comprises initiating a computer
generated verbal interaction with the subject, including syn-
thesizing speech to elicit a verbal response from the subject.
A question is submitted to the subject, wherein the question is
submitted as synthesized speech. A digitized response to the
question is received from the subject. Speech recognition is
performed on the digitized response. Whether the subject has
responded with an expected response is determined from the
text. If the subject has not answered with an expected
response, a predetermined contact is alerted.

[0014] In yet another aspect, a method of monitoring a
subject is described. The method comprises detecting a trig-
ger condition. A computer initiates a generated verbal inter-
action with the subject, including synthesizing speech to elicit
a verbal response from the subject. If the subject responds, a
digitized sound is received from a monitor configured to
receive verbal responses from the subject. Speech recognition
is performed on any digitized sound received from the subject
to generate corresponding text. A computer determines either
a quality of responsiveness of the subject to the synthesized
speech or a meaning of the text and determines from the
quality of responsiveness of the subject or the meaning of the
text whether to request emergency services.

[0015] Inyetanotheraspect, a method ofsimulating human
interaction with a subject is described. The method comprises
initiating a computer generated verbal interaction with the
subject, including synthesizing speech to elicit a verbal
response from the subject. A question from a first script is
submitted to a subject, wherein the question is submitted as a
computer generated verbal question or statement. A trigger
event is detected. In response to detecting the trigger event, a
second script is selected and a question from the second script
is submitted to the subject, wherein the question is submitted
as a computer generated verbal question or statement.
[0016] In another aspect, a method of simulating human
interaction with a subject is described. The method comprises
initiating a computer generated verbal interaction with the
subject, including synthesizing speech to elicit a verbal
response from the subject. A first question from a script is
submitted to the subject, wherein the question is submitted as
acomputer generated verbal question, and the script has a first
question, a second question and a third question to be pre-
sented to the subjectin chronological order. A digitized sound
in response to the first question is received from the subject.
Speech recognition is performed on the digitized sound to
generate text. A response to the second question from the
script is determined to be stored in memory. The third ques-
tion from the script is submitted to the subject without first
submitting the second question to the subject and the question
is submitted as a computer generated verbal question.
[0017] In another aspect, a method of monitoring a subject
is described. The method includes initiating a computer gen-
erated verbal interaction with the subject, including generat-
ing synthesized speech having a question to elicit a verbal
response from the subject. A digitized response to the ques-
tion from the subject is received from a monitor configured to
receive verbal responses from the subject. Speech recognition
is performed on the digitized response to create text. From the
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text it is determined whether the subject requires emergency
services. If the subject requires emergency services, a prede-
termined contact is alerted.

[0018] Systems,devices and computer program products to
perform the method are described as well.

[0019] Embodiments of the invention can include one or
more of the following features. Whether to contact a prede-
termined contact for the subject can include basing the deter-
mination on the quality of the responsiveness. The quality of
responsiveness may be one of delayed, valid or invalid. An
invalid response may be a response that can include unrecog-
nized vocabulary, at least a phrase that is not anticipated or an
unparseable response. A plurality of anticipated responses to
the synthesized speech can be anticipated, and the speech
recognition can recognize a word that is not in the plurality of
anticipated responses. A determination may be made to con-
tact a predetermined contact when the quality of responsive-
ness may be delayed or invalid. After determining with a
computer the quality of the responsiveness, additional syn-
thesized speech can be generated to elicit a further verbal
response from the subject, wherein the additional synthesized
speech can pose a question to the subject regarding a safety or
health status of the subject; a response to the question regard-
ing the safety or health status of subject can be received,
speech recognition can be performed on the response to gen-
erate corresponding subsequent text; and whether to contacta
predetermined contact may be determined based on the sub-
sequent text. The digitized sound may be stored in memory.
The digitized sound that may be stored in memory can be time
stamped. The text may be stored in memory and optionally
time stamped. A trigger event may be received, wherein the
trigger event can initiate the computer generated verbal inter-
action with the subject. The trigger event may be a physi-
ological parameter value that may be outside a predetermined
range, a predetermined sound or a lack of a predetermined
sound, a non-verbal vocal sound made by the subject or an
environmental sound in the vicinity of the subject or one of a
preset time, determining that the subject has not spoken for a
predetermined time, or a response from a subject during a
conversation or a completion of a script. The trigger event
may be a predetermined image or a lack of a predetermined
image. A trigger event can include receiving digitized sound
from the subject, receiving a triggering digitized sound from
the monitor configured to receive verbal responses from the
subject, and performing speech recognition on the triggering
digitized sound to generate corresponding triggering text.
The triggering text may be the word emergency or the word
help. A trigger event can include receiving a keyword that is
a predefined word. The predetermined contact may be an
emergency service. Determining in the computer whether to
contact a predetermined contact can include determining
whether to contact a predetermined contact based on the text.
The predetermined contact may be emergency services.

[0020] Determining the quality of responsiveness of the
subject can include determining that the response is a valid
response, the method further comprising determining that the
text indicates that the subject has requested assistance; and
because the subject has requested assistance, determining to
contact a predetermined contact includes determining to con-
tact emergency services. Determining from the quality of
responsiveness of the subject whether to request emergency
services can include determining that the response is an
invalid response indicating that the subject may be in need of
emergency assistance; and because the subject has requested
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assistance, determining to contact a predetermined contact
includes determining to contact emergency services. Detet-
mining from the quality of responsiveness of the subject
whether to request emergency services can include determin-
ing that a delay of the response is greater than a predetermined
delay threshold and because the delay may be greater than the
threshold, determining to contact emergency services. Deter-
mining from the quality of responsiveness of the subject can
include determining that the response may be an invalid
response indicating that the subject may be in danger of
physical harm. The method can further comprise receiving
secondary signal, including one of a physiological parameter
values, a recognized sound-based event, or a recognized
image-based events and using the received signal in conjunc-
tion with the quality of responsiveness to determine whether
to contact emergency services as the predetermined contact.
[0021] A response from the subject can include a verbal
response or a non-verbal sound. Submitting to the subject a
subsequent computer generated verbal question can include
submitting a question regarding a safety orhealth status of the
subject. The script may be a script of questions related to
detecting a heart attack, a stroke, cardiac arrest or a fall. The
script may be a script of questions related to detecting
whether the subject may be in physical danger.

[0022] A digitized sound in response to the second question
can be received from the subject. Speech recognition can be
performed on the digitized sound in response to the second
question and the digitized sound in response to the second
question can be compared with the digitized sound that is
stored in memory. The digitized sound or text generated from
the digitized sound can be transmitted to a control center after
determining in a computer to request emergency services.
Speech recognition can be performed on the digitized sound
to create a digitized response, the method can further com-
prise performing speech recognition on the digitized sound,
determining from the digitized response that the subject is
experiencing an event and assigning a value to the event, such
as pain, where the value can be one of none, little, moderate or
severe. The method can comprise after submitting to the
subject a first question from a script, re-submitting to the
subject the first question from the script and providing the
subject with a list of acceptable replies to the first question.
[0023] Embodiments of the invention can includes the fol-
lowing features. The keyword can be emergency or help. The
method of monitoring may be used to determine that the
subject may have lost ability to understand or to monitor a
mental status ofthe subject. The method can comprise retriev-
ing emergency contact information from a database and using
the emergency contact information to send a digital alert to
the predetermined contact.

[0024] The trigger condition may be one of digitized sound
received from the subject, a digitized sound captured in the
subject’s environment, or a digital image of the subject falling
or not moving. The trigger condition may be a value of a
physiological parameter that may be outside of a predeter-
mined range. The physiological parameter may be one of an
ECG signal, a blood oxygen saturation level, blood pressure,
acceleration downwards, blood glucose, heart rate, heart beat
sound or temperature.

[0025] Embodiments of the invention can include one or
more of the following features. The detection of the trigger
event can include receiving a verbal response from the subject
in digital form, performing speech recognition on the verbal
response in digital form to generate text and determining from
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the text that the response indicates that the subject is experi-
encing an emergency. The trigger event may be a keyword
spoken by the client, a physiological parameter value that is
outside a predetermined range, a predetermined sound or a
lack of a predetermined sound, a non-verbal vocal sound
made by the subject or an environmental sound in the vicinity
of the subject or one of a preset time, determining that the
subject may have not spoken for a predetermined time, or a
response from a subject during a conversation ora completion
ofascript. The trigger event may be a predetermined image or
alack of a predetermined image. The emergency be detected
may be a health emergency, such as heart attack, stroke,
cardiac arrest, loss of understanding, loss of motion, loss of
responsiveness, or a fall. The second script can include ques-
tions to verify whether the subject is experiencing heart
attack, stroke, cardiac arrest, loss of understanding, loss of
motion, loss of responsiveness, a fall or an early warning sign
of the health emergency. Questions from the first script can be
asked after questions from a second script interrupt the first
script. Where the first script has at least one group of ques-
tions, the group of questions including a first question and a
second question, wherein the first question is submitted chro-
nologically before the second question, submitting to the
subject of a question from the first script can include submit-
ting to the subject the first question; and submitting to the
subject an additional question from the first script can include
re-submitting the first question to the subject prior to submit-
ting to the subject the second question.

[0026] A predetermined time period can be determined to
have passed between detecting the triggering event and just
prior to submitting to the subject an additional question from
the first script; and a starting point in the first script can be
returned to, followed by re-submitting to the subject ques-
tions from the starting point in the first script.

[0027] Determining that a response to the second question
from the script is stored in memory can include determining
that the second question was previously submitted to the
subject within a predetermined time period or that informa-
tion in a response to the second question had been obtained
from a physiological monitoring device monitoring the sub-
ject. Determining that a response to the second question from
the script is stored in memory can include determining that
the second question was previously submitted to the subject
within a predetermined time period. Determining that a
response to the second question from the script is stored in
memory can include determining that information in a
response to the second question may have been obtained from
a physiological monitoring device monitoring the subject.

[0028] Determining whether the subject requires emer-
gency services can include detecting keywords indicative of
distress. The keywords indicative of distress can include
“Help” or “Emergency”. Determining whether the subject
requires emergency services can include generating one or
more questions regarding a physical or mental condition of
the subject and determining a likelihood of a medical condi-
tion from one or more answers by the subject to the one or
more questions. The medical condition may be one or more of
stroke, heart attack, cardiac arrest, or fall. The medical con-
dition may be a stroke, and generating one or more questions
can include generating questions from a stroke interactive
session. Data can be received from a monitoring system con-
figured to monitor the subject. Data can be used to detect an
indication of a change in health status of the subject. The
computer generated verbal interaction can be initiated to
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detect an indication of a change in health status of the subject.
The data can include data concerning a physical condition of
the subject. Generating synthesized speech can include
selecting speech based on the data. The initiation of a com-
puter generated verbal interaction can include determining in
the computer a time to initiate the computer generated verbal
interaction, such as following a predetermined schedule. The
generation of synthesized speech, receiving a digitized
response, performing speech recognition on the digitized
response, and determining whether the subject requires emet-
gency services can be performed in a system installed in a
residence of the subject or in a mobile system carried by the
subject. The generation of synthesized speech, receiving a
digitized response, performing speech recognition on the
digitized response, and determining whether the subject
requires emergency services can be performed without con-
tacting a computer system outside the residence of the sub-
ject. Alerting a predetermined contact can comprise generat-
ing a telephone call on a plain old telephone service (POTS)
telephone line. Alerting a predetermined contact can com-
prise generating a call over a Wi-Fi network, over a mobile
telephone network, or over the Internet. The generation of
synthesized speech, receiving a digitized response, perform-
ing speech recognition on the digitized response, and deter-
mining whether the subject requires emergency services can
be performed without contacting a computer system outside
the mobile system. Alerting a predetermined contact can
comprise generating a telephone call on a cellular telephone.

[0029] The techniques and systems described herein may
provide one or more of the following advantages. A system
for monitoring a person can determine when a person is in
need of assistance, such as when the person is in danger or is
having physiological problems that could lead to or indicate
an SHE. The system can be used with people having compro-
mised health, such as the sick or elderly, or with others who
need some low level of supervision, such as a child ora person
with minor mental problems. The systems provide early
detection of any potential problem. Because when a person is
in danger of injury or an SHE, whether the danger is health-
related or not, timeliness in addressing the danger can allow
the problem to be corrected or problem to be averted. Thus,
the systems can prevent serious harm from happening to a
person.

[0030] The systems may interact with a client in a way that
mimics a natural way of speaking. The interaction can make
the person being monitored feel more comfortable with the
system, which can lead to the system being able to elicit more
information from the person than with other systems. Also,
the system may be able to start a conversation regarding one
topic and switch to another conversation, just as humans do
when communicating, thereby focusing on a higher priority
need at an appropriate time. When the system determines that
emergency services should be called to help the person, the
system automatically places the call.

[0031] The system may initiate conversations with the sub-
ject. Thus, even if a person forgets that they have a tool for
contacting emergency services when they are aware of a
problem or if they do not have easy access to that tool at the
time they need it, the system can automatically contact emer-
gency services. Because the system can actively monitor for
problems, the person being monitored does not need to do
anything to contact emergency services. Sometimes the per-
son being monitored is not even aware that a problem may be
about to occur. The system may be able to detect warning
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signs that even the person being monitored is not aware of.
Because the system may be able to detect a problem very
early on, emergency help can be contacted even sooner than
they might otherwise be called.

[0032] The system may also be able to use conversation-
based interaction to minimize incorrect conclusions about the
person’s status. For example, a physiological monitor may
indicate that the person is having a serious heart condition, but
averbal check of the client may indicate that the monitor lead
that indicated the condition simply fell off. This may reduce
the amount of false alarms generated by standard monitoring
devices.

[0033] The system may also be used to help people with
chronic disease, such as heart disease or diabetes, to carry out
disease self-management. For example, the system can
remind a person to take his/her medication at the appropriate
time and on an ongoing basis. In addition, the system can be
used as a platform to develop devices that carry out custom
conversation-based applications. A developer of a custom
conversation-based application can create custom data, and
custom software if required, that is then loaded into the sys-
tem.

[0034] A system that monitors the person can either be
carried by the person or sit in the person’s home or workspace.
The monitoring component includes the scripts that are used
to interact with the person being monitored. Therefore, the
system is not required to go over the Internet or over a phone
line in order to obtain questions to ask the person to carry on
a conversation with the person. Therefore, the system can
provide a self contained device for monitoring, which does
not need to connect with an external source of information in
order to determine when a problem is occurring or is about to
occur. In some instances, the system may provide an efficient
replacement for a nurse or nurse aid. The system, unlike a
person, can operate twenty four hours a day.

[0035] The systems can help a person who is being moni-
tored in a varied of scenarios. If the person is not aware of an
SHE occurring, the person’s condition can get progressively
worse, at which point the condition could become serious. A
monitoring system can detect the problem before it becomes
serious. Alternatively, the person may not realize that an early
warning sign is associated with a serious condition, such as a
heart attack. In this case, the system may detect the warning
sign, even when the person does not. A system can help a
person who has become physically incapacitated, and cannot
move or call for help. The system can also help out when the
person is not certain what to do in the event of an emergency.
The system can probe for more information when a person
notices an issue that may or may not indicate a serious con-
dition or call emergency services when the person calls out
for help and would otherwise not be heard. A monitoring
system can determine when a person is responding inappro-
priately, such as with no response or a wrong response, and
conclude that the person needs help.

[0036] The details of one or more embodiments of the
invention are set forth in the accompanying drawings and the
description below. Other features, objects, and advantages of
the invention will be apparent from the description and draw-
ings, and from the claims.

DESCRIPTION OF DRAWINGS

[0037] FIG. 11is a schematic of a emergency detection and
response systen.
[0038] FIG. 2 is a schematic of a monitoring unit.
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[0039] FIG. 3 is a schematic of the functional components
of a monitoring unit.

[0040] FIG. 4 is a flow chart of a verbal interaction with a
client.
[0041] FIG. 5 is a flow chart of a method of carrying on an

interrupted conversation with a client.
[0042] FIG. 6 is a flow chart of routinely having verbal
interactions with the client.

[0043] FIG. 7 is flow chart of a monitoring a client’s status
over time.
[0044] FIG. 8 is a flow chart of determining when emer-

gency services need to be called.

[0045] FIG.9isa flow chart of determining that the client is
experiencing an SHE.

[0046] FIG.10is aschematic diagram ofthe data structures
and table used by the system.

[0047] FIGS. 11A and 11B show a flow diagram of the
computer-human verbal interaction process.

[0048] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0049] A monitoring unit can be used to monitor the health
or safety of a subject or person being monitored, also referred
to herein as a client. The unit communicates with the client
using computer generated verbal questions and accepts ver-
bal responses from the client to determine the client’s health
or safety status. The monitoring unit can detect that a client
may be experiencing, or about to experience, a serious health
condition, by verbally interacting with the client. In addition
to detecting SHES, the system can detect early warning signs,
such as health symptoms or health-related phenomena, that
precede an SHE. In this case, the monitoring unit goes into a
probing mode of operation. The unit begins to ask the person
a number of questions to help it decide if the situation has a
significant probability of being a health emergency. The tech-
niques described herein use the concept of Interaction-Moni-
tored Parameters (IMP). An IMP refers to a specific piece of
information that is identifiable by verbal interaction means.
An example of an IMP is pain in the center of the subject’s
chest. An IMP can be assigned a value, such as no, slight,
moderate, serious, or severe. A number system could also be
used for the values.

[0050] The unit can be used in a routine monitoring mode.
That is, the unit can regularly check in with the client to
determine the client’s status and whether someone needs be
alerted about the client’s status, such as an emergency service.
In any situation, the unit can simulate a human interaction
with the client to determine the client’s status. The unit can
determine from the interaction with the client whether the
client’s responses are responses that would be expected of a
client who is in a normal state or if an emergency is occurring.
The unit can also determine information from the quality of
the client’s response whether an emergency is occurring.
[0051] The monitoring unit can be a stationary unit or a
mobile unit. The stationary unit can sit in a client’s home or
office. The mobile unit can be carried around with the user.
Either unit includes scripts that are designed to elicit infor-
mation from the client. Because the unit has the scripts built
in, the unit need not connect over the Internet or another
communication line to obtain questions to use when querying
the client.

[0052] Referring to FIG. 1, a system for monitoring health
and detecting emergencies in real time is shown. A monitor-
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ing unit 10 is located near a subject, such as a human, who is
to be monitored for early warning signs of an SHE or the
occurrence of an SHE. The monitoring unit 10 is local to the
clientand can be amobile device or a device to be used in one
place, such as the home. The monitoring unit 10 is able to
transmit to and receive data from a communication network
15. The communication network 15 can include one or more
of the Internet, a mobile telephone network or public service
telephone network (PSTN) telephone network. Data from the
communication network 15 can also be transmitted to or
received from a control center 20 and an emergency services
center 25.

[0053] The control center 20 can include features, such as a
client database, a control center computer system and an
emergency response desk. In some embodiments, the control
center has a telecommunications server that receives calls
from the monitoring unit 10, from emergency button devices,
and/or telephone calls directly from clients. In some embodi-
ments, the telecommunications server includes an advanced
voice/data PBX. In some embodiments, the telecommunica-
tions server is connected to the PSTN over several trunk
groups, such as in-coming trunks for automatic emergency
alert calls, in-coming trunks for manual emergency alert call,
in-coming trunks for non-emergency calls, and out-going
trunks. The control center may have the client’s records onfile
and may be able to display a record, such as when the possi-
bility of an emergency has been detected. The file can
includes information, such as name, address, telephone num-
ber, client’s medical conditions, emergency alert information,
the client’s health status, and a list of people to call and actions
to take in various situations. The control center 20 can have a
network management system that automatically and continu-
ously monitors the operation of the system, such as the com-
ponents of the control center, the communication links
between the control center and the monitoring units 10 and
the client’s equipment. A high speed local area network
capable of carrying both voice and data can connect all of the
components at the control center together.

[0054] The control center 20 can have emergency response
personnel on duty to evaluate a situation. The emergency
response personnel can contact the emergency services center
25. Alternatively, the monitoring unit 10 contacts the emer-
gency services center 25 directly. The emergency services
center 25 is able to send an emergency response persontel to
assist a subject in the event of an SHE.

[0055] Referring to FIG. 2, in some embodiments, the
monitoring unit 10 is a system that includes one or more of the
following components, either separately or bundled into one
or more units. The monitoring unit 10 includes a control unit
50. The control unit 50 can be a small micro-controller-based
device that communicates with the various other monitoring
and interaction devices, either over a wired or wireless con-
nection. The control unit 50 analyses data that it receives from
the monitors, in some embodiments looking for the early
warning signs of health emergencies, or the occurrences of
health emergencies. The control unit 50 also carries out vari-
ous actions, including calling an emergency response service.
In some embodiments, the control unit 50 has telecommuni-
cations capabilities and can communicate over the regular
telephone network or over another type of wired network or
over a wireless network. The control unit 50 can also store,
upload and download saved parameter data to or from the
control center. The control unit can include components, such
as a micro-controller board, a power supply and a mass stor-
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age unit, such as for saving parameter values and holding
applications and data in data tables and memory. The memory
can include volatile or non-volatile memory. A micro-con-
troller board can include a microprocessor, memory, one or
more I/O ports, a multi-tasking operating system, a clock and
various system utilities, including date software utility. The
1/O expansion card can provide additional I/0 ports to control
unit. The card can plug into the backplane of the micro-
controller board and can be used in connecting to some of the
devices described herein. The mass storage unit can store
scripts, table data, and other data, as described further herein.
[0056] A communicator 65 can include a built-in micro-
phone that picks up the person’s voice, and transmits this
signal to the control unit 50. The communicator 65 also has a
built-in speaker. The control unit 50 sends computer-gener-
ated speech to the communicator 65, which is “spoken” to the
person, through this speaker. In some embodiments, the com-
municator 65 can communicate wirelessly to the control unit
50 using a wireless transceiver. In some embodiments, the
communicator 65 is a small device that is worn. In other
embodiments, the communicator 65 and the control unit 50
are in a mobile communications device, such as a mobile
phone. In some embodiments, the communicator 65 is similar
to a telephone with a speakerphone therein.

[0057] The communicator 65 in communication with the
control unit 50 can also detect ambient noise and sounds from
the person and send an analog or digital reproduction of the
noise to the control unit 50. The communicator 65, in asso-
ciation with special sound recognition software in the control
unit 50, can detect events, such as a glass breaking or a person
falling, which can indicate a problem. The control unit 50 can
save information about a detected sound in local data store for
further analysis. In some embodiments, the control unit 50
uses the concept of sound-monitored parameters, which
detects specifically monitored sounds, and associates a value
with the sounds, such as no, slight, some or loud.

[0058] Anemergency alert input device 70is a small device
that can be worn by the client, or person being monitored,
such as around the neck or on the wrist. The emergency alert
input device 70 consists of a button and a wireless transmitter.
The emergency alert input device 70 wirelessly communi-
cates with the control unit 50. When the client feels that they
are experiencing a setious health situation, they press the
button. This initiates an emergency call to the control center
or emergency services. Suitable emergency alert input
devices 70 are available from Koninklijke Philips N. V. in
Amsterdam, the Netherlands.

[0059] In some embodiments, the emergency alert input
device 70 has a separate control unit that is in direct commu-
nication with the client’s telephone system. The emergency
alert control unit can automatically call the emergency setr-
vice when the client activates the emergency alert input
device 70, bypassing the control unit 50 all together.

[0060] One or more physiological monitoring devices 75
can send continuously or periodically detect and monitor
various physiological parameters of the person, and then
wirelessly transmit this data to the control unit 50, in real
time. Suitable monitoring devices can include an ECG moni-
tor, pulse oximeter, blood pressure meter, fall detector, blood
glucose monitor, digital stethoscope and thermometer. The
physiological monitoring devices 75 can transmit their sig-
nals to the control unit 50, which can then save the data, or
values, in local data storage. The control unit can process the
signal to extract physiological values and then saves the val-
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ues in local storage. The system can include none, one, two,
three, four, five, six, seven, eight or more physiological moni-
toring devices.

[0061] AnECG monitor is a small electronic unit with three
wires that come out of it, and in some instances has five or
more wires. These wires are attached to electrodes. The elec-
trodes are affixed to a person’s skin in the chest area, and they
make electrical contact with the skin. The ECG monitor
records a person’s ECG signal (electrical heart signal) on a
continuous basis. The signal is usually sampled at 200-500
samples per second, converted into 12-bit or 16-bit data, and
sent to the control unit. The ECG monitor can be battery
powered. The ECG monitor can also wirelessly receive data
or instructions from the control unit, over the wireless link.
This includes an instruction to test whether the electrodes are
properly affixed to the person’s skin. In addition, the ECG
monitor can measure more than one ECG signal. Suitable
ECG monitors are available from CardioNet, located in San
Diego, Calif., and Recom Managed Systems, located in Val-
ley Village, Calif.

[0062] A pulse oximeter is a small device that normally
clips on the client’s finger or ear lobe or is worn like a ring on
one’s finger. The purpose of the pulse oximeter is to measure
the blood oxygen saturation value of the client. Blood oxygen
saturation refers to the percentage of hemoglobin in the blood
that is carrying oxygen; an average rating is 95%.

[0063] A wireless (ambulatory) blood pressure monitor
consists of an inflatable cuff that normally is worn around the
upper arm, a small air pump, a small electronic control unit,
and a transmitter. To measure the client’s blood pressure, the
air pump first inflates the cuff. Then the air in the cuffis slowly
let out. The monitor then transmits the reading to the control
unit. The amount of data is very small and canbe left on all the
time. The monitor can be auto-controlled by the control unit.
Alternatively, the monitor could be manually operated by the
client. The client may only put it on when he/she is taking a
measurement.

[0064] A fall detection monitor is a small electronic unit
that clipped onto the person, usually on the belt. The unit
contains two, or more, accelerometers that measures the
acceleration of the unit on a continuous basis. In particular,
the fall detection monitor detects when the person falls hard to
the floor. Suitable fall detection monitors are available from
Health Watch, located in Boca Raton, Fla.

[0065] A userinput device 80 can allow a client to interact/
communicate with the control unit 50, such as through a
screen, buttons and/or keypad, similar to the personal digital
assistant or communications device. Text can be send to a
screen on the device, which a client can read. The screen can
be small, such as 2"x2" in size and can be a color or black and
white screen. If the text to be presented on the screen is more
than can fit on one screen, the user input device 80 can allow
the client to scroll through the text. The device can have about
16 keys, or more, such as in an alphanumeric keyboard.
Ideally, the user input device 80 has keys that are sufficiently
large for an elderly person or someone with limited mobility,
dexterity or eyesight to be able to use. The client can use the
user input device 80 to manually enter information, such as
numbers from a monitoring device. The user input device 80
can also be used when a client is hard of hearing or has
difficulty understanding, when the client prefers to use the
input device 80 over speaking to the unit, such as when the
clientis in public, e.g., in a shopping mall, at work on the bus,
or when excessive noise interferes with the operation of the
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communicator 65. In some embodiments, the user input
device 80 is able to ring, vibrate or light up to get the client’s
attention.

[0066] A network communications device 85 can include
one or more of various devices that enable communications
between the control unit 50 and the control center, emergency
services or some other location. Exemplary devices can
include a landline telephone, a mobile telephone, a modem,
such as a voice/data modem or the MultiModemDSVD from
MultiTech Systems in Mounds View, Minn., a telephone line,
an Internet connection, a Wi-Finetwork, a cellular network or
other suitable device for communicating with the communi-
cations network. In some embodiments, the mobile phone
includes a GPS locator unit. The locator unit allows the
mobile telephone to communicate the client’s location in the
event that emergency services need to be called and they need
to find the client.

[0067] One or more of the devices described herein can be
worn by the client, such as during the client’s normal activi-
ties or during sleep. Some of the devices, such as the physi-
ological monitoring devices 75, can be wireless and be worn
regularly by the client. Wireless devices allow the client to
move freely about. Some of the devices can be made for
wearing by the client 24 hours a day, seven days a week. For
example, sensors can be embedded in the client’s clothing or
in special garments worn by the client. The wireless receivers
or wireless transceivers used can have an operating distance
of 5 feet, 10 feet or more, such as 200 feet or more, and can
work through walls, and have a data rate necessary to support
the associated monitoring device. Suitable wireless devices
can be based on technologies, such as Bluetooth, ZigBee and
Ultra Wideband. In some embodiments, the wireless moni-
tors are implanted in the client.

[0068] Because one or more of the devices may be battery
operated, a charging device can be included for charging
batteries. In a mobile version of the system described herein,
a cradle is provided for charging a mobile portion of the
control unit and can enable communications between the
mobile portion of the control unit and a base unit of the
control unit. In some embodiments, a mobile version of the
control unit 50 is worn or carried by the client, such as when
the client leaves the house. When the client places the mobile
portion of the control unit 50 in the cradle, the mobile portion
can analyze the data it receives from the client’s on-person
monitoring devices as well as data that the base receives from
other monitoring devices, such as off-person monitoring
devices. Off-loading information from the mobile device can
free up storage space. Alternatively, the base station can pet-
form the analysis. The data from the mobile portion can also
be downloaded into the base.

[0069] Thecontrolunit can include a back up power supply,
such as a battery, for use when the primary power supply has
gone down. The control unit may also be able to use the power
over a phone line.

[0070] One or more of the units described above, such as
the control unit, the network communications device and the
user input device can be integrated into a single device. Of
course, other devices can be optionally included in the inte-
grated device.

[0071] In one embodiment, a mobile system that includes
the control unit 50 and one or more of the aforementioned
components is a mobile telephone. The mobile telephone can
have a peripheral-card that transforms the mobile telephone
into a suitable control unit 50 or monitoring system. The
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mobile telephone has data capabilities including a data chan-
nel and a data port and the ability to run custom software. In
particular, the mobile telephone can activate the telephone to
make out-going data calls and handle in-coming data calls
and connect the data calls. The mobile phone can also send the
client’s GPS coordinates to emergency services.

[0072] Either the stationary device or the mobile device can
be in wired or wireless communication with the communica-
tor. The client can wear the communicator, such as a lavaliere
pinned or clipped to the client’s clothing or worn suspended
from the client’s neck. With the mobile device, the client need
not speak into the mobile phone, but can use the communi-
cator, instead.

[0073] In some embodiments, the control unit is a self
contained device that includes the controller, memory, power
supply, speech recognition software, speech synthesis soft-
ware and software that enables the unit to contact emergency
services. In one embodiment, the self contained device also
includes a speaker and a microphone for communicating with
the client. As noted herein, in embodiments, the mass storage
unit the scripts and other data used to communicate with the
client and components that enable the control unit to deter-
mine when the emergency services should be called without
connecting to an external system to query script for conduct-
ing a conversation with the client.

[0074] Any device used as a control unit, whether it is a
mobile or stationary control unit (for mobile or home use), a
mobile telephone or other device, can include drivers, soft-
ware and hardware that allow the control unit to communicate
with the devices that are in communication with the device.
[0075] Optionally, the system can have a video monitor 55
in communication with the control unit 50. The video monitor
55 and control unit 50 can capture video images of the person
as she/he moves about. These images are sent to the control
unit 50 for analysis, such as to detect indications of possible
problems with the client. The video monitor 55 can function
to look for specific, significant video occurrences and can
save the information in local data storage for further analysis.
The video monitor can capture images of the client swaying,
falling, waving arms or legs, or performing tests, such as the
client’s ability to control his or her arms. In some embodi-
ments, the video monitor has associated with it a video-
monitored parameters for the events it captures, such as no,
slight, some or significant.

[0076] Other optional monitors include a pressure-sensi-
tive mat, such as a mat placed under the client’s mattress,
which can sense when the client is in bed and motion detec-
tors.

[0077] In some embodiments, the system primarily
includes the verbal interaction capabilities. In some embodi-
ments, the system includes the verbal interaction capabilities
in addition to one or more of the physiological parameters
monitoring devices. In some embodiments, the system
includes the verbal interaction capabilities, one or more of the
physiological parameters monitoring devices, and sound/im-
age recognition capabilities. In some embodiments, the sys-
tem includes the verbal interaction capabilities, one or more
of the physiological parameters monitoring devices, a sound/
image recognition device and a user input capabilities.
[0078] Referring to FIG. 3, the control unit 50 can include
one or more of the following engines. Each of the engines
described herein runs routines suitable to perform the job of
the engine. Some of the engines receive and analyze data from
the components in communication with the control unit 50,



US 2010/0286490 A1

including a physiological warning detection engine 103, a
sound warning detection engine 107 and a visual warning
detection engine 111. When one or more of these engines
detects an occurrence of an event that may indicate an emet-
gency, a conversation engine 120 is initiated. The conversa-
tion engine 120 provides computer-human verbal interaction
(CHVT) with the client.

[0079] CHVI refers to a computer-based device obtaining
information from a person, by verbal means, simulating a
conversation with the person in such a way that the conver-
sation seems to be a natural conversation that the client would
have with another human. CHVI is used to verbally obtain
specific information from an individual that is relevant to the
current emergency detection activity and that often cannot be
obtained any other way. The information is used to decide, or
help decide, whether the situation is an emergency ornot, i.e.,
that the probability is high enough to justify alerting emer-
gency service.

[0080] In addition to the physiological warning detection
engine 103, a sound warning detection engine 107 or a visual
warning detection engine 111 initiating the conversation
engine 120, a client initiated conversation engine 123 can
prompt the conversation engine 120 to check the client’s
status. The client initiated conversation engine 123 detects
when a client says something without already being involved
in a conversation with the control unit 50. In some embodi-
ments, the control unit 50 has a keyword engine 127 to detect
when the client says a keyword, such as “help”, “ouch”,
“emergency”’, or other predetermined word that indicates that
the client would like assistance. The keyword engine 127 then
directs the conversation engine 120 to interact with the client.
A routine check engine 132 can periodically prompt the con-
versation engine 120 to check in with the client or probe the
client for current status information. The routine check
engine 132 can be prompted to check the client on a schedule,
at predetermined time periods, if the client has not spoken for
a predetermined time or randomly.

[0081] Once the conversation engine 120 is initiated, the
defined conversation selection engine 135 selects an appro-
priate conversation to have with the client. For example, if the
client has called for help, the defined conversation selection
engine 135 may select a script that asks the client to describe
what has happened or what type of help is required. Alterna-
tively, ifit is time for a routine check on the client, the defined
conversation selection engine 135 selects a script that checks
in on the client, asks how he or she is feeling and reminds him
or her to take their medication. Many scripts can be pro-
grammed and stored in memory 139 in the control unit 50 for
the defined conversation selection engine 135 to select from.
Once the script has been selected, a speech synthesis engine
140 forms verbal speech from the script and sends the speech
to a speaker associated with the control unit 50 or to a speaker
in a wireless communicator.

[0082] Responses from the client are translated by a speech
recognition engine 143, which converts the audio signal into
text. A quantifier engine 145 assigns a value to some
responses. For example, if the client has pain, the quantifier
engine 145 can assign different values to none, some, mod-
erate, and severe pain. A response quality engine 147 deter-
mines the quality of the response, which is different from the
actual response provided by the client. The response quality
engine 147 can determine if the response was an expected
response or not an expected response, if the client did not
reply to a question within a reasonable period of time,

Nov. 11, 2010

whether the reply contained one or more words that are not
recognized, that the reply was a reply that is not anticipated or
that the reply is garbled and therefore unparseable. In some
embodiments, the response quality engine 147 also recog-
nizes voice inflection and can determine if a client’s voice has
characteristics, such as fear, anger or emotional distress. A
decision engine 152 uses the text and/or the quality of the
response to decide what action to take next. The decision
engine 152 can decide what action to carry out next, including
what question to ask next, whether to repeat a question, skip
a question in the script, switch to a different script or conver-
sation, decide that there is a problem or decide to contact an
emergency service. When a different script is to be selected,
the decision engine 152 can determine the priority between
continuing with one script or conversation versus switching
to a new conversation. If the decision engine 152 decides to
contact emergency services, the services alert engine 155 is
initiated.

[0083] The services alert engine 155 can send information,
such as the client’s location, an emergency summary report
and real time parameter values based on the client’s status, to
emergency services. The services alert engine 155 can estab-
lish a connection with a service provider, such as an emer-
gency service provider. Additionally, the services alert engine
155 can work with the client to help with equipment set-up.
When the system stops working properly or when equipment
is not connected properly, the services alert engine 155 can
establish a call to a service provider that is then able to help
the client get the equipment operating again. In some embodi-
ments, the services alert engine 155 transfers input from the
client to the service provider.

[0084] Theresponses from the client, including the quality,
the text and a value, can be recorded and stored to memory by
a recording engine 160. A timestamp engine 163 can times-
tamp the response prior or subsequent to storage. A historical
analysis engine 171 can review previous responses to deter-
mine trends, which can be used to set abaseline for the client’s
responses. In some embodiments, only select responses are
saved to memory, such as responses that indicate that a non-
normal event is occurring, such as a fall, pain, numbness or
other such medical or dangerous event.

[0085] Any of the data collected can be saved to memory
139 to send to a central database, such as at the control center
20, by a transmission engine 175. The transmission engine
175 can transmit data automatically, on a scheduled basis, or
as directed. If data is transmitted on a scheduled basis, the
schedule can be varied. Either all values or only a summary of
the values may be transmitted. Once the data has been trans-
mitted, the data can be analyzed for long term health moni-
toring. The client’s health care provider can also access the
data to supplement information received during an examina-
tion to review in preparation for an examination or other
medical procedure or to discover long term health trends.
Long term health trends can be used to develop an effective
health care plan for the client or to monitor the long term
effect of a new medical treatment on the individual.

[0086] An incoming call engine 178 can allow the control
unit 50 to handle incoming calls, establish caller-to-commu-
nicator connections, access client parameter data and perform
a check-up or polling call. The incoming call engine 178 may
be used when the control center is unable to reach the client by
telephone. The incoming call engine 178 can allow for text
can be received by the control unit 50 and converted to
speech, such as by the speech synthesis engine 140, to be
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communicated to the client, or sent to the client’s user input
device. If arequest for data is made, the incoming call engine
178 can handle the request and initiate the transmission
engine 175. Regarding the polling call, the engine can be
provided with one of two codes on a recurring basis, an
“emergency detected” code or a “no emergency” code. If an
incoming polling call is received, the incoming call engine
178 can pass on the latest code that it has received. Polling
calls can be received periodically, such as once every 10 to 20
seconds. The polling call can function as a backup emergency
alert system. The incoming call engine 178 can also be used
when a remote system wants to update the memory, such as by
changing or adding new scripts.

[0087] To add a new device to the control unit, a suitable
device driver, data handling and processing modules can be
added and new parameters associated with the device can be
added to tables as required.

[0088] As noted, a device can either be a stationary type
device, such as one that is used in a client’s home, or a mobile
device. In either type of device, the components can be simi-
lar. In a mobile device, however, the functionality may be
decreased in favor of control unit size or battery power con-
servation. Conversely, some functionality is increased in the
mobile device. For example, the sound environment in the
home is different from outside the home. Outside the home,
the sound environment can be more complex, because of
traffic, other people, or other ambient noise. Therefore, the
sound engine in the mobile device can be more sophisticated
to differentiate sounds that are relevant to the client’s health
versus those that are not. In particular, a glass breaking in the
home may indicate that the client is experiencing an emet-
gency when the same may not be true outside the home. The
mobile unit may also have GPS software to allow the client to
be located outside the home. The mobile device can also have
an emergency buttonand corresponding emergency software.
The OS for the mobile device, or the user input device, can be
one designed for a small device, such as Tiny-OS.

[0089] The system can carry out verbal interaction using
interaction sessions and interaction units. An interaction unit
is one round of interaction between the system and the client.
For example, an interaction unit can contain data that enables
the device to obtain information from a person related to their
current general health status. An interaction unit involves the
device communicating something to the client, and then the
client communicating something back to the device, and the
device determining what to do next, based on the client’s
reply. Therefore, the interactive session can include a number
of interactive units. Each interaction session has a specific
objective, for example, to determine whether the client is
having early warning signs of a stroke or whether the client is
having early warning signs of a heart attack. An interaction
session consists of all the data required for the system to carry
out one conversation with a client. Different interactive ses-
sions can be used with the client, such as throughout the day.
Probing interactive sessions attempt to determine whether the
client is in a potentially serious condition. For example, the
control unit may observe that the client’s heart has suddenly
skipped a few beats. The control unit can use a probing
interactive session to ask the client a few questions related to
early warning signs of a heart attack. A routine interactive
session is an interactive session that is generally not involved
in a situation that is serious or may be serious and is used to
routinely communicate with the client.

Nov. 11, 2010

[0090] The system can extract different types of informa-
tion from the client’s responses. The first type of information
is the words the client uses to respond to a question posed by
the system. The words can indicate an actual answer provided
by the client, such as “yes”, “no”, “a little”, or “in my arm”.
The system can determine from the response whether it is an
expected response or whether the system needs more infor-
mation to make a decision, such as when the answer is an
unexpected answer or the answer is outside of the system’s
known vocabulary. In addition, the system can determine the
quality of the response. For example, the client may delay in
providing a response. The client may provide a garbled
response, which cannot be understood by the system. Any of
these conditions can indicate that the client is experiencing a
health condition or crisis that requires emergency care or
further investigation to determine the client’s health status.

[0091] Any of the devices, such as the monitoring devices,
and components can be used to determine when a trigger
event occurs. For example, a physiological monitor can deter-
mine a trigger event, such as high blood pressure. The trigger
event can be a value that is outside of a predetermined range,
such as higher than a predetermine high level, or lower than a
predetermined low level. When the system receives notice of
the trigger event, the system uses the trigger event to perform
one or more of the following three tasks. The system may
decide based on the trigger event to probe the client for more
information. Alternatively, the system may automatically call
emergency services. If the system probes the client for more
information, the system can use the trigger event to determine
an appropriate conversation for having with the client. For
example, if the client’s blood pressure has risen, the system
may begin a conversation that asks the client how he feels or
aconversation that asks whether the client has taken his blood
pressure medication that day. The system can also use the
trigger event as a weighting factor to determine whether to
call for help. For example, if the blood pressure is moderately
high, the system may decide to check back with the client
later, such as five minutes later, to see how he is doing. If the
blood pressure is very high, the system may be more likely to
contact emergency services.

[0092] Referring to FIG. 4, a conversation-based verbal
interaction used by the system to either probe the client for
information or that is part of a routine check is described. In
some conversations, such as the routine check, the system
initiates a conversation with the client, such as by saying,
“Good morning John”. The system then asks the client a
question from a script (step 202). The question can be a
question, such as “Have you taken your blood pressure
today?” or “Do you have pain?” The client then responds. The
system receives the client’s response (step 206). The system
performs speech recognition on the response to translate the
speech to text (step 210). The text is then categorized (step
215). The system decides what to say to the client next, based
on the category of the response. For example, if the client
response “Yes” to the question, “Do you have pain?”, the
system can ask, “Where does it hurt?”. However, if the client
responds “No” to the same question, the system may respond,
“That’s good. I’ll check in with you tomorrow.” The system’s
response is selected from the next appropriate question, such
as by selecting the next question in a script, or according to the
response received from the client (step 218).

[0093] The system can use responses stored in memory to
determine the next question to pose to the client. For example,
the system may have recently asked a question and therefore
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knows the answer to a question in the script. In this case, the
system can skip that question if it comes up as a question in a
script. Alternatively, the system knows to that it can skip a
question because it has received information from a physi-
ological monitoring device. The system can timestamp
responses received by the client to help the system determine
how old the response is. If the response is fairly recent, such
as less than a minute or two minutes old, the system may
decide to skip asking the question again.

[0094] As noted, a client can either initiate a conversation
or respond in such a way that initiates a new conversation. For
example, the system may ask, “Did you take your pills
today?”, and the client responds, “Oh, 1 just felt a sharp pain
in my chest.” In this situation, the system can recognize when
the client is initiating a new conversation, as opposed to
partaking in an existing conversation and the system knows
switch the conversation to respond to the client’s response.
[0095] The system can switch from a script that is being
used to ask questions of the client to begin asking questions
from another script to change a conversation. For example,
the system can be asking the client questions from a general
script. If the system detects that another script would be more
helpful to elicit particular responses from the client or to
detect a possible emergency, the system can stop mid-conver-
sation and switch to the other script, as further described in
FIG. 5. The system initiates the first conversation (step 240).
After asking at least one question from the script, a trigger
event occurs that causes the system to determine that a second
conversation should be initiated, interrupting the first conver-
sation (step 243). The event can be the answer to a question
from the first conversation, a sound in the background, a
signal from a physiological monitor, the quality of a response
from the client or other such trigger. In some cases, the event
indicates that the client may be experiencing or be about to
experience an SHE or a serious health condition. In some
embodiments, different conversations or scripts are assigned
different priority levels and the system decides to move to a
different conversation if that conversation has a higher prior-
ity level than the first conversation.

[0096] The system triggers a second conversation (step
248). The system completes the second conversation (step
252). At the end of the second conversation, the system then
decides whether to go back to the first conversation (step
255). In some instances, the system will decide that the first
conversation is not necessary to complete and will end the
session.

[0097] Ifthe system decides to go back to the first conver-
sation, the system then determines whether to pick up where
it left off in the first conversation and continue with the next
question of the first conversation (step 257). If proceeding to
the next question in the first conversation would not be con-
fusing to the client, the system can proceed to the next ques-
tion (step 260). If there has been too long of a lapse since the
first conversation was interrupted or ifthe next question in the
group of questions would not make sense to the client without
the context of the conversation, that is, if the system exceeds
a maximum interruption time, the system will not move on to
the next question in the conversation. If the system needs to
back up at least one question to provide a reminder or context,
the system determines whether the most recently asked ques-
tion is part of a group of questions (step 264). If the question
is not part of a group of questions, the system goes back one
question and repeats the most recently asked question from
the first conversation (step 268). However, if the question is
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one of a group of questions, the system backs up to the first
question of the group and asks the first question of the group
(step 271). When the scripts are prepared to form a conver-
sation, groups of related questions are indicated as such.
[0098] A group of questions that can be chronologically
asked in a conversation may be: “Did you just cough up some
phlegm?” “If yes, what color is it?” “Has this been going on
all day?” If the client were asked the first or first and second
questions and was not asked the following question immedi-
ately thereafter, the client may be confused when later asked
the subsequent question or may provide an answer within the
context of another conversation, that answer not being the
answer to a question that the system believes is being posed to
the client.

[0099] Each time the client speaks, the system can deter-
mine whether the client is replying to a statement made by the
apparatus, or whether the client is expressing something inde-
pendent ofthe present conversation. Ifthe client is expressing
a new idea, the system will determine from the words the
client is using whether a different conversation should be
initiated, thereby interrupting the present conversation.
[0100] Of course, more than one conversation can be inter-
rupted, depending on the events that are detected by the
system. The system can simultaneously track multiple con-
versations that are interrupted in this case.

[0101] Verbal interaction is an easy, convenient way for a
person to be monitored over a long period. One concern,
though, is that too much, or too frequent, interaction may
annoy the person, or it may cause too much disruption in what
the person is doing. When this happens, the person may
become less cooperative, and the effectiveness of verbal inter-
action can decrease.

[0102] Every interaction is associated with a trigger condi-
tion. A trigger condition specifies when an interaction is to be
carried out. By carefully defining these trigger conditions, the
system can optimize the frequency of occurrence of these
interactions. In this way, there will not be too much interac-
tion, and there will not be too little interaction.

[0103] Referring to FIG. 6, the trigger condition can be a
time and thus, as noted herein a routine check of the client can
occur at predetermined time periods. The system initiates a
verbal interaction with the client (step 304). This begins an
interactive session with the client. The system asks the client
a first question (step 310). The system receives the response
from the client (step 312). The system performs speech rec-
ognition on the response (step 317). Any subsequent ques-
tions or actions are then performed. The system waits for a
predetermined time (step 321). After the predetermined time
has elapsed, the system initiates a new interactive session
with the client (step 324).

[0104] Because the system is able to ask the client ques-
tions repeatedly over time, a baseline for the client’s response
can be set to compare current client status with former status.
The baseline can be used for disease management or to indi-
cate that the client’s health status has worsened and requires
attention. Referring to FIG. 7, the system initiates verbal
interaction with the client (step 360). The system asks the
client a question (step 362). A first response is received from
the client (step 365). A baseline is determined from the first
response (step 370). Subsequent responses to the same ques-
tion can also be received from the client and be used together
to determine the baseline or to modify the baseline after it is
determined. The baseline is stored (step 373). The client is
asked the same, or a similar question, at a later time (step
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376). The system receives a second, or subsequent, response
from the client (step 380). The second response is compared
to the baseline to determine a delta (step 384). Exemplary
comparisons can be the amount of delay in receiving a client’s
response, an amount of pain experienced by a client and
whether the client is able to perform certain tasks in a par-
ticular way or within a time period. The delta is used to
determine the next action taken by the system (step 392). For
example, the system may determine that the delta is above a
predetermined threshold, thereby indicating that the client’s
status has changed over time or that the client has experienced
a change that requires some attention.

[0105] Thus, the system can ask the client questions at
spaced intervals to determine the client’s progress, that is, if
the client is improving or worsening and if help should be
called. The system can also record a client’s physiological
parameters, sound data or image data for later analysis and to
be used in combination with later obtained data. For example,
if a valid response from the client indicates that the client is
having a problem, such as pain, and the client’s latest
heartrate recorded is greater than a predetermined baseline,
such as 125 b/m, and there is an image of him falling within
the last 10 mintues, the system can use the text of the client’s
response and the client’s physical or physiological data to
determine that help is required and should be called. Simi-
larly, if the client exhibited a physical condition recently and
currently that both indicate that the client needs help, such as
an abnormally low blood pressure and video images of the
client show the client walking unstably, a determination can
be made that the client requires emergency services.

[0106] In addition to monitoring a client’s status, the sys-
tem can detect the warning signs of an SHE to help prevent the
occurrence of SHEs, and to reduce the impact of SHEs if they
do occur. The system continuously monitors an individual for
early warning signs, and occurrences, of SHEs. When an SHE
is detected, the system can auto-alert emergency response
services, as described further herein. Therefore, the system
can assist the client when the client is not aware of the early
warning signs of a potential, imminent health emergency,
when the client is aware of the emergency but is unable to call
for help or when the client is in an emergency situation, but is
not aware of the emergency and is thus unable to do anything
about the situation.

[0107] Referring to FIG. 8, to determine and assist the
client in the event of an emergency, the system performs the
following functions. The system monitors the client gener-
ally, such as by monitoring the client’s health, safety and/or
wellbeing (step 412). The health monitoring can include
monitoring physiological parameters, verbal interaction
monitored parameters, sound monitored parameters and
video monitored parameters. The parameters are obtained
and monitored continuously and in real time. For example,
the system can routinely have verbal interaction sessions with
the client. The routine verbal interaction session carries out a
quick, general health check-up on the client.

[0108] A triggeris detected (step 419). The trigger could be
any of a signal from one of the physiological monitors, a
signal from a user input device or emergency alert device, a
signal from an alarm component in the client’s home, a signal
from a video or sound monitor or a signal detecting the client
requesting help. The system begins to probe the client to get
more information and determine whether there is an actual
emergency situation or whether it is a false alarm (step 425).
Based on a number of factors, including responses or lack of
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responsiveness from the client and/or external indications,
the system determines that there is an emergency situation
occurring (step 429). Exemplary emergencies include stroke,
heart attack, cardiac arrest, unconsciousness, loss of respon-
siveness, loss of understanding, incoherency, a bad fall,
severe breathing problems, severe pain, illness, weakness,
inability to move or walk, or any other situation where an
individual feels that they are experiencing an emergency.
Emergency services are contacted (step 432). In some
embodiments, the client can call out a key word or phrase,
such as “emergency now” that bypasses the probing step and
immediately calls the emergency service.

[0109] Referring to FIG. 9, in one embodiment, the system
determines whether the client is experiencing an SHE or other
emergency using the following method. The system received
a trigger (step 505). After receiving the trigger, the system
begins to probe the client for information (step 512). From the
information received from the client, the system determines
whether the trigger is associated with an SHE (step 521). If
the trigger is associated with an SHE, the system attempts to
determine whether the client is actually experiencing an SHE
(step 523). This may require further questions or analysis of
signals received by the system. Ifthe client is experiencing an
SHE, the system contacts emergency services (step 527). The
system can provide information associated with the emer-
gency situation when contacting emergency services. Alter-
natively, or in parallel, the system determines which SHE the
client is likely experiencing. If the trigger is not associated
with an SHE, or if the client is not actually experiencing an
SHE, the system asks the client questions from a checklist
(step 530). The checklist can be any list, such as a health
watch list or other list that would find indications of a prob-
lem. If the client has any positive responses (step 534) to an
entry on the checklist, the system can return to the probing
step (step 512) to determine what is going on. In returning to
the probe step, the system can ask additional or different
questions than the first time the client was probed. If the client
has no positive responses to the checklist, the client can be
asked whether he or she feels as though the present situation
is an emergency (step 536). If the client responses positively,
the system contacts emergency services (step 527). If the
client responses that he or she does not feel that the present
situation is an emergency, the system performs a follow up
check after some time interval (step 540).

[0110] Regardless of whether the system is actively asking
the client a routine question or a probing question or is not
verbally interacting with the client, the system can be con-
tinuously monitoring the client and waiting for a trigger. That
is, regardless of what the system is doing in terms of the
verbal interaction, in the background the system can be in a
trigger detection mode. The system can be constantly listen-
ing for a keyword, receiving physiological parameters and
checking the parameters for whether they indicate a trigger
event has occurred, listening for specified ambient sounds or
receiving and processing images of the client to determine if
a trigger event has occurred.

[0111] Embodiments of the system can include software as
described herein. Referring to FIG. 10, data used by the
system can be in data structures, data tables and data stores.
The data structures can be the interaction units, the interaction
sessions and interaction session definitions (ISD), including
output text string (OTS) instructions, conditions—decision
statement, and action instructions—decision statement. The
data stores can include a parameter data storage area 637
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(DSA), a requested interaction (RelS) session data store 632
and an interaction session definition store 629. The data tables
can include a probe trigger table 602, a routine trigger table
605, an emergency detection table 616, a client initiated inter-
action table 611, a verbal vocabulary and interpretation table
620, aclient information table 623 and a requested interaction
session data table 625.

[0112] The computer based verbal communication can be
supported by a virtual human verbal interaction (VHVI) plat-
form. By platform, it is meant that the system consists of all
the core elements/components required by a stand alone
device to carry out advanced VHVI functionality. The plat-
form can have hardware and software components. Custom
data can be added to tailor the system to a user or to an
application. Custom software may also be required.

[0113] A VHVI-capable device (or VHVI device for short)
is a device that carries out an application that involves VHVI.
A VHVIdevice contains technology that enables it to verbally
interact with a person in a natural way, that is, the device
models the human thinking process associated with verbal
interaction.

[0114] A VHVI device, that carries out an application can
include a microcontroller with a wireless transceiver, a com-
municator with a wireless transceiver, a VHVI software sub-
system, application data for VHVT tables and additional cus-
tom application software. The device can perform basic
verbal interaction, recognize and handle verbal interaction
issues, know when to start up a conversation, and which one,
carry on multiple conversations/interrupted conversations,
respond to client initiated interaction, extract information
from spoken words, time stamp information, skip asking a
question, continue a conversation at a later time or repeat a
question.

[0115] A VHVIplatform is an electronic device that is used
as a platform to create a VHVI device. The platform contains
all the core/common elements of a VHVI device. The device
can include a computing device with Connections for a
microphone and speaker, a microphone and speaker, voice
recognition and speech synthesis capabilities, VHVI software
programs, VHVI-based tables, such as for storing data, a
database for storing IMPs/parameter values, other data struc-
tures and a device driver for microphone and speaker.
[0116] The purpose of the VHVI platform is to enable
VHVI devices and systems to be quickly and easily devel-
oped, and deployed. A developer simply designs the custom
data required by the platform to carry out the VHVT applica-
tion. This data is loaded onto the platform. If other (non-
CHVI) functionality is required, custom programs are created
and added to the platform.

[0117] To build a VHVI device, based on the VHVI plat-
form, a developer can perform the following steps: create
detailed VHVI conversation specifications; convert the speci-
fications into data for the various tables; load the data into the
platform tables; and if required, develop custom software,
and load the software onto the platform.

[0118] Specifically, a developer could use the following
steps to create a platform.

[0119] 1) Define all the computer-human conversations
that the device is to be capable of having with a user, including
creating a written specification for each conversation.

[0120] 2)Define the trigger conditions associated with each
conversation.
[0121] 3) Define the priority of each conversation.
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[0122] 4) Define the user words, or phases, that the device
is to recognize as triggers, for each trigger, specify the con-
versation that is to start up.

[0123] 5) Define the IMPs.

[0124] 6) Define the vocabulary of the device, as required
for the application, including every word, and phrase, that the
device is to understand and how the device is to interpret the
word/phrase.

[0125] 7) Define additional functionality, other than com-
puter-human interaction functionality, required of the device,
if any.

[0126] 8) Convert conversation specifications into interac-
tion session-formatted data.

[0127] For each conversation:

[0128] a) Break the conversation into its interactive units
[0129] b) For each interactive unit, define outgoing text

(and OTS Instruction, if any), valid inputs, other conditions,
actions to be taken and associated with each condition, inter-
active unit groups, IMP# and replay-max delay of each inter-
active unit.

[0130] c) Define the interactive session-level data, such as,
too much time, unrecognizable words, non-valid input or
non-understood input interactive session codes.

[0131] 9)Convert trigger condition specs inito probe trigger
table and routine trigger table and emergency detection table
data.

[0132] 10) Determine data for client initiated interaction.
[0133] 11) Determine data for a vocabulary table.

[0134] 12) Load the above data into appropriate tables.
[0135] 13) Establish data storage areas for each of the

defined IMPs, in the parameter data storage area.

[0136] 14) Create custom software to carry out the defined
additional functionality, if any. The software links to the
VHVI software by accessing the parameter data storage area.
[0137] 15) Load the custom software onto the platform.
[0138] The types of information that is obtained from the
client can be broken up into categories. When the system
begins speaking to the client, the conversation can be to
generally find out the general status of the client’s health,
safety or wellbeing. If the client responds to a question with a
particular response or uses a word that indicates that there is
a problem during the conversation, the system either imme-
diately contacts emergency services or asks more questions to
decide what to do. In addition to, or as an alternative to, using
the words obtained from the client to make a decision how to
proceed, the system can also use the quality of the client’s
response.

[0139] If after eliciting responses to obtain general infor-
mation about the client, such as “Are you OK?” the system
determines that there is a problem, or in response to receiving
some other trigger event, the system can ask for responses that
indicate a mental status or a physiological status of the client.
These questions can be asked from specific scripts. If physi-
ological status information or mental status information indi-
cates that an emergency may be occurring or about to occur,
the system can decide whether to wait and check back with
the client or whether to contact emergency services. A physi-
ological status question posed by the system may be, “What is
your blood sugar level right now?”

[0140] Evenifthe physiological status information or men-
tal status information from the client indicates that a there is
no emergency, the system can ask questions that provide
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information regarding the client’s safety. Such safety infor-
mation can be information, such as “Do you need me to call
the police?”

[0141] Either after obtaining general information from the
client or instead of obtaining general information from the
client, the system can provide educational information or
reminder information to the client, such as “Today is election
day” or “Did you remember to take your cholesterol medica-
tion this morning?”

[0142] The system can also obtain emergency information
from the client, that is, the system can know when the client is
calling for help or indicating that there is an emergency.
[0143] Because the system is computer based, it does not
know on its own what type of questions to ask and what
responses indicate whether the client is in good or bad health,
is safe or in danger or is mentally incapacitated or mentally in
good condition. The system must be instructed what ques-
tions to ask to obtain general information about the client,
what to ask to obtain mental status information or physiologi-
cal status information or safety information, or what state-
ments to make to provide the client with educational infor-
mation or reminder information. These different types of
questions and statements, and the answers that the system is
able to use to make determinations about how to proceed, are
programmed into the system and can be updated to the system
periodically, if desired.

[0144] Below the various data structures, tables and data
stores that can be used with a system are described. Any
feature described may be optional.

[0145] An ISD is a table that formally describes the inter-
action session. It contains the data that enables the system to
carry out a verbal interaction. An ISD consists of some inter-
active session-related data, plus data associated with interac-
tive units. The ISDs are saved in the ISD Store. Below is an
example of an ISD:

TABLE 1
IS# 0555 TMT-IS Action <CALL IS#LOS-1/TU#600>
T 80 URW-IS <CALL IS#LOS-1/IU#700>
InterruptionMax Action
RMD-IS 0 NVL-IS Action <CALL IS#LOS-1/IU#800>
S-Time 00 NUI-IS Action <CALL IS#LOS-1/TU#800>

TABLE 2
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[0146] The following describes each of the fields of an IS
Definition.

IS#:

[0147] This code uniquely identifies each interaction
session, and its associated ISD.

T-InterruptionMax:

[0148] Indicates how long this interactive session can be
interrupted before it will automatically start over (in
seconds).

RDM-IS

[0149] This is the maximum length of time that the per-
son has to reply to an OTS (in seconds).

[0150] This value will be used when there is not entry in
the RDM-IU column associated with each interaction
unit.

S-Time

[0151] A wvalue, in seconds, can be put into this field
(optional).

[0152] When a value, %, is put into this field, the interac-

tion sessions is in S Mode. S Mode operation deals with
situations where a question is asked of the client, that
was asked (and replied to) recently. For example, a client
may indicate pain in a master interaction session. A heart
attack interaction session may start up right away, and
one of'its first questions can be “Do you have pain?” In
S Mode, when an interaction unit is initiated, it first
checks the values and timestamps of the interaction-
monitored parameters (IMP) associated with the inter-
action unit. If the client has given a value less than x
seconds ago, then this value is used as the reply to the
OTS. The action associated with this reply is carried out.
[0153] The purpose is to avoid asking the client the same
question within a short period of time. The system there-
fore skips a question it already knows the answer to.

TMT-IS Action

[0154] This is the action to be carried out if the too much
time (TMT) code, indicating that the client has taken too
long to reply. is received by an interaction unit, and the
interaction unit does not have its own TMT Code Action.

Decision Statement U

RMD-

IMP#  (secs)

[U# Output Text String Condition Action Group

10 <NRR> <GOTO
Good morning, John. It’s TU#20>
9:00AM.

20 This is just a quick health OK TC#30
check-up. How do you Not OK  IT#40
feel?

30 <NRR> <END
Good. I will check in SESSION>
with you later.

40 <NRR> <END
I will call Emergency SESSION>

Response personnel right now.

1 25
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URW-IS Action

[0155] This is the action to be carried out if the unrecog-
nizable words (URW) Code, indicating that the client is
having trouble speaking, is received by an interaction
unit, and the interaction unit does not have its own URW
Code Action.

NVI-IS Action

[0156] This is the action to be carried out if the non-valid
input (NVICode), indicating that the client has provided
inappropriate words in reply to a query, is received by an
interaction unit, and the interaction unit does not have its
own NVI Code Action.

NUI-IS Action

[0157] This is the Action to be carried out if the non-
understood input (NUI) Code, indicating that the client
has provided inappropriate words in reply to a query, is
received by an interaction unit, and the interaction unit
does not have its own NUI Code Action.

[0158] Each Interaction Unit in the interaction session con-
tains the following fields: Interaction Unit (IU) #, Output Text
String, which may include OTS Instruction(s), Decision
Statement, which includes Condition and Action, IU Group,
IMP #, RMD-IU (Reply-MaxDelay). These fields are
described further below.
[0159] Interaction Unit (IU) #

[0160] A code thatuniquely identifies the RI, e.g., ITU#10
[0161] Output Text String (OTS)

[0162] The OTS indicates what the system communi-
cates to the client.

[0163] This is the text string that is and “spoken” to the
client or displayed on a screen to the client.

[0164] The OTS may contain OTS Instructions, as
described further herein.

[0165] Decision Statement

[0166] The Decision Statement is executed when the sys-
tem receives an input, in response to the OTS. The Decision
Statement instructs the system as what to do next, based on
how the client replied to the associated OTS. Often, the next
step 1s the execution of another IU. The Decision Statement
consists of several Conditions/Inputs and associated Actions.
[0167] Decision Statement—Conditions

[0168] The Condition Listof the Decision Statement can
contain three types of Conditions, the valid inputs asso-
ciated with the OTS, special codes, such as a TMT—
“Too Much Time” Code, a URW—“Unrecognizable
Words” Code, including an NVI—Non-Valid Input”
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Code and/or an NUI—*“Non-Understood Input” Code,
or special conditions, which are logical statements.
[0169] Action—Decision Statement

[0170] The action column contains one or more actions;
each one is associated with an entry in the condition
column.

[0171] When a condition is TRUE, the corresponding
action is carried out.

[0172] The most common action is to execute another
.
[0173] IU Group #
[0174] When two or more IU’s are associated with a

particular activity, they are given the same IU Group #.
For example, three IU’s may be associated with finding
out if the client has numbness on one side of his/her
body, ifit happened suddenly, and if it is mild or serious.

[0175] The TU Group # is used when an RelS is inter-
rupted by another RelS. When the second RelS is fin-
ished, the interrupted RelS is resumed, starting with the
first IU of the IU Group associated with the 1U that was
interrupted.

[0176] IMP# (Interaction-Monitored Parameter #)

[0177] The IMP# is used to indicate whether the valid
input is directly associated with an IMP, and if it is, what
the # of the IMP is.

[0178] RMD-IU

[0179] This value indicates the maximum amount of
time that the client has to reply, after the system has
“spoken” something to the client.

[0180] The value is in seconds.

[0181] The ISs described above can allow the apparatus to
handle various situations. For example, if the system asks the
client a question and does not receive a valid response, the
system can repeat the question a few times, repeat the ques-
tion, plus say a list of acceptable replies to the question or
determine that there is a problem and escalate the situation by
testing the client’s mental state or calling for help.

[0182] OTS Instructions

[0183] OTS Instructions are part of the OTS field, but they
are not outputted to the client. An OTS Instruction is executed
when the system is preparing to send out an OTS to the client.
An QTS Instruction is stripped off and executed when it is
encountered within the OTS, before the outgoing text, after
the outgoing text, or within the outgoing text. An example of
an OTS Instruction is: <PRESENT _TIME:>. This instruction
says: Get the present time, convert it into a text string, and
insert it into the present OTS.

[0184] The following lists all the possible OTS Instructions
that can be found in the OTS field of an IU, and a description
of what each one does:

TABLE 3

OTS Instruction

What It Does

<NRR>

<GET Tx, Ty, TN>

<GET VALID INPUTS>

Indicates that no reply is required.

Execute the Action in the Decision Statement.

Get the value(s) contained in the Tx, Ty, TN Temporary
Registers of the Active RelS Data Store, and insert the
corresponding text into the OTS, at the position of the “<>”
symbol.

Get the text contained in the Previous Valid Input Registers
of the Active RelS Data Store.

Insert this text in the OTS at the position of the “<>"
symbol.
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TABLE 3-continued

OTS Instruction

‘What It Does

<§-OTS P#xxx yyys>

Access the latest Timestamp of each of the IMPs in this TU.
Find the value that is the most recent. Check if this value
was received less than yyy seconds ago. If Yes, then Skip
the OTS - do not output the OTS. Go directly to the
Decision Statement. Carry out the Action associated with
the Valid Input, which is associated with the latest IMP
value, determined above. If Not received less than yyy
seconds ago, then carry on in regular fashion.

Note 1: This OTS Instruction is utilized to avoid asking the
client a question that was just asked of him/her very
recently.

Note 2: This OTS Instruction is only used if there is no
value in the S-Time field.

<NO S-OTS> Do not apply the S Mode of operation to this TU.

<NO OTS> Indicates that the IU contains no OTS to send out to the
client. Just carry out the Decision Statement.

<NAME> Get the first name of the client, from the Client Information
Table, and insert the corresponding text into the OTS, at the
position of the symbol “<N>".

<PRESENTTIME> Get the present time, and insert the corresponding text into
the OTS, at the position of the “<>” symbol.

<TELEPHONE# Get the telephone number for from the
Telephone Database, and insert the corresponding text into
the OTS, at the position of the “<>” symbol.

<COMMENT XXXXXXXX> Ignore the following. (Do not execute.)

[0185] Every time an OTS is processed, the first character [0201] Ifxxx=V
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of the OTS is reviewed to determine if it is a “<”, an OTS
Instruction has been encountered. A “>" is then searched for.
Fverything between the <and > symbols are pulled from the
OTS and is the OTS Instruction. The OTS Instruction is
processed and sent out to be communicated to the client.
[0186] The following explains aspects of the Conditions in
the Condition list:

[0187] Order of Condition Evaluation:

[0188] The Conditions listed in the Condition Column
are evaluated, beginning with the first one and then
going down the list.

[0189] Ifnone of these Conditions evaluate “True”, then
the IS-based Codes are evaluated.

[0190] <Other>

[0191] It is placed as the last Condition. If all the other
Conditions are “False”, then the Action associated with
<Other> is carried out. This Condition is optional.

[0192] Txxx

[0193] This means to get the latest value of Parameter
Tixxx.

[0194] Default: The value must have been obtained and
saved in the DSA less than 60 seconds ago. If the value
is older than 60 seconds, then a “NUL” value is returned.

[0195] T#xxx: Number of an IMP; P#xxx: Number of a
PP; S#xxx: Number of an SMP: V#xxx: Number of a
VMP.

[0196] T#xxx|zzzs]

[0197] This means to get the latest value of Parameter
Tixxx.

[0198] The value must have been obtained less than zzz
seconds ago. If the value is older than zzz seconds, then
a “NUL” value is returned.

[0199] P#xxx[Ayys]

[0200] Get the value of Parameter, P#xxx, as of yy sec-

onds ago.

[0202] Getthelatest value of Parameter, I#xxx, and com-
pare it to the value V.
[0203] Ifthey are equal, then the condition is True. Oth-
erwise, it is False.
[0204] TS(I#xxx)
[0205] Getthe timestamp associated with the latest value
of Parameter, I#xxx.
[0206] TA(P#xxx=N)
[0207] Number of seconds ago that Parameter, P#xxx,
had a value of N.
[0208] TA(P#xxx)
[0209] Number of seconds ago that Parameter, P#xxx,
was received.
[0210] P#xxx[hh::mm:ss]
[0211] The value of Parameter, P#xxx, at time hh:mm:ss.
[0212] N(P#xxx|Lyys]=X)
[0213] Number of times that Parameter, Pxxx, has value
of X, over the last yy seconds.
[0214] N(P#xxx[Lyys])
[0215] Number oftimes thata value for Parameter, Pxxx,
has been received, over the last yy seconds.
[0216] NI=xxx
[0217] This means to get the content of Register NI and
to compare it with value xxx. If they match, then this
Condition is “True”.
[0218] REGx=yyy
[0219] This means to get the content of Register REGx
and to compare it with value yyy. If they match, then this
Condition is “True”.
[0220] (Day of Week)
[0221] 'This is a variable that contains the present day of
the week.
[0222] <>: Not equal
[0223] The following are the actions (or Action Instruc-
tions) that can be found in the “Action” field of an IU. These
instructions are associated with a condition. An instruction is
executed when the associated Condition is TRUE.
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TABLE 4

Action Instruction

‘What It Does

<GOTO IUtxxx> Provides instructions to access a new IU (in the present IS)

or with the # of xxx. The “GOTO” is optional.

<[Uttxxx>

Or

Xxx

<GOTO IStyyy/IU#xxx>  Provides instructions to access a new IU with the # of xxx,

or in the IS with # yyy. The “GOTO" text is optional.

<[Styyy/TUkxxx>

<CALL IU#xxx> Like a <GOTO>, in that it provides instructions to access a

or new IU (from the presently Active IS) with the # of xxx.

<C IU#xxx> The difference is that when a <RETURN> is executed, the
TU that follows the present [U is executed.

<CALL IS#xxx/IU#zzz>  Like a <GOTO>, in that it provides instructions to access a

or new U (in the IS with # xxx) with the # of zzz. The

<C ISHxxx/TUtzzz> difference is that when a <RETURN> is executed, the TU
that follows the present [U is executed.

<RETURN> Provides instructions to access the IU that follows the U

or that <CALL>"ed.

<R>

<RETURN-REPEAT>
or

<RETURN-R>

or

<R-R>

<END SESSION>

or

Provides instructions to re-execute the IU from where the
CALL came from.

End the present Interaction Session.

<END>

or

<>

<SAVE> Save the associated Valid Input value in the Data Storage

or Area of the IMP listed in the IMP# Column of the IU. Also

<S> save the timestamp.

<SAVE “x"> Save the value “x” in the Data Storage Area of the IMP

or listed in the IMP# Column of the IU. Also save the

<§ x> timestamp.

<SAVE Tx> Save the value contained in Temporary Register, Tx, in the
Active RelS data structure, in the Data Storage Area of the
IMP listed in the IMP# Column of the IU. Also save the
timestamp.

<TSAVE Tx>| Save the Valid Input value into the Temporary Register,
Tx, in the Active RelS Data Store.

<TSAVE Valid Inputs> Save the Valid Inputs of the present IU in the Present Valid
Inputs Register of the RelS Data Store.

<Cx=Cx+1> Increment the number in Register, Cx, in the Active RelS

or data structure.

Cx=Cx+1

<WAIT-zzzz8 IS#yyy> Activate IS#yyy in zzzz seconds from now, or at the time

or of hh:mm:ss.

<WAIT-hh:mm:ss IS#yyy> [Load the Activate Time into the Trigger Condition
Description field of the Record associated with IS#yyy (in
the PT Table or RT Table).]

<RxSave “yyy™> Save “yyy” into Register REGx.

<NSAVE “yyy™> Save “yyy” into Register NI

[0224] Multiple actions can be associated with one condi- [0226]

tion. They can be separated by the symbol

toindicate each

“||”
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Every parameter that is measured/monitored has an
associated Data Storage Area assigned to it. This applies to

separate action.

[0225] A system uses the IMP to condense information
received from the client into values. The system can access
the values immediately or in the future to make decisions. An
IMP is a pre-defined parameter whose value, at any point in
time, is determined, or measured, such as by asking the client
to verbally reply to a statement or question. If the reply from
the client has a valid value (i.e., the reply is one of the possible
valid values associated with an IMP), the value is saved. An
example of an IMP could be {Person is happy}. When the
system asks the client if he is happy, the system condenses the
reply into a value (Yes or No, in this case), and saves this
value, under {Person is happy}.

physiological parameters (PPs), sound monitor parameters
(SMPs), video monitored parameters (VMPs) and IMPs.

[0227] When a value for a parameter (PP, IMP, SMP, VMP)
is received, or when a value is extracted for a parameter from
an in-coming signal from a monitoring device, the value is
saved in the DSA associated with that parameter, in some
embodiments, along with a timestamp, e.g., 2006/ April/6/14/
34/20. This can be performed each time a new parameter
value is received or extracted. New parameter values can be
routinely or continuously checked for. The timestamp indi-
cates the time that the parameter value was obtained. If the
parameter values are received at regular time intervals or
small time intervals, then the timestamp only has to be saved
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periodically. Also, when an IS is executing, and a value asso-
ciated with an IMP is received, the value is saved in the DSA
associated with that parameter. In addition, it saves a times-
tamp with the parameter value.

[0228] The system can use the timestamp to determine if
new information is needed. For example, the system can make
a decision that requires that the value of a certain IMP must
have been obtained recently, say within the last hour. The
system accesses the latest value of the IMP in memory, and
checks the timestamp to determine if it is less than one hour
old. If yes, then the system would uses the value in its deci-
sion-making process. If no, the system asks the client for a
current value.

[0229] Another use for time stamping is to enable the appa-
ratus to carry out analysis, or other actions, based on historical
IMP values. For example, the system could ask the client how
her headache is every half hour, and if it is getter better or
worse. The system can then analyze the historical data and
check if the headache is consistently getting worse, such as
over the previous two hours. If yes, the apparatus can auto-
alert emergency response personnel.

[0230] The IMP values, as well as other values, such as
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an input. For example, a moderately temperature, such as
99.5° F., can cause the system to merely monitor the client,
while a high temperature, such as 104° F. can cause the
system to alert emergency services. The system can use the
value to determine how serious the client’s condition is when
deciding whether to alert emergency services. Multiple val-
ues can be used in combination to decide whether to call for
help.

[0231] Exemplary parameters are shown below in Tables
5-8. For each parameter, a parameter code, a parameter
description and valid values are provided. A parameter code
uniquely identifies the parameter. A parameter description is
a short written description of the parameter. The valid values
is a list of the values of the parameter that are supported or
recognized.

[0232] The physiological parameters are stored in the same
format as used with IMP values. This consistent parameter
format enable the system to easily mix IMP values and physi-
ological parameter output values in analysis.

Physiological Parameter (PP) List

physiological parameter output values, can be used to weight [0233]
TABLE 5
PP Code PP Name Valid Values
HLIE Heart Rate - Low (Below Level 1) - ECG Monitor Y;N
HLSE Heart Rate - Low (Below Level 9) - ECG Monitor Y; N
HHIE Heart Rate - High (Above Level 1) - ECG Monitor Y;N
HHOE Heart Rate - High (Above Level 9) - ECG Monitor Y;N
HLIM Heart Rate - Low (below Level 1) - Heart Rate Monitor Y;N
HLSM Heart Rate - Low (Below Level 9) - Heart Rate Monitor Y; N
HHIM Heart Rate - High (Above Level 1) - Heart Rate Monitor Y;N
HHOM Heart Rate - High (Above Level 9) - Heart Rate Monitor Y;N
HLIB Heart Rate - Low (below Level 1) - Pulse Oximeter Y;N
HL9B Heart Rate - Low (Below Level 9) - Pulse Oximeter Y;N
HHI1B Heart Rate - High (Above Level 1) - Pulse Oximeter Y;N
HHYB Heart Rate - High (Above Level 9) - Pulse Oximeter ;N
RLIE Respiratory Rate - Low (Below Level 1) - ECG Monitor Y;N
RL9E Respiratory Rate - Low (Below Level 9) - ECG Monitor Y;N
RHIE Respiratory Rate - High (Above Level 1) - ECG Monitor Y;N
RHIE Respiratory Rate - High (Above Level 9) - ECG Monitor ;N
RL1B Respiratory Rate - Low (Below Level 1) - Pulse Oximeter ~ Y; N
RL9B Respiratory Rate - Low (Below Level 9) - Pulse Oximeter ~ Y; N
RHIB Respiratory Rate - High (Above Level 1) - Pulse Oximeter  Y; N
RH9B Respiratory Rate - High (Above Level 9) - Pulse Oximeter  Y; N
BOL1 Blood Oxygen Saturation - Low (Below Level 1) Y; N
BOL9 Blood Oxygen Saturation - Low (Below Level 9) Y, N
TEL1 Temperature - Low (Below Level 1) Y;N
TEL9 Temperature - Low (Below Level 9) Y; N
TEH1 Temperature - High (Above Level 1) Y; N
TEH9 Temperature - High (Above Level 9) Y, N
FDM Fall Detection Monitor has detected a fall. Y;N
HRE Heart Rate [ECG Monitor] 1-250/min
HRP Heart Rate [Pulse Oximeter] 1-250/min
HRM Heart Rate [Heart Rate Monitor] 1-250/min
TEM Body Temperature 1-200 C.
BP Blood Pressure 1-200
RR Respiratory Rate 0.1-200 per
minute
BOS Blood Oxygen Saturation 0-100%
BG Blood Glucose Level Standard
Range
AF Atrial Fibrillation Heart Condition Y;N
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[0234]
TABLE 6
Valid Values/
IMP Code IMP Description Inputs
NU {Client says that has sudden numbness} Yes; No
NUL {Client says that has numbness in this location} Arm; Leg; Face; Other
NAR Numb arm location Left; Right; Both; Y; N
NLE Numb leg location Left; Right; Both; Y; N
NFA Numb Face/Mouth location Left; Right; Both sides;
Y;N
NSI {Client says that numbness is on this side} Left; Right
Ni1S Numbness on one side? Yes; No; Not sure
WE {Client says that has sudden weakness} Yes; No
WEL {Client says that has weakness in this location} Arm; Leg; Face; Other
WAR Weak arm location Left; Right; Both; Y; N
WLE Weak leg location Left; Right; Both; Y; N
WFA Weak Face/Mouth location Left; Right; Both sides;
Y;N
WIS Weakness on one side? Yes; No; Not sure
WSI {Client says that weakness is on this side} Left; Right
WES Weakness severe Yes; No
WEB {Client says weakness is bad} Yes; No
WECW  {Client says weakness is so bad that can’t walk} Yes; No
AD1 Result of “Arm Drift” Test - Yes; No
One arm comes down faster than the other.
AD2 Result of “Arm Drift” Test - Yes; Left; Right
‘Which arm comes down faster than the other.
ST1 Result of “Smile” Test - Client has problem to Yes; No; Not sure
smile.
ST2 Result of “Smile” Test - Does face/mouth droop. No; Yes
ST3 Result of “Smile” Test - Which side does it droop, Left; Right; Both
or both sides.
F1S Droopy on one side of face/mouth? Y;N
PA {Client says he/she in pain} Yes; No
PCH {Client says pain in chest} Yes; No
pPCC {Client says pain in center of chest} Yes; No
PS {Client says pain is steady or comes and goes} Steady
Not steady
PGS {Client says pain had lasted for more than 5 Yes; No
minutes }
PAB {Client says pain is bad} Yes; No
PACW {Client says pain is so bad that can’t walk} Yes; No
DI {Client says in discomfort} Yes; No
DCC {Client says discomfort in center of chest} Yes; No
DT {Client says the type of discomfort} Pressure; Fullness;
Squeezing
DS {Client says discomfort is steady or comes and Steady; Not steady
goes}
DG5 {Client says discomfort had lasted for more than 5 Yes; No
minutes }
OK {Client says that feels OK} Yes; No; Not sure
OK1 {Client’s response to: “How do you feel?"} Good; Bad; In Between
W1 Trouble walking Yes; No; Somewhat
FS1 Feel “Strange” Yes; No; Somewhat
FS2 Feel Funny Yes; No
FS3 Something’s Wrong Yes; No
Fs4 Doesn’t Feel Right Yes; No
FCH Feel “strange™ - Chest Yes; No
FBA Feel “strange™ - Back Yes; No
FNE Feel “strange™ - Neck Yes; No
FJ Feel “strange” - Jaw Yes; No
FST Feel “strange™ - Stomach Yes; No
FSH2 Feel “strange” - Shoulders Yes; No
FSH1 Feel “strange” - One shoulder Yes; No
FA2 Feel “strange” - Both arms Yes; No
FAl Feel “strange” - One arm Yes; No
FH Feel “strange” - Head Yes; No
FFA Feel “strange” - Face Yes; No
FL1 Feel “strange” - One leg Yes; No
FSB Feel “strange™ - Bad Yes; No
FSCW Feel “strange” - And can’t walk Yes; No
RV {Client is responsive - Verbally} Yes; No
RVS {Client is responsive - Vocal sounds } Yes; No
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Valid Values/
IMP Code IMP Description Inputs
RKS {Client is responsive - Making knocking sounds} Yes; No
RAW {Client is responsive - Waving arm} Yes; No
RLR {Client is responsive - Lifting leg} Yes; No
RAS {Client is making random vocal sounds} Yes; No
EQE {Client says that he/she is OK, but physiological Yes; No
parameter values indicate a health problem.}
EQG {Equipment is operating OK, per client} Yes; No
TS1 {Client has trouble speaking) Yes; No; Somewhat
DOS [Working on S-1] Yes; No
DOHA [Working on HA-1] Yes; No
DOCA [Working on CAE-1/CAO-1] Yes; No
M1DO [Go to IS#M-1] Yes; No
EM1 {Client says, “Emergency”} Yes; No
EM2 {Client says, “Help”} Yes; No
EMC An Emergency-Caution from the Control Unit. Yes; No
EM4 Client indicates an Emergency - Client can’t speak - Yes; No
Emergency indicated by non-verbal means.
EMS Control Unit decides to make an Emergency call Yes; No
EMN Control Unit decides to make an Emergency call - Yes; No
Client says “Emergency Now”.
EMG General Emergency, per client. Yes; No
EMCM Emergency - Client says can’t move. Yes; No
EMCW  Emergency - Client says that can’t walk. Yes; No
FCU Client says “I fell, and I can’t get up”. Yes; No; Not sure
FA Client says, “I fell”. Yes; No
FTL Client fell, and took too long to get up. Yes; No
M1 Client says “Can’t move” Yes; No
CcM2 Client says “Can’t walk” Yes; No
CH Client says “Chest” Yes; No
HE Client says “Heart” Yes; No
BR1 Breathing problem Yes; No; Mild;
Modetrate; Serious;
Severe
BRS Shortness of breath Yes; No; Mild;
Modetrate; Serious;
Severe
NA1 Nauseous Yes; No
1L Client says “I'm ill/sick” Yes; No
ICH Il - Chest Yes; No
IH Il - Head Yes; No
IST 1l - Stomach Yes; No
IAL 10 - All over Yes; No
ILB {Client says illness is bad} Yes; No
ILCW {Client says illness is so bad that can’t walk} Yes; No
LBA Loss of Balance Yes; No
LCO Loss of Coordination Yes; No
Ep Eye Problem Yes; No
PCH Pain - Chest Yes; No; Mild;
Moderate; Serious
PH Pain - Head Yes; No; Mild;
Moderate; Serious
PHE Pain - Heart Yes; No; Mild;
Moderate; Serious
PBA Pain - Back Yes; No
PST Pain - Stomach Yes; No
PNE Pain - Neck Yes; No
PSHI Pain - Shoulder Yes; No
PSH2 Pain - Shoulders Yes; No
PJ Pain - Jaw Yes; No
PFA Pain - Face Yes; No
PAl Pain - Arm Yes; No
PA2 Pain - Arms Yes; No
PL1 Pain - Leg Yes; No
PL2 Pain - Legs Yes; No
PSE Pain - Severe Yes; No
DCH Discomfort - Chest Yes; No; Mild;
Moderate; Serious
DH Discomfort - Head Yes; No; Mild;
Moderate; Serious
DHE Discomfort - Heart Yes; No; Mild;
Moderate; Serious
DBA Discomfort - Back Yes; No
DST Discomfort - Stomach Yes; No

Nov. 11, 2010



US 2010/0286490 A1

TABLE 6-continued

20

Nov. 11, 2010

Valid Values/
IMP Code IMP Description Inputs
DNE Discomfort - Neck Yes; No
DSHI1 Discomfort - Shoulder Yes; No
DSH2 Discomfort - Shoulders Yes; No
DI Discomfort - Jaw Yes; No
DFA Discomfort - Face Yes; No
DAl Discomfort - Arm Yes; No
DA2 Discomfort - Arms Yes; No
DL1 Discomfort - Leg Yes; No
DL2 Discomfort - Legs Yes; No
DICW Discomfort, and Can’t Walk Yes; No
DIB Discomfort - That is Bad Yes; No
PEY1 Pain - One eye Yes; No
PEY2 Pain - Two eyes Yes; No
DI Discomfort Yes; No
DIl Discomfort - Pressure Yes; No
DI2 Discomfort - Fullness Yes; No
DI3 Discomfort - Squeezing Yes; No
CwW {Client says that can’t walk} Yes; No
UNC {Control Unit determines that client is Yes; No
Unconscious
LRM {Control Unit determines that client has Loss of Yes; No
Responsiveness, but is moving}
LRU {Control Unit determines that client has Loss of Yes; No
Responsiveness, and movement is unknown}
EMCS {Client indicates that he/she needs help, cr thatthe ~ Yes; No
situation is “Bad” or is an Emergency}
BVR “Bad” verbal response - Client is not respondingto  Yes; No
questions with valid inputs, after several attempts}
uT Result of the “Understanding” Test. Pass; Fail
DIZ Dizzy Yes; No
HA Headache Yes; No
LH Lightheaded Yes; No
CS Cold Sweat Yes; No
AT {Client says, “Attention”} Yes; No
ED {Client says, “Ed”} Yes; No
EDI {Client says, “Edie”} Yes; No
FD1L {Client says, “Face is droopy”} Yes; No
FD2 {Client says, “Mouth is dtoopy™} Yes; No
EQP1 {Client having problem with equipment} Yes; No
PSVY {Client verbally confitms that he/she just made a Yes; No
cry of pain}
FSVY {Client verbally confirms that he/she just fell} Yes; No
PP {Indicates that a Physiological Parameter Threshold ~ Yes; No
value has been reached, and that control is coming
from IS#MPP-1.}
SMP {Indicates that control is coming from IS#MS-1.}  Yes; No
VMP {Indicates that control is coming from IS#MV-1.}  Yes; No
Sound-Monitored Parameter (SMP) List
[0235] TABLE 7-continued
SMP Valid
TABLE 7 Code SMP Description Values
] Ks3 Three knocking sounds, within 10 seconds, and no ;N
SMP - Valid knocking sound for at least 7 seconds after that (from
Code SMP Description Values the client),
} . ) YS1 One “yelp” sound, and ne “yelp” sound for at Y;N
g:gi ‘{‘((;E:E’?fpam} g: E least 7 seconds after that (from the client).
0 - Sound of a person gasping for air. Yi N YS2 Two “yelps”, within 5 seconds, and no “yelp” sound Y;N
FAS1 Sound of falling Y? N for at least 7 seconds after that (from the client).
S5 {Cying} Y; N YS3 Three “yelps”, within 5 seconds, and no “yelp” Y;N
S7 {Bumping into firniture} YN sound for at least 7 seconds after that (from the client).
S8 {Glass breaking} Y:N EMK  Special knocking sequence to indicate Emergency: 2 Y; N
S9 {Loud bang on wall/floor} YN knocks - pause - 2 knocks, within 15 seconds.
KS1 One knocking sound, and no knocking sound for at Y;N EMY  Special yelping sequence to indicate Emergency: 2 N
least 7 seconds after that (from the client). yelps - pause - 2 yelps, within 15 seconds.
KS2 Two knocking sounds, within 5 seconds, and no Y; N SY Client has made a sound that indicates: “Yes” Y;N
knocking sound for at least 7 seconds after that SN Client has made a sound that indicates: “No” Y;N
(from the client). SMP1  Client confirmed that he/she made cry of pain. Y;N
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TABLE 7-continued

SMP Valid

Code SMP Description Values

SMP2  Client confirmed that he/she said “Ouch”. Y;N

SMP3  Client confirmed that he/she fell, after having madea  Y; N
“fall” sound.

[0236] WhenanSMP is detected, an SMP Detected flag can

be set, identifying the SMP in an SMP # Register. The value
ofthe SMP can also be placed in the SMP Register. When a set
“SMP Detected” Flag is detected, which SMP it is can be
determined from the “SMP #” Register. The SMP value is
grabbed from the SMP Register, and saved in the DSA of the
SMP, along with the timestamp.

[0237] For example, the sound of glass breaking can be
detected—loud for 2 seconds and moderate for 2 seconds,
starting at 8:03:10 PM. A SMP Handling Routine can access
the DSA of this SMP: {Glass breaking}, and store the fol-
lowing data:
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embodiments, the system can capture when a client has not
moved across the room for some specified amount of time,
such as an hour. This lack of movement can be used as a
trigger event.

[0244] When a VMP is detected, a VMP Detected Flag is
set, identifying the VMP in a VMP # Register. A value of the
VMP is also placed in the register. When a set “VMP
Detected” Flag is detected, which VMP it is can be detet-
mined from the “VMP #” Register. The VMP value is then
grabbed from the VMP Register, and saved in the DSA of the
VMP, along with the timestamp.

[0245] For example, at 7:43:30 AM, the left side of the
client’s face is slightly droopy. Then, 30 minutes later, the
client’s face is significantly droopy. The DSA of the VMP:
{Client’s face is droopy}, can be accessed to store the follow-

ing data:
[0246] Slightly-05/10/10/07:43:30
[0247] Significant-05/10/10/08:13:30
[0248] A requested IS is an IS to be carried out. As part of

this process, a request is made and one of the RelS DSs is
allocated to the requested IS. In some embodiments, three

[0238] Loud-05/10/10/20:03:10 Requested Interaction Session Data Stores (RelS DS #1, #2,
[0239] Loud-05/10/10/20:03:11 #3) are associated with requested IS, however fewer or more
[0240] Moderate-05/10/10/20:03:12 RelS DSs could be associated with the IS. The data stores are
[0241] Moderate-05/10/10/20:03:13 used to hold temporary data while an RelS is being executed,
[0242] Video-Monitored Parameter (VMP) List or while an RelS is waiting to be carried out.
TABLE 8
VMP Code  VMP Description Valid Values
FAV Client Falling YN
WV Client stumbling while walking YN
Lyv Client lying down in the room YN
DF1V Face droopy YN
DF2V Mouth droopy YN
MO This parameter is “Yes” whenever the Video Monitor Y; N; Unknown
Detects the client moving; “No” when client comes into
view, stays in view, and stops moving; “Unknown”
when client is not in view of the Video Monitor.
AW1 Client waves arm once, and no waving for at least 10 Y;N
seconds after that.
AW2 Client waves arm twice, within 15 seconds, and no Y;N
waving for at least 10 seconds after that.
AW3 Client waves arm three times, within 20 seconds, andno ~ Y; N
waving for at least 10 seconds after that.
LRI Client lifts leg once, and no leg lifted for at least 10 YN
seconds after that.
LR2 Client lifts leg twice, within 15 seconds, and no leg Y;N
lifted for at least 10 seconds after that.
LR3 Client lifts leg 3 times, within 20 seconds, and no leg Y;N
lifted for at least 10 seconds after that.
EMW Special arm waving sequence to indicate Emergency: 2 YV; N
waves - pause - 2 waves, within 15 seconds.
EML Special leg lifting sequence to indicate Emergency: 2 YN
lifts - pause - 2 lifts, within 15 seconds.
vY Client has made a motion (e.g., arm wave) that Y; N
indicates: “Yes”
VN Client has made a motion (e.g., arm wave) that Y;N
indicates: “No”
[0243] In some systems, the video can capture a client [0249] Data associated with the IS is loaded into one of

performing a test to indicate whether the client is experienc-
ing a particular problem. For example, an arm drift test can be
used to determine whether client has had a stroke. The system
can ask the client to hold a tennis ball in each hand and hold
his hands at the same level. The system can train on the tennis
balls and determine if the client lowers one of the tennis balls
faster than the other, possibly indicating a stroke. In some

these data stores. As the IS is executed, intermediate data is
loaded into, and read from, portions of the RelS DS. There
canbe one Active RIS, i.e., an RelS that is being executed, as
well as up to two ISs that could be waiting to be executed. An
RelS that is next in line to be carried out is an RIS-in-Waiting.
It will be executed once the presently Active RIS is finished.
An RIS-in-Waiting-2 is an RelS that will be carried out after
the RIS-in-Waiting is executed.
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[0250] An IS Status field associated with each of the three
data stores is used to handle multiple requests for IS. If there
is a request for anew IS, and there is no active IS, then the new
IS is made active, and its associated IS Status is set to
“Active”. If a new IS Request comes in, while there is an
Active IS, IS priority will determine which IS is given Active
Status, and which gets “2” Status (IS-in-Waiting). If a new IS
request comes in, and there already exists an Active RelS, and
an RelS-in-Waiting, then IS Priority determines which IS is
given Active Status, which gets IS-in-Waiting Status, and
which gets IS-in-Waiting-2 Status.

[0251] Table 9 shows the fields contained in each
Requested IS Data Table.

TABLE 9

Field Name RISDS#1  RISDS#2 RISDS#3

IS Status

IS Interrupted
IS#
T-InterruptMax
IS Interruption Time
RMD-IS
TMT-IS Action
URW-IS Action
NVR-IS Action
NUI-IS Action
U#

IU Group#
IMP #
RMD-IU

OTS

OTS-V Done
OTS-SK Done
Condition #1
Action #1
Condition #2
Action #2
Condition #3
Action #3

Condition #40
Action #40
T1

T2

T3

T20

Cl

C2

C3

C20
Previous IU

Valid Input #1 - of Previous IU
Valid Input #2 - of Previous U

Valid Input #30 - of Previous IU
Call Return Register #1
Call Return Register #2
Call Return Register #3
Call Return Register #4

[0252] REG#1,REG#2 ...REG#10, NI Register and CIF
Flag are external to and shared between the RIS DS#1, RIS
DS#2 and RIS DS#3.

The fields that have not been previous described are described
below.
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IS Status

[0253] IfthereisnoRequestedIS in this RelS DS, the status
is “Empty”

[0254] Ifthere is a RelS in the RelS DS, then the status will
be either: “Active”; “IS-in-Waiting”; “IS-in-Waiting-2"

IS Interrupted

[0255] Was this RelS interrupted: Yes or No

IS Interruption Time

[0256] The time that this RelS was interrupted

OTS-V Done/OTS-SK Done

[0257] The time that a Text-to-Speech Routine (or Text
Output Routine) finished outputting the OTS to the client.

Previous IU

[0258] The # of the 1U that was just executed.
Valid Input #x—of Previous IU

[0259] The Valid Inputs associated with the previous [U are
held in these registers

CALL Return Register #1-4

[0260] A CALL Return Register is used when executing a
“CALL” Action. The # ofthe IS and IU to where the “CALL”
is to return is placed here. The IS# is the number of the present
IS. The RJ# is the # of the next RI in sequence.

[0261] There are four Registers to handle a “CALL within
a CALL” situation.

[0262] The IS# and [U# are put into the first unoccupied
register, starting from 1 and going up.

[0263] The IS# and 1U# are retrieved from the first occu-
pied register beginning from 4 and going down.

REG#1 to REG#10

[0264] These registers are used by ISs to pass data among
themselves.

NI Register

[0265] Whena Valid Input is received, the Valid Input is put
into this register.

[0266] Whena Client-Initiated Interaction input is received
from the client, the input is put into this register.

CIF Flag

[0267] This Flag is set when Client-Initiated Interaction
input is received.

[0268] A Record for every Probe Trigger (PT) Condition
that is recognized can be stored in a probe trigger table.
Included in the table are records associated with client-initi-
ated interactions that are probing type. A PT Condition is a
condition that, if True, results in the start up of a probing IS.
Each of the table records consists of the following fields:
probe trigger (PT) condition, pointer to the IS (“conversa-
tion”) that is to be started up if the PT condition is True, PT
priority and a PT record #.
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[0269] Table 10 shows the structure, and the data fields, of
the PT Table (also shown is some sample data):

TABLE 10
“Currently
Interaction Being
PT PT Condition Session Addressed”
PTC Priority Description PT Condition (IS)# Flag
PT#10 P1 {Client has HNUL=Arm IS#P10
numbness in arm}
PT#500 P7 {Client calls out for ~ CII#100 IS#500
help.}
PT#999 P4 {Time = hh:mm:ss} IS#aaa
[See Note 1]
[0270] Each Record in the Table contains the following [0286] When the CIIC Flag in that Record is *“Set”,
data fields: the PT Condition is said to have occurred.
Interaction Session #
PTC [0287] 'This is a code that uniquely identifies the Interac-
. i . tion Session that is to be carried out if the associated PT
[0271] A code that uniquely identifies the Probe Trigger Condition is TRUE.

PT Priority “Currently Being Addressed” Flag

o o o [0288] This flag is set when the Interaction Session asso-

[0272] Thisisa number that indicates the priority of a PT ciated with P-Trigger is being carried out.

Condition, relative to all the other Trigger Conditions
(PTCs and RTCs).

[0273] “17is lowest priority, “9” is highest.
[0274] “P” is higher priority than “R”

PT Condition Description

[0275] This is a basic text description of the PT Condi-
tion.
PT Condition
[0276] The PT Condition is an entity that is evaluated.

When the entity is evaluated as TRUE, the PT Condition
is said to have occurred.

[0277]
[0278]

[0279] A Logical Statement consists of Parameters,
values, and Logical Operators. When the Logical
Statement is TRUE, the PT Condition is said to
have occurred.

[0280] Example: {Heart Rate >100}

[0281] PT Condition Pointer (See Note 2 below)

[0282] The PT Condition Pointer points to a small
subroutine in the Trigger Condition Store.

[0283] When the outcome of the subroutine is
TRUE, the PT Condition is said to have occurred.
(The subroutine sets the “Condition True” Flag.)

[0284] CII#

[0285] The CII# refers to a particular Record in the
client-initiated interaction condition (CIIC) table.

The entity can be one of three types
Logical Statement

[0289] This Record is associated with a <WAIT>Action.
Normally hh:mm:ss is blank. When the associated <WAIT>
Action is carried out, a time (Activate Time) is entered into
hh:mm:ss. When this time arrives, this PT Condition will
become TRUE, and [S#aaa will be executed.

[0290] Sometimes a PT Condition is too complex to be
defined in a simple Logic Statement. When this happens, the
Condition is defined in a TC Subroutine, that is stored in the
Trigger Condition Store. The PT Condition Pointer is used by
the TCAM to go to a particular TC Subroutine in the Trigger
Condition Store, and execute the Subroutine.

[0291] A routine trigger (RT) condition specifies when the
apparatus is to carry out a routine probe conversation. Routine
probe conversations are initiated so that the information
obtained from the conversation is optimized so that the client
is not contacted too often and annoy the client or too infre-
quently so that the system fails to determine that there is a
problem in a timely manner. RT conditions can be customized
to the client, particularly the time that the conversations take
place and how often. Some clients are awake early in the
morning and can engage in an interaction early in the morning
and are asleep in the early evening and should not be dis-
turbed. Further, the RT conditions can be based on the client’s
SHE risk level, and on the client’s tolerance for computer-
human conversations.

[0292] AnRT condition is alogic statement that consists of
parameters, such as [IMPs and time, logic operators and con-
stants. An RT condition is a condition that, if True, results in
the start up of a routine IS. Each of the Table records consists
of the following fields: routine trigger (RT) condition, pointer
to the IS (“conversation”) that is to be started up if the RT
condition is True, RT priority and an RT record #.

[0293] A record for every RT condition that is recognized is
stored in a Routine Trigger table. Included in the Table are
Records associated with CII’s that are “Routine” type.
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[0294] Table 11 shows the structure, and the data fields, of
the RT Table (also shown is some sample data):

TABLE 11
“Currently
Interaction Being
RT RT Condition Session  Addressed”
RTC Priority Description RT Condition (I8)# Flag
RT#10 RS The time is 9 {Time = 9:00 AM}  IS#062
am.
RT#60 RO Client wants to know  CII#001 IS#120
the present time.
RT#999 R4 {Time = hh:mm:ss} IS#zzz
[See Note 1]
[0295] The data fields in the RT Table are all equivalent to [0305] Example: ({Sudden Numbness In Arm} AND

the data fields in the PT Table.

[0296] An Emergency Detection (ED) Table contains a list
of all the Emergency Conditions. An Emergency Detection
Condition is a formal description of an emergency situation,
a situation where there is a high probability that the person is
experiencing the early warning signs, or occurrence, of an
emergency situation. The Condition is described as a logical
statement. It consists of parameters, values and logical opera-
tors (OR, AND, etc.). An example of a Condition that
describes an Emergency situation is:

[0297] {Heart Rate<5 per sec.} AND {Client not respond-
ing>60 sec.}
[0298] Table 12 shows the structure, and the data fields, of
the ED Table (also shown is some sample data):
TABLE 12
ED
Interaction
ED Condition Session
EDC Description ED Condition IS)#

E#0101 Detection of Cardiac (HR <20/min for >20 secs) EIS#
Arrest - AND ((No Response OR. 0100
Heart Rate is very low, “Bad Response” OR
and no response or (Serious Situation - Per
“bad” response from  Client))
client

Each Record in Table 12 contains the following data fields:

EDC

[0299] A code that uniquely identifies the Emergency
Detection Condition, e.g., ED#100

ED Condition Description

[0300] This is a basic text description of the ED Condition.
ED Condition
[0301] The ED Condition is an entity that is evaluated.

When the entity is evaluated as TRUE, the ED Condition is
said to have occurred.

[0302] The entity can be one of two types
[0303] Logical Statement
[0304] A Logical Statement consists of Parameters, val-

uves, and Logical Operators. When the Logical Statement
is TRUE, the PT Condition is said to have occurred.

{Duration of Numbness>5 minutes})
[0306] ED Condition Pointer (See Note 1 Below)

[0307] The ED Condition Pointer points to a small sub-
routine in the Data Store.

[0308] When the outcome of the subroutine is TRUE, the
EDT Condition is said to have occurred.

Interaction Session #

[0309] This is a code that uniquely identifies the Interaction
Session that is to be carried out if the associated EDT Con-
dition is TRUE.

[0310] Sometimes an ED Condition is too complex to be
defined in a simple Logic Statement. When this happens, the
Condition is defined in a TC Subroutine, that is stored in the
Trigger Condition Store. The ED Condition Pointer is used to
2o to a particular TC Subroutine in the Trigger Condition
Store, and execute the Subroutine.

[0311] When the system communicates with the client, the
system is prepared to respond to anticipated replies from the
client. These replies are called Valid Inputs/Replies. Some-
times the client will say something that is not in response to
the query. The client may say something “out of the blue”, or
the client may say something during an IS, that is not associ-
ated with the IS. For example, during an IS, when the system
is asking how the client feels, the client may suddenly say,
“What time is it?” or “Ouch, I just got a sharp pain in my
chest.” These are called Client-Initiated Interactions (CII). To
handle these CII situations, the system has a CIIC Table.
[0312] The CIIC Table has a Record for every CII situation
that the system supports. Every Record includes a CII Con-
dition. A CIIC is a logical statement made up of spoken words
and logical operators. An example of a CIIC is: {“What”
AND “time”}. When the CII Condition is found to be True,
the associated Flag is set. (The VIHM evaluates these Con-
ditions.)

[0313] Table 13 shows the structure, and the data fields, of
the CIIC Table (also shown is some sample data):

TABLE 13

CII#  CII Condition Description ~ CII Condition IMP  CIIC Flag

CII#001 {Client says that Have AND PA-Y
has pain} Pain
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[0314] Each Record in Table 13 contains the following data
fields:

CIl#
[0315] Uniquely identifies the CII

CII Condition Description
[0316] Describes the CIIC in words

CII Condition

[0317] A CIIC is a logical statement made up of spoken
words and logical operators. An example of a CIIC is:
{“What” AND “time”}.

[0318] This explicitly lists the words, or word combina-
tions, that when spoken by the client, are interpreted as
a True CII Condition.

IMP

[0319] Ifthe CIl is associated with an IMP, this Column
is used.
[0320] The format is as follows:
[0321] =zzz-ttt, where 77z is the # of the IMP, and ttt is
the value that is to be put into the DSA of the IMP.
[0322] Note: The timestamp is also stored with the value

CIIC Flag

[0323] When the CII Condition is found to be True, this
Flag is set.

[0324] TItindicates that the system is presently addressing
the Condition.

[0325] A verbal vocabulary and interpretation (VV&I)
table defines the vocabulary used by the system. The Vocabu-
lary is the list of words, and word groups, that the system
understands and knows how to respond when these word(s)
are spoken. The VV&I table (Table 53) also indicates how it
interprets the words that are spoken by the client. For every
word, or word group, that is spoken by the client, the Table
indicates/shows how the system interprets it. The VV&I
Table is used by the VIHM to interpret what the client said.
The entries in the VV&I Table can be added to, modified or
removed, if required. This can be done by an Administrator.

[0326] Table 14 shows the structure, and the data fields, of
the VV&I Table (also shown is some sample data):

TABLE 14
Vocabulary Recognized Spoken Words
Yes Yes; Sure; OK
No No

[0327] (A word combination is defined with logical opera-
tors; e.g., “Need AND Help”.)

[0328] A client information table holds medical informa-
tion on the client. The system can use this information to
properly analyze the client’s health status for early warning
signs, and occurrences, of SHEs. For example, a client may
have poor balance, in general. The system needs to be able to
factor this in when it is carrying out SHE monitoring, e.g.,
after having detected the client suddenly stumbling.
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TABLE 15

Client Field Value/Status

Client’s Name

Home town

Street

Street number

Normally does not have trouble walking?
Normally, client’s eyesight is OK with
glasses?

First name of client’s first daughter
First name of client’s second daughter
First name of client’s first son

First name of client’s second son
AND OTHERS

[0329] Referring to FIGS. 11A and 11B, the system can use
ISs and various scripts to determine the client’s status using
the following method. The system initiates verbal interaction
with the client (step 705). The system then makes a first
statement, such as a question or a command (step 711) and
waits for a response (step 713). Fither the client does not
respond, responds or does not respond with a predetermined
time, such as 30 seconds or a minute. The system receives the
response or lack thereof and determines whether the response
is received within the predetermined time or not (step 720). If
the response is not received within the predetermined time,
the response is considered to be a delayed response. Receiv-
ing no response can also be categorized as a delayed response.
If the response is received within the predetermined time, the
system determines the quality of the response (step 730). The
quality of the response can be one of valid, non-valid, not
understood or not in the system’s vocabulary. If the response
is valid and has an IMP value, the IMP value, along with an
optional timestamp, can be saved in memory (step 732). The
system determines whether there are more statements to be
made to the client (step 735). If there are no more statements,
the IS ends. If there are more statements, the system makes
the next statement (step 741) and returns to waiting for a
response (step 713).

[0330] Ifthe quality of the response was found to be one of
non-valid, not understood or not in the system’s vocabulary,
the system initiates a special script (step 748), such as a loss
of understanding/responsiveness query (described further
below). The statement that was determined to be non-valid,
not understood, delayed or not in the system’s vocabulary is
repeated (step 752). A response is awaited (step 753). A
similar determination as in step 730 is made on the response
(step 758). If the system receives a valid response, the system
returns to step 732. If the response is not a valid response, the
system initiates further verbal interaction (step 760). If the
system receives a valid response (step 762), the system
returns to step 732. Ifthe system receives a response that is not
valid (step 763), such as a non-valid response, a not under-
stood response, a response not using system recognized
vocabulary or a delayed response, the system initiates specific
checks for emergencies, including a check for a loss of
responsiveness (step 764), loss of understanding (step 766) or
another possible emergency (step 768). The system can use
the data structures described above. The specifics of how the
system can make the decisions are also described further
below.

[0331] Insome embodiments, the system being an interac-
tive session with the client after checking to see if the “Start
Up IS” Flag is set and finding the flag set. The system then



US 2010/0286490 A1
26

beings executing an IS (i.e., to start up a new conversation
with the client). The data that is required is contained in the
Active RelS DS. The OTS is output to the client by carrying
out an “Output the OTS” Routine, such as follows.
[0332] “Output The OTS” Routine
[0333] Get the OTS from the Active RelS Data Store
[0334] Clear out the contents of the NI Register & CIF
Flag
[0335] Ifthere is an OTS Instruction, execute it
[0336] If verbal interaction (V1) is enabled:
[0337] Put the OTS into the OTS-V Register
[0338] Set the OTS-V Flag
[0339] If screen/keyboard input (SKI) is enabled:
[0340] Put the OTS into the OTS-SK Register
[0341] Set the OTS-SK Flag
[0342] Continue
[0343] The system is also continuously checking for an
input from the client. When the system has an input, it sets the
input text string (ITS) flag, herein the ITS-V-R Flag (for
verbal input or the ITS-SK-R Flag for input from a screen/
keyboard device, such as a user input device), and puts the
input into the ITS-V-R Register (ITS-SK-R Register). When
the system finds a set Flag, it grabs the input from the ITS-V-R
Register (or ITS-SK-R Register). There are 5 types of inputs
that can be received: one of the Valid Inputs, associated with
the OTS; “Too Much Time” Code; “Un-recognizable Word
(s)” Code; “Non-Understood” Code; “Non-Valid Input”
Code.
[0344] When the system receives an Input, it then carries
out the Decision Statement associated with the currently
active IU. The system works with data in the Active RelS Data
Store. The system goes through each of the Conditions in the
Decision Statement, looking for a True Condition. There are
3 types of Conditions. A Valid Input Condition is a “Condi-
tion” that simply is one of the Valid Inputs associated with the
current IU. When the Input received matches one of the Valid
Inputs listed in the Decision Statement, then the Valid Input is
considered “True”. A Code Condition “Condition” is simply
one of the four special Codes. When the Input received
matches one of the Codes listed in the Decision Statement,
then that Code is considered “True”. A Special Condition
refers to a Condition that is a Logic Statement. A Special
Condition is usually made up of one or more Valid Inputs plus
some other variable. Example: {(“Yes”) AND (Heart
Rate>100 per min.)}
[0345] When the Logic Statement of a Special Condition is
True, then that Special Condition is considered “True”. If no
Condition in the Condition List is “True”, the “Universal”
Conditions associated with the IS are checked. A “Universal”
Condition is one that is associated with every IU in the IS.
There are four possible “Universal” Conditions: TMT-IS;
URW-IS; NVI-IS; NUI-IS.
[0346] An IS is said to have a “Universal” Condition when
there is an Action Statement in the “Universal” Condition
field of the IS Definition. When the Input received matches
one of the “Universal” Conditions, then that “Universal”
Condition 1s considered “True”. If no Conditions are True,
then the next IU is executed. When a True Condition is found,
it then carries out the Action, or Actions, associated with the
True Condition.
[0347] There are several different types of Actions:
[0348] 1) <GOTO IU#xxx>
[0349] 2) <GOTO ISHyyy/TU#xxx>
[0350] 3)<CALL IU#txxx>
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[0351] 4) <CALL IS#yyy/TU#xxx>
[0352] 5)<RETURN>
[0353] 6) <RETURN-REPEAT>
[0354] 7) <END SESSION>
[0355] 8) <SAVE>
[0356] 9) <SAVE “ttt”>
[0357] 10)<SAVE Tx>
[0358] 11)<TSAVE Tx>
[0359] 12) <TSAVE Valid Inputs>
[0360] 13) <Cx=Cx+1>
[0361] 14)<WAIT>
[0362] 15)<RxSAVE “yyy™>
[0363] 16) <NSAVE “yyy”>
[0364] An action statement can be executed as in the fol-
lowing examples.
[0365] 1.<GOTO IU#xxx>: Carry out (another) IU
[0366] If the Action is a pointer to a IU (in the Active

RelS), then:

[0367] Place the current [U#into the Previous IU Reg-
ister; place the current Valid Inputs into the Previous
Valid Inputs Registers.

[0368] Go to the IS Store, and access the Record of
[U#xxx (of the Active RelS)

[0369] Load the data in the Record into the RelS DS
(of the Active RelS)

[0370] Carry out the “Output the OTS” Routine.

[0371] Wait for the next input (ITS-V-R Flag=1, or ITS-
SK-R Flag=1).
[0372] 2.<GOTO IS#yyy/TU#xxx>: Carry Out Another IU,
in a Different IS
[0373] If the Action is a pointer to a IU, in an IS other
than the Active RelS, then:

[0374] Place the current IU# into the Previous IU Reg-
ister; place the current Valid Inputs into the Previous
Valid Inputs Registers.

[0375] Go to the IS Store, and access the IS having the
IS#yyy

[0376] Getthe IS-related data, and the data associated
with the IU#xxx, from the IS

[0377] Load this data, plus the [U# into the Active
RelS DS

[0378] Carry out the “Output the OTS” Routine.

[0379] Wait for the next input (ITS-V-R Flag=1, or ITS-

SK-R Flag=1).

[0380] 3.<CALL IU#xxx>
[0381] If the Action is a CALL to an IU (in the Active

RelS), then:

[0382] Place the current [U#into the Previous IU Reg-
ister; place the current Valid Inputs into the Previous
Valid Inputs Registers.

[0383] Go to the IS Definition of the presently Active
RelS, and get the IU# of the next IU in sequence.

[0384] Put this IU#, and the IS# of the present IS into
the “CALL Return” Register of the Active RelS DS.
(Note: There are four Call Return Registers. Use the
Register with the lowest number that is unoccupied.)

[0385] Put the present IU# into the “Previous [U”
Register of the Active RelS DS

[0386] Go to the IS Store, and access the Record of
TU#xxx (of the present IS)

[0387] Load the data in the Record into the RelS DS
(of the Active RelS)

[0388] Carry out the “Output the OTS” Routine.
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[0389] Wait for the next input (ITS-V-R Flag=1, or ITS-

SK-R Flag=1).

[0390] 4. <CALL IS#zzz/TUfxxx>
[0391] If the Action is a CALL to an IU, in an IS other
than the Active RelS, then:

[0392] Placethe current [U#into the Previous IU Reg-
ister; place the current Valid Inputs into the Previous
Valid Inputs Registers.

[0393] Go to the IS Definition of the presently Active
RelS, and get the IU# of the next TU in sequence.

[0394] Put this [U#, and the [S# of the present IS, into
the “CALL Return” Register of the Active ReIS DS.
(Note: There are 4 Call Return Registers. Use the
Register with the lowest number that is unoccupied.)

[0395] Put the present IU# into the “Previous 1U”
Register of the Active RelS DS

[0396] Go to the IS Store, and access the IS having the
1S#zzz

[0397] Get the IS-related data, and the [U#xxx data,
associated with [S#zzz

[0398] ILoad this data, plus the IS#, into the Active
RelS DS
[0399] Carry out the “Output the OTS” Routine.
[0400] Wait for the next input (ITS-V-R Flag=1, or ITS-
SK-R Flag=1).
[0401] 5.<RETURN>
[0402] If the Action is to RETURN from a CALL, then:

[0403] Find the first occupied “Call Return” Register
(in the Active RelS DS), beginning with #4 and going
to #1.
[0404] Get IS# (zzz) and TU# (xxx) from this “CALL
Return” Register.
[0405] Ifthe IS# is the same as the present IS#:
[0406] Go to the IS Store, and access the Record of
TU#xxx
[0407] Ifthe IS# is not the same as the present [S#:
[0408] Putthe IS#into the IS# register of the Active
RelS DS
[0409] Go to the IS Store, and access the Record of
TU#xxx (of 1S#zz7)
[0410] Load the data in the Record into the RelS DS
(of the Active RelS)
[0411] Carry out the “Output the OTS” Routine.
[0412] Wait for the next input (ITS-V-R Flag=1, or ITS-
SK-R Flag=1).
[0413] 6. <SAVE>
[0414] This Action is used to instruct a save of the Valid
Input in the Parameter DSA of the IMP whose #is given
in the IMP# Column, as well as to save the timestamp.
[0415] 7. <SAVE “ttt™>
[0416] This Action is used to instruct a save of the text
“ttt” in the Parameter DSA of the IMP whose #1s given
in the IMP# Column, as well as to save the time stamp.
[0417] 8.<SAVE Tx>
[0418] This Action is used to instruct a save of the value
contained in Temporary Register Tx, in the Active RelS
DS, into the DSA of the IMP listed in the IMP# Column
of the IU, as well as to save the time stamp.
[0419] 9.<TSAVE Tx>
[0420] This Action is used to instruct a save of the Valid
Input value into Temporary Register Tx, in the Active
RelS DS.
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[0421] 10. <TSAVE Valid Inputs>
[0422] This Action is used to instruct a save of the Valid
Inputs of the present TU in the Valid Inputs Temporary
Store of the RelS Data Store.
[0423] 11.<Cx=Cx+l>
[0424] This Action is used to instruct an increment to the
number in Register, Cx, in the Active RelS DS.

[0425] 12. <WAIT-zzzzS IS#yyy> or <WAIT-hh:mm:ss
IStyyy>
[0426] This Action is used to instruct activation of

IS#yyy in zzzz seconds from now, or at the time of

hh:mm:ss. The system loads the Activate Time into the

Trigger Condition Description field of the Record asso-

ciated with IS#yyy (in the PT Table or RT Table).

[0427] 13.<RETURN-REPEAT:>
[0428] If the Action is to RETURN-REPEAT from a

CALL, then:

[0429] Get IS# (zzz) in the “CALL Return” Register
(in the Active RelS DS).

[0430] GetIU# (xxx) from the “Previous IU” Register

[0431] If the IS# is the same as the present IS#:
[0432] Go to the IS Store, and access the Record of

TU#xxx

[0433] If the IS# is not the same as the present IS#:

[0434] Putthe IS#into the IS# register of the Active
ReIS DS

[0435] Go to the IS Store, and access the Record of
1U#xxx (of IS#zzz)

[0436] Load the data in the Record into the RelS DS
(of the Active RelS)

[0437] Carry out the “Output the OTS” Routine.

[0438] The system then waits for the next input (ITS-V-R

Flag=1, or ITS-SK-R Flag=1).

[0439] 14. <END SESSION>
[0440] If the Action is to END the IS, then:

[0441] Go to the PT Table and find every PT Record
that has an IS# that is the same as the # of the IS that
is “ENDing”.

[0442] Setthe “Currently Being Addressed” Flag of
each of these Records to 0.

[0443] Access the DSA of all the Parameters in the
PT Conditions of these Records and save the value,
“JFA” (Just Finished Analysing), and the times-
tamp.

[0444] Do the same to the RT Table.

[0445] Clear out all the fields of the presently Active

RelS.
15. <RxSAVE “yyy”>
[0447] If the Action is to <RXSAVE>, then:
[0448] Save “yyy” in Register REGx
[0449] 16. <NSAVE “yyy”>
[0450] If the Action is to <NSAVE>, then:
[0451] Save “yyy” in Register NI
[0452] ThePT Table,RT Table, CIIC Table, and the Param-
eter DSA can be used to determine when an IS should be
carried out, and which IS should be carried out. Incorporated
into this process is the objective of optimizing the frequency
of verbal interaction with the client.
[0453] The system can go through each of the Trigger Con-
ditions (TC) listed in the PT and RT Tables. It evaluates each
TCto seeifitis True. If it finds a True Condition, it places the
associated [S#1in the RelS Register, and it sets the RelS Flag.
When it finishes evaluating all the Conditions, it starts all over
again. This can go on indefinitely.

[0446]
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[0454] As all of the Records in the PT Table and RT Table
are cycled through, each of the listed Conditions is evaluated.
The following process can be carried out:
[0455] Get the next Record from the PT Table.
[0456] Ifthe “Currently Being Addressed” Flag=1, of
that Record, then get the next Record.
[0457] Get the content of the Trigger Condition field
[0458] Ifitis a Logic Statement, evaluate it

[0459]  Access the Parameter Data Storage Areas of
the Parameters contained in the Logic Statement.

[0460] Check the next-to-latest values of these
Parameters.

[0461] If any of these values is a “JFA” value,
then Logic Statement is False. Do not set the
Condition Flag.
[0462] Get the latest values of the Parameters
[0463] If the Logic Statement is False, do not set
the Condition Flag.
[0464] If the Logic Statement is True, set the
Condition Flag
[0465] Ifitisa CIIC Code (CUCHxx):

[0466] Check the CIIC Flag associated with the
CIIC Code in the CIIC Table

[0467] If the CIIC Flag is set, set the Condition
Flag, and clear the CIIC Flag in the CIIC Table

[0468] Ifitis a Trigger Condition Pointer (TCP#xx):

[0469] Execute the TC Subroutine pointed to by the
TC Pointer.

[0470] Access the Parameter Data Storage Areas of
the Parameters contained in the TC Subroutine.

[0471] Check the next-to-latest values of these
Parameters.

[0472] If any of these values is a “JFA” value,
then the TC Subroutine is False. Do not set the
Condition Flag

[0473] Get the latest values of the Parameters

[0474] If the TC Subroutine is False, do not set
the Condition Flag.

[0475] If the TC Subroutine is True, set the Con-
dition Flag

[0476] The Subroutine then RETURNS.

[0477] The system checks the Condition Flag.
[0478] Ifthe Flag is not set:
[0479] Get the next Record from the PT Table;
Repeat the above.
[0480] Ifthe Flag is set:
[0481] Set the “Currently Being Addressed” Flag in
the Record.

[0482] Check if any other PT Record, with a set
“Currently Being Addressed” Flag, has the same
associated IS as the present PT Record.

[0483] If No, then a) Put the associated IS#, from
the Record, into the RelS Register, b) Set the RelS
Flag

[0484] If Yes, then do next: Get the next Record
from the PT Table; Repeat the above.

[0485] When the system goes through every Trigger Con-
dition in the PT Table, it then goes to the RT Table and repeats
the above with every Record in the RT Table. When the
system finishes with the PT Table, it then repeats the above
again.

[0486] Together, multiple RelS Data Stores are used to
carry out handling IS Requests, activating another 1S if a
presently active IS is completed and handling emergency
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based IS requests. Multiple requested ISs can be handled
together to form multiple conversations using the RelS Data
Stores.

[0487] When a new IS Request is received (e.g., RelS Flag
is set), the system gets the IS# from the RelS Register, and
then loads the information associated with the new IS into an
empty RelS DS. The following steps can be carried out:

[0488] Clear out all the registers associated with the
“empty” RelS DS.

[0489] Go to the ISD Store, and access the IS having the
above IS#

[0490] Get the following data from the IS:

[0491] IS-related data

[0492] Data associated with the first [U, from the IS

[0493] Load this data into an empty RelS DS

[0494] Then, how the new IS request is to be handled is
decided. There are six possible situations:
[0495] a) No presently Active RelS
[0496] b) Presently active RelS; Priority of New
RelS>Priority of Active RelS; No RelS-in-Waiting
[0497] c¢) Presently active RelS; Priority of New
RelS>Priority of Active RelS; RelS-in-Waiting
[0498] d) Presently active RelS; Priority of New
RelS<=Priority of Active RelS; No RelS-in-Waiting
[0499] e) Presently active RelS; Priority of New
RelS<=Priority of Active RelS; RelS-in-Waiting; Priority of
New RelS>Priority of RelS-in-Waiting
[0500] f) Presently active RelS; Priority of New
RelS<=Priority of Active RelS; RelS-in-Waiting; Priority of
New RelS <=Priority of RelS-in-Waiting
[0501] The following describes how each of these situa-
tions can be handled:
[0502] a) No presently Active RelS

[0503] Make the New RelS Active by putting “Active”
into the Status field of the New RelS’s Data Store.

[0504] Set the “Start Up IS” Flag

[0505] Continue

[0506] b)Presently active RelS; Priority of New RelS >Pri-
ority of Active RelS; No RelS-in-Waiting

[0507] Get the IU Group # associated with the present
U, of the present Active RelS (found in the RelS DS).

[0508] Go to the IS Store, and obtain the # of the first U
in this TU Group.

[0509] Obtainall the data associated with this [U, and put
the data into the DS of the presently Active RelS.

[0510] Change the content of the Status field of the
present Active RelS to “2”. This indicates that the RelS
is now an RelS-in-Waiting.

[0511] Put “Y” into the “IS Interrupted” field of the DS
associated with this RelS. This indicates that the RelS
was interrupted, while in progress.

[0512] Make the New RelS active by putting “Active”
into the Status field of the New RelS’s Data Store.

[0513] Send the following OTS to the OTS-V Register,
to be spoken or sent as text to the client: “John, [ have to
interrupt the present conversation, and start up a new
conversation.”

[0514] Set the “Start Up IS” Flag

[0515] Continue

[0516] c) Presently active RelS; Priority of New
RelS>Priority of Active RelS; RelS-in-Waiting

[0517] The same activities as in the situation above plus the
following:

[0518] Change the content of the Status field of the RelS-
in-Waiting to “3”. This makes it an RelS-in-Waiting-2.
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[0519] d) Presently active RelS; Priority of New
RelS<=Priority of Active RelS; No RelS-in-Waiting
[0520] Put “2” into the Status field of the New RelS’s
Data Store. This makes it an RelS-in-Waiting.
[0521] e) Presently active RelS; Priority of New
RelS<=Priority of Active RelS; RelS-in-Waiting; Priority of
New RelS>Priority of RelS-in-Waiting
[0522] Put “3” into the Status field of the DS of the
present RelS-in-Waiting.
This makes it an RelS-in-Waiting-2.
[0523] Put “2” into the Status field of the New RelS’s
Data Store. This makes it an RelS-in-Waiting.
[0524] ) Presently active RelS; Priority of New
RelS<=Priority of Active RelS; RelS-in-Waiting; Priority of
New RelS<=Priority of RelS-in-Waiting
[0525] Put “3” into the Status field of the DS of the new
RelS. This makes it RelS-in-Waiting-2.
[0526] An RelS-In-Waiting can be activated after an IS has
finished. The system continuously checks to see if an active
RelS has just finished. If it has, the system then checks to see
if there is an RelS-in-waiting. If there is one, the following

happens:
[0527] If the RelS-in-Waiting was not interrupted:
[0528] Change the content of the Status field of the

RelS-in-Waiting to “Active”.
[0529] If there was a 3rd RelS, make it the RelS-in-
Waiting (by putting “2” into its Status field).

[0530] Set the “Start Up IS” Flag.
[0531] Continue
[0532] If the RelS-in-Waiting had been interrupted

[0533] Thesystem checks how long it’s been since the
RelS-in-Waiting was interrupted.

[0534] If the interruption was not too long {(Present
Time—IS Interruption Time)<T-InterruptMax},
then:

[0535] Change the content of the Status field of the
RelS-in-Waiting to “Active”.
[0536] Clear out the IS Interrupt Status field
[0537] Ifthere was a3rd RelS, make it the RelS-in-
Waiting (by putting “2” into its Status field).
[0538] Speak out, e.g.,: “John, I now want to con-
tinue the conversation that I was having with you a
few minutes ago.”
[0539] Set the “Start Up IS” Flag.
[0540] Continue
[0541] Ifthe interruption time was too long, then carry
out the interrupted RelS-in-Waiting from the begin-
ning:
[0542] Obtain all the data associated with TU#1 of
the RelS-in-Waiting, and load the data into its DS.
[0543] Change the content of the Status field of the
RelS-in-Waiting to “Active”.
[0544] If there was a third RelS, make it the RelS-
in-Waiting (by putting “2” into its Status field).
[0545] Speak out, e.g.,: “John, I now want to con-
tinue the conversation that I was having with you a
while ago. Because of this lengthen of time, [ need
to start from the beginning of the conversation.”
[0546] Set the “Start Up 1S” Flag.
[0547] Continue
[0548] An IS Request can be handled when an Emergency
is detected as follows. An ED Flag is set. When this happens,
the system immediately makes the Requested IS from the
Active RelS. The following steps are then carried out.
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[0549] Go to the IS Store, and access the IS having the
IS# provided

[0550] Get the [S-related data, and the data associated
with the first IU, from the IS

[0551] Load this data, into an Empty RelS DS. (If there
is no Empty RelS DS, then overwrite the RelS-in-Wait-
ing-2 DS.)

[0552] Put “Active” into the Status field of the New
RelS’s Data Store.

[0553] If there is no presently Active RelS, then:
[0554] Set the “Start Up IS” Flag
[0555] If there is a presently Active RelS, then:

[0556] Make the Active RelS into RelS-in-Waiting
[0557] Ifthere was an existing RelS-in-Waiting, make
it RelS-in-Waiting-2
[0558] Speak the following: “John, I have to interrupt
the present conversation.”

[0559] Set the “Start Up IS” Flag
[0560] TheVV&I Table (Table 53), CIIC Table (Table 54),
and the RelS DS are used to perform functions, such as
accepting verbal input from the client, interpreting the input,
sending the input for further processing and determining a
delay in the client’s response.
[0561] Thesystemhandles the verbal inputs as follows. The
system continuously checks for new verbal input from the
client. It does this by checking the ITS-V Flag. If the Flag is
set, then there is a new input text string (ITS) waiting in the
ITS-V Register. In some embodiments, the system works
with Input Text Strings, not individual words, unless there is
only one word in the client’s response. If there is an ITS to be
picked up, it takes in the content of the ITS-V Register, and
interprets it.
[0562] ForUnrecognizable Words/Verbal Input, the system
checks to see if the ITS contains any unrecognizable words,
that is, spoken words that the are not recognized. If unrecog-
nizable words are found, or more specifically, if text code that
indicates unrecognizable words is found, the system prepares
a special code, e.g., URW Code, that indicates this. It then
puts the Code into the ITS-V-R Register, and sets the ITS-V-R
Flag.
[0563] When the ITS is not a Time Code or unrecognizable
ITS, the system then checks to see ifthe ITS is one of the Valid
Inputs associated with the OTS, thatis listed in the present TU.
This is for a Valid Input/Reply.
[0564] First, the system utilizes the VV&I Table to “inter-
pret” the ITS; it looks for a match. If it finds a match, it goes
to the Active RelS Data Store to see if this “interpretation” is
one of the Valid Inputs. If it is, the system puts this interpre-
tation into the ITS-V-R Register, and sets the ITS-V-R Flag. It
also puts the interpretation into the NI Register.
[0565] Forexample, the system says something to the client
that has associated Valid Inputs of: “No”, “Yes”, “Some-
times”. The client responds by saying something that, after
conversion, is the following ITS: “Sure, I guess so.” The
system utilizes the VV&I Table and finds that one of the
interpretations of the words, “Sure, I guess so” is “Yes”. It
then checks the Active RelS DS, and finds that one of the
Valid Inputs is “Yes”. Thus, the system has determined that
the client has just spoken a Valid Input.
[0566] If the system determines that the ITS is not one of
the Valid Inputs, it then checks to see if the client was not
replying to the OTS, but in fact, was saying something on
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their own initiative. For example, the client may ask for the
present time. This occurs during a Client-Initiated Interac-
tion.

[0567] The system checks for CII’s by carrying out the
following:
[0568] Each of the CIIC’s in the CIIC Table are evaluated,

using the ITS. If True CIIC is found, the corresponding CIIC
Flag is set.

[0569] The following is also performed:

[0570] a) The system checks if there is anything in the IMP
Column. If there is, it saves the specified value into the DSA
of the IMP whose IMP# is given in the IMP Column. The
Timestamp is also saved.

[0571] b) The system checks if there is a value in the NI
Column. If there is, it saves the value into the NI Register.

[0572] c) The system sets the CIF Flag.
[0573] The system is then finished with that ITS.
[0574] Immediately after this, the system, will find the

above set CIIC Flag and handle the CII.

[0575] If the ITS was properly interpreted by the VV&I
Table (i.e., amatch was found), the I'TS was not a Valid Input,
and was not interpreted by the CIIC Table, then the ITS is
considered a Non-Valid Input. The system prepares a special
code that indicates that the ITS is a Non-Valid Input (NVI
Code), and puts it into the ITS-V-R Register, and sets the
ITS-V-R Flag.

[0576] Ifthe ITS is nota TMT Code, Unrecognizable Ver-
bal Input, Valid Input, Client-Initiated (Verbal) Interaction
Condition, or Non-Valid Input, then the system prepares a
special code that indicates that the ITS is not understood, and
puts it into the ITS-V-R Register, and sets the ITS-V-R Flag.
[0577] As noted herein, the client’s response can be
delayed. If there is no new ITS, the system checks how long
it has been since the latest OT'S was sent to the client, with no
client response. If it has been too long, the system creates a
special code to note this fact. The following describes the
process:

[0578] Get the value in the “OTS-V Done” Register, in
the Active RelS DS.

[0579] Get the RDM Value from the RDM-IU Register in
the Active RelS DS. If there is no value in this Register,
get the RDM Value from the RDM-IS Register in the
Active RelS DS.

[0580] Is {(Present Time-“OTS-V Done” Time)>RDM
Value}?

[0581] IfNo
[0582] Repeat cycle
[0583] IfYes
[0584] Put “Too Much Time” (TMT) Code into the
ITS-V-R Register
[0585] Set the ITS-V-R Flag=1
[0586] Repeat cycle
[0587] This sequence can be performed many times a sec-
ond.
[0588] One ofthe purposes of the interaction with the client
is to get values for Interaction-Monitored Parameters (IMP),
and to save these values in the DSA. IMP handling is carried
out during a <SAVE> Action, while an Interaction Session is
executing. When an U is directly associated with an IMP, the
IMP#is included in the IU Record. When the client responds
to the OTS of such an 1U, and the response is a Valid Input, the
this Input is saved in the DSA of the IMP, along with times-
tamp information.
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[0589] The following illustrates how this is carried out:
[0590] In Table 16 is a portion of an IS. If the client
responded with “Yes” to TU#20, IU#40 will execute. If one of
the Valid Inputs from the client is received, which are also
valid values associated with IMP#xx, the Action associated
with the Input is carried out. If the client replied with “Mild”,
the Action associated with “Mild” is “<SAVE>||<IU#50>".
[0591] The following is carried out:
[0592] The # of the IMP associated with this Input (in
this case: xx) is obtained from the IMP# Column.
[0593] The DSA of this IMP is accessed.
[0594] The value “Mild” is saved in the DSA, as well as
a timestamp.

[0595] The IS continues, by going to TU#50 and execut-
ing the IU.
TABLE 16
RMD-
IU Output Decision Statement e U

# TextString  Condition Action Group IMP# (secs)

10
20 Do you have Yes <GOTO 1
sudden TU#40>
numbness No <GOTO
or weakness TU#75>
on one side
of your
body?
40 Isitmildor Mild <SAVE>||<IU# Xx
serious? 50>
Serious <SAVE>||<IU# XX
50>
50
[0596] Non-verbal input entered by the client into the sys-

tem can be continuously monitored. The system does this by
checking the ITS-SK Flag. If the Flag is set, then there is a
new input text string (ITS) waiting in the ITS-SK Register. If
there is an ITS to be picked up, it takes in the content of the
ITS-SK Register. The input will have the format: “Xn”, where
“X”is aletter and “n” is a number up to 10,000. If the letter is
a “V”, then the following number represents the selection of
the nth Valid Input. If the letter is a “C”, then the client has
selected one of the Client Initiated Interaction (CII) Condi-
tions.

[0597] If the ITS is “Vn”, the system goes to the Active
RelS DS, and gets the Valid Input associated with this num-
ber. The system puts it into the ITS-SK-R Register, and sets
the ITS-SK-R Flag. If the ITS is “Cn”, indicating client ini-
tiated interaction, the system accesses the CIIC Table and sets
the CIIC Flag associated with the CIIC that has that number.
[0598] As with monitoring verbal responses for delay, the
system can also monitor the non-verbal input. If there is no
new ITS, the system checks how long it has been since the
latest OTS was sent to the client, with no client response. The
following describes the process:

[0599] Get the value in the “OTS-SK Done” Register, in
the Active RelS DS.

[0600] Getthe RDM Value from the RDM-1U Register in
the Active RelS DS. Ifthere is no value in this Register,
get the RDM Value from the RDM-IS Register in the
Active RelS DS.

[0601] {(Present Time-“OTS-SK Done” Time)>RDM
Value}?

[0602] IfNo
[0603] Repeat cycle
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[0604] IfYes
[0605] Put “Too Much Time” (TMT) Code into the
ITS-SK-R Register

[0606] Set the ITS-SK-R Flag=1

[0607] Repeat cycle
[0608] The cycle is performed many times a second.
[0609] Early warning signs of an SHE, or the early stage of
an SHE and serious safety situations may be detected using
Emergency Detection (ED) Conditions, the ED Table, and the
Parameter DSA.
[0610] An ED Condition is a Logic Statement that specifies
a situation that is considered to be an Emergency situation.
Each ED Condition consisting of*

[0611] One or more parameters (PP, IMP, SMP, VMP)
[0612] Specific values
[0613] Logical operators (e.g., AND, OR)

[0614] An example of an ED Condition is: {(Heart
Rate<20/minute for 1 minute) AND (No Response from cli-
ent)}. Detection of this ED Condition may indicate cardiac
arrest. The ED Table contains a list of every ED Condition
that is recognized. The follow can be performed to determine
an emergency situation.

[0615] All the records in the ED Table are cycled through
on an ongoing basis, where each of the ED Conditions listed
is evaluated. When a live situation occurs that presents param-
eters values that make one of the Conditions “True”, then the
system interprets this as an Emergency Situation.

[0616] The system cycles through all the records in the ED
Table, evaluating each of the Emergency Detection (ED)
Conditions listed. The following process is carried out:

[0617] Get the next Record from the ED Table.
[0618] Get the content of the Trigger Condition field.
[0619] Ifitisa Logic Statement, evaluate it.

[0620] Access the values of Parameters in the
Parameter DSA, as required.
[0621] If the Logic Statement is True, set the Condi-
tion Flag.
[0622] Ifitisa Trigger Condition Pointer (TCP#xx):
[0623] Execute the TC Subroutine pointed to by the
TC Pointer.
[0624] If the Condition is TRUE, it sets the Condi-
tion Flag.
[0625] The Subroutine then RETURNS.
[0626] The Condition Flag is checked.
[0627] Ifthe Flag is not set:
[0628] Get the next Record from the ED Table;
Repeat the above.
[0629] Ifthe Flag is set:
[0630] Set the ED Flag.
[0631] Put the associated EDIS#, from the Record,
into the EDIS# Register.
[0632] An EDIS, or Emergency Detection Interaction Ses-
sion, is an IS that is carried out when an Emergency is
detected. Purposes of the EDIS include, informing the person
that an Emergency has been detected and that the ERD is
being notified, informing the person what type of Emergency
it is, giving instructions to the person, e.g., please sit down,
beside the telephone, and trying to re-assure the person.
[0633] When the system determines that an emergency is
occurring, the following can take place. An ED Flag is set. A
client record is obtained from a database containing the client
records. Additional information can be sent to the emergency
services or control center., such as caller ID information. An
Emergency Summary Report of the emergency situation can
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be compiled and sent to the emergency service or control
center. This Emergency Summary Report can include one or
more of the following:

[0634] The potential problem
[0635] How/why the decision was made, and the relevant
data

[0636] The Emergency Trigger that was activated
[0637] TheParameters, and their values, that activated
the EA
[0638] The present state of the person
[0639] The values of all the Parameters for the past
hour
[0640] A summary of all the Parameters for the last 24
hours
[0641] The person’s vital signs measurements, in real
time optional
[0642] This information can also be saved in the client
information database and can be used to help the Emergency
Response personnel to better evaluate the situation.
[0643] The following is a list of algorithms and processes
that can be used to create the data described above, thatis, the
data in the data tables and ISD store is derived from these
algorithms and processes. First, the algorithms used for
detecting key SHEs are described. Then the processes, or
steps, used for detecting SHEs are described. Finally, the
actual functionality data, the data that is loaded into the ISD
Store, the PT Table, and the ED Table, is described.
[0644] The following lists the SHEs that the system moni-
tors for and detects: stroke and transient ischemic attack,
heart attack and unstable angina, cardiac arrest, unconscious-
ness, loss of understanding/incoherence/confusion, loss of
responsiveness, a bad fall, severe pain /illness/weakness,
can’t move/can’t walk, severe breathing problem, a general
SHE.
[0645] Stroke is difficult to detect with personal health
monitoring devices. The early warning signs and the occur-
rence of stroke, however, may be detected through verbal and
visual means. The American Stroke Association says that
these are the warning signs of stroke:
[0646] Suddennumbness or weakness ofthe face, arm or
leg. especially on one side of the body

[0647] Sudden confusion, trouble speaking or under-
standing

[0648] Sudden trouble seeing in one or both eyes

[0649] Sudden trouble walking, dizziness, loss of bal-

ance or coordination
[0650] Sudden, severe headache with no known cause
[0651] Inaddition thereare two well-known Checklists that
are used by many emergency response personnel across
North America to assist in determining to a high probability if
aperson is experiencing a stroke. These Checklists are called:
Los Angeles PreHospital Stroke Screen (LAPSS), and Cin-
cinnati PreHospital Stroke Scale. The following lists the key
elements of each Checklist.
[0652] Los Angeles PreHospital Stroke Screen:
[0653] Facial smile/grimace: Right side droop, or left
side droop
[0654] Grip: Weakor no grip with left hand or righthand,;
not both
[0655] Arm weakness: When both arms held out at same
time, one arm drifts down, or falls rapidly, compared to
the other one; not both



US 2010/0286490 A1

[0656]

[0657]
all

[0658]

Cincinnati PreHospital Stroke Scale:
Facial Droop: One side of face does not move at

Arm Drift: One arm drifts compared to the other

[0659] Speech: Slurred or inappropriate words or mute
[0660] The system utilizes the following Logic Statement
in its process to monitor for, and detect, Stroke. This State-
ment is derived from the above definition of a Stroke.

[0661] {((Sudden numbness/weakness in one arm, one leg,
or one side of the face) [1]
[0662] OR
[0663] (Positive Arm Drift Test)) [2]
[0664] AND
[0665] ((Trouble speaking) [3]
[0666] OR
[0667] (Confused) [4]
[0668] OR
[0669] (Mute) [5]
[0670] OR
[0671] (Problem smiling) [6]
[0672] OR
[0673] (Droopy face—on one side))} [7]
[0674] The following explains how each of the Conditions
is evaluated:
[0675] [1]: This information is obtained, such as by verbal

interaction with the client. Or the client may verbally give this
information directly to the system, such as after a self-initi-
ated test.

[0676] [2]: The system, or emergency personnel asks the
client to stand in front of the video monitor; hold arms straight
out in from of him/her. If one arm drifts down, or falls, much
differently than the other arm, then this is a “True” test result.
Special image recognition software determines a result for
this Test. Alternatively, if the client is able to self evaluate, the
Service can ask the client to do the above test and input the
results. The client then speaks the result to the system or
emergency personnel.

[0677] [3]: Using CHVI with the individual, the system
asks the person to say certain words and checks that person
speaks alright, or has difficulties speaking. In addition, the
person is continuously monitored for problems speaking.
[0678] [4]: The person is asked a question that requires a
certain answer that he/she knows. Whether the person has
problems answering properly is determined. In addition, the
system, or emergency personnel, continuously monitors if the
person appears confused.

[0679] [5]: The person is asked a question. The system
checks for no verbal response. In addition, the system con-
tinuously monitors for no verbal response from the person.
[0680] [6], [7]: The client is asked to stand in front of the
video monitor, very close. Special image recognition soft-
ware determines if the person’s face is droopy on one side (or
if the person can smile or not). Alternatively (if the client is
able to) the Service can ask the client to get up close to a
mirror and to check their face for droopiness on one side (or
whether the person can smile or not). The client then speaks
the result to the system.

[0681] Most heart attacks start slowly, with mild pain or
discomfort. Often people affected aren’t sure what’s wrong
and wait too long before getting help. Heart attacks are diffi-
cult to detect with personal health monitoring devices. The
early warning signs, and the occurrence, of a heart attack may
be detected through verbal and visual means.

Nov. 11, 2010

[0682] The American Heart Association indicates that the
following signs can mean a heart attack is happening:
[0683] Chest pain/discomfort in the center of the chest;
lasts for more than 5 minutes, or goes away and comes
back
[0684] Uncomfortable pressure; Severe pressure;
Squeezing; Fullness
[0685] Pain/discomfort in one or both arms, the back,
neck, jaw or stomach.
[0686] May or may not spread from the center of the
chest
[0687] Other symptoms:
[0688] Shortness of breath; Nausea; Dizziness; Light-
headedness; Cold sweat
[0689] The system utilizes the following logic statement in
its process to monitor for and detect a heart attack. This
statement is derived from the above definition of a heart
attack.
[0690] {((Pain in the center of the chest; Lasts for more than
5 minutes) [1]
[0691] OR
[0692] ((Pain in the center of the chest; Starts—Goes
away—Comes back for more than a few minutes) [2]
[0693] OR
[0694] (Discomfort in the center of the chest—Pressure,
Fullness, or Squeezing; Lasts more than 5 minutes)) [3]
[0695] OR
[0696] (Discomfort in the center of the chest—Pressure,
Fullness, or Squeezing; Starts—Goes away—Comes back
for more than a few minutes))} [4]
[0697] [1], [2], [3], [4]: This information is obtained by
verbal interaction with the client. Or the client may verbally
give this information directly to the Service.
[0698] The above list of heart attack-related algorithms is
related to one implementation of the system. Other imple-
mentations of the system could use modified versions of these
algorithms, different algorithms, other algorithms or different
numbers of algorithms.
[0699] In addition to heart attack, the system can monitor
and detect the early warning signs before a cardiac arrest
occurs or the occurrence of cardiac arrest, such as by using a
one or a combination of monitoring devices, verbal interac-
tion and visual and audio means. The American Heart Asso-
ciation says that the signs of cardiac arrest are:
[0700] Sudden loss of responsiveness. No response to
gentle shaking.
[0701] No normal breathing. The victim does not take a
normal breath when you check for several seconds.
[0702] No signs of circulation. No movement or cough-
ing.
[0703] The system utilizes the following two logic state-
ments in its process to monitor for, and detect, the early
warning signs of cardiac arrest, and the occurrence of cardiac
arrest. These Statements are derived from the above definition
of cardiac arrest.

[0704] Possible EWSs of Cardiac Arrest
[0705] {((Heart Rate low)[1]
[0706] OR
[0707] (Blood Pressure low) [2]
[0708] OR
[0709] (ECG signal not normal) [3]
[0710] OR
[0711] (BOS low)) [4]
[0712] AND
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[0713] ((Client says that feels Bad) [5]

[0714] OR
[0715] (Client provides no verbal response) [6]

[0716] OR
[0717] (Client shows signs of confusion/use of inappropri-
ate words) [7]

[0718] OR

[0719] (Client says Emergency)} [8]
[0720] [1]: This information is obtained from either the
ECG Monitor, Pulse Oximeter, or Heart Rate Monitor.
[0721] [2]: This information is obtained from the Blood
Pressure Monitor.
[0722] [3]: This information is obtained from the ECG
Monitor.
[0723] [4]: Information obtained from the Pulse Oximeter.
[0724] [5], [6], [7], [8]: This information is obtained
through CHVL
[0725] Indicia of an occurrence of cardiac arrest
[0726] {((Heart Rate low) [1]

[0727] OR

[0728] (Blood Pressure low) [2]
[0729] OR

[0730] (ECG signal bad) [3]
[0731] OR

[0732] (BOS low)) [4]
[0733] AND

[0734] ((Client is unconscious) [5]
[0735] OR

[0736] (Clients has Loss of Response)} [6]
[0737] [1]: This information is obtained from either the
ECG Monitor, Pulse Oximeter, or Heart Rate Monitor.
[0738] [2]: This information is obtained from the Blood
Pressure Monitor.
[0739] [3]: This information is obtained from an ECG
Monitor.
[0740] [4]: Information obtained from the Pulse Oximeter.
[0741] [5],[6]: This information is obtained through CHVI.
[0742] The system monitors for, and detects, falls. When a
fall is detected, or there is indication of a possible fall, the
system then evaluates the situation to determine if it is an
SHE. An SHE may be indicated by a situation where the
person is hurt, to the point that he/she cannot move to reach a
telephone to call for help or a situation where the person says
that the situation is an Emergency, and to please call for help.
[0743] The following conditions can indicate a fall.
[0744] {((Client says that he/she has fallen} [1]

[0745] OR
[0746] (Client indicates that he/she has fallen—Vocal
sounds, making noise, waving) [2]

[0747] OR
[0748] (Fall Detection Monitor has detected a fall) [3]

[0749] OR
[0750] (Sound of falling detected) [4]

[0751] OR
[0752] (Image of client falling detected)) [5]

[0753] AND
[0754] ((Client says that can’t move) [6]

[0755] OR
[0756] (Client says that it is an Emergency) [7]

[0757] OR
[0758] (Client non-verbally indicates that it is an Emer-
gency)) [8]

[0759] OR
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[0760] (No verbal response from client)} [9]
[0761] [1], [6], [7], [9]: This information is obtained by
verbal interaction with the client or the client may verbally
give this information directly, self-initiated.
[0762] [2]: Obtained by verbally asking the client to
respond by making a particular sound, also utilizes the sound
recognition capabilities to detect the sounds.
[0763] [3]: Obtained by the Fall Detection Monitor. [4],[8]:
Obtained by the Sound Recognition module. [5]: Obtained by
the Video Monitor and Video/Image Recognition module.
[0764] Unconsciousness is an emergency situation because
the underlying problem that contributed to the loss of con-
sciousness may be causing other detrimental health problems
to the person. Also, the person cannot call for help. Without
timely help, the situation could get much worse. The system
detects these situations and auto-alerts people who can help.
Unconsciousness can be defined as loss of responsiveness
and/or no movement. Further, loss of responsiveness refers to
no verbal response to a query, no vocal sound to respond to a
query, no “noise making” (e.g., knocking on a wall) to
respond to a query, and no motion (e.g., waving) to respond to
a quety.
[0765] The system utilizes one or more of the following
logic statement to define “unconsciousness’:
[0766] {((No verbal response to a query) [1]

[0767] AND
[0768] (No vocal sound to respond to a query) [2]

[0769] AND
[0770] (No “noise making” to respond to a query) [3]

[0771] AND
[0772] (Nomotion (e.g., waving)to respond to a query)) [4]

[0773] AND
[0774] ((No movement)) [5]

[0775] AND
[0776] ((No client initiated words)) [6]

[0777] AND
[0778] ((Physiological Parameters normal) [7]

[0779] OR
[0780] (Physiological Parameters—NIL))} [8]
[0781] [1]: In the process of verbally interacting with the
client, the system records every time that the client does not
respond to a query, or, more specifically, when the client takes
too long to reply to a query; the TMT Code s utilized for this.
If the person does not respond three times in a short period of
time, he/she is considered to be in a “No Verbal Response”
state. In addition, an IS could test the client for verbal
response by asking a question a few times.
[0782] [2]: When “No Verbal Response” is detected in a
person, the system asks the person to make a vocal sound
twice, e.g.,a yelp. [f no suchresponse is received, a No “Vocal
Communications Sound” Response is recorded.
[0783] [3]: If a No “Vocal Communications Sound”
Response is detected in a person, the system asks the person
to make a knocking sound on a nearby surface, twice. If no
such response is received, a No “Knocking Communications
Sound” Response is recorded.
[0784] [4]: If a No “Knocking Communications Sound”
Response” is detected in a person, the system asks the person
to make a motion, such as waving or lifting a leg, twice. If no
such response is received, a No “Motion Communications”
Response is recorded.
[0785] [5]: Movement, or lack of movement, of the person
is monitored by the Video Monitor. Ifthe person is in the view
of the Video Monitor, then a value for the “Movement”
parameter will be recorded.
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[0786] [6]: If client is says words, then he/she is not uncon-
scious (by definition).

[0787] [7]: If measured physiological parameters are not
normal, then the situation may be cardiac arrest as opposed to
unconscioustess.

[0788] [8]: This means that no physiological parameters are
being monitored.

[0789] When trying to detect unconsciousness, remotely, it
may be a challenge to distinguish it from sleeping. The sys-
tem can distinguish by using its sound recognition and verbal
interaction capabilities. That is, it can listen to the person to
check for snoring. In addition, it can detect if the person is
lying down or in bed and ask if the person is going to sleep.
The system may also sound, similar to an alarm clock, to
attempt to wake the client and determine that he is not sleep-
ing. In some embodiments, the system can vibrate a pressure-
sensitive mat to attempt to rouse the client. In some embodi-
ments, the system flickers the room lights, such as by sending
asignal to a control that communicates with the client’s home
lighting system, such as through a communications protocol,
for example X10. In some embodiments, the system blares a
tone and then listens for a response from the client.

[0790] With all its capability, the system can determine to a
significant degree of accuracy whether or not a person is
unconscious. It can then quickly alert emergency response
personnel to this fact, and inform them that the person is
unconscious (or shows all the signs of unconsciousness.
[0791] TLoss of responsiveness can refer to no verbal
response to a quetry, no vocal sound to respond 1o a query, no
“noise making” (e.g., knocking on a wall) to respond to a
query, no motion (e.g., waving) to respond to a query. It may
be important that the situation is quickly evaluated to deter-
mine whether it is a serous situation or not.

[0792] The system can utilize the following Logic State-
ment to determine “Loss of Responsiveness”:

[0793] {((No verbal response to a query) [1]
[0794] AND

[0795] (No vocal sound to respond to a query) [2]
[0796] AND

[0797] (No “noise making” to respond to a query) [3]
[0798] AND

[0799] (No motion (e.g., waving) to respond to a query) [4]
[0800] AND

[0801] (NOT[No movement]))} [5]

[0802] [1]: In the process of verbally interacting with the

client, the system records every time that the client does not
respond to a query or, more specifically, when the client takes
too long to reply to a query; TMT Code is utilized for this. If
the person does not respond three times in a short period of
time, he/she is considered to be in a “No Verbal Response”
state. In addition, an IS could “test” the client for verbal
response by asking a question a few times.

[0803] [2]: When “No Verbal Response” is detected in a
person, the system asks the person to make a vocal sound
twice, e.g.,a yelp. [f no such response is received, a No “Vocal
Communications Sound” Response is recorded.

[0804] [3]: If a No “Vocal Communications Sound”
Response is detected in a person, the system asks the person
to make a knocking sound on a nearby surface, twice. If no
such response is received, a No “Knocking Communications
Sound” Response is recorded.

[0805] [4]: If a No “Knocking Communications Sound”
Response is detected in a person, the system asks the person
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to make a motion, such as waving or lifting a leg, twice. If no
such response is received, a No “Motion Communications”
Response is recorded.

[0806] [5]: Movement, or no movement, of the person is
monitored by the Video Monitor. If the person is in the view
of the Video Monitor, then a value for the “Movement”
parameter will be recorded [Y or N].

[0807] The system may test a client for loss of responsive-
ness by attempting to communicate with the client multiple
times, such as three, four or five times prior to contacting
emergency services.

[0808] A situation may occur when a person being moni-
tored suddenly appears to have lost the ability to understand.
The person says words that are inappropriate to the question,
or inappropriate to the situation. Loss of understanding also
includes confusion, being incoherent, or use of inappropriate
words. It can also include sudden loss of mental capacity.
[0809] Itisavery serious situation because the person is not
able to comprehend that they are experiencing a health prob-
lem, and that they should be calling for help. Without timely
help, the situation could get much worse. It is important that
the situation is quickly evaluated to determine whether this is
an SHE or not.

[0810] The system can detect sudden loss of understanding
in two ways:
[0811] 1. It records every time that a client has given an

inappropriate response to a question. This is done by record-
ing the number of NVI Codes and NUI Codes that are gen-
erated during an Interaction Session. If the count is signifi-
cant, in a relatively short period of time, then the system
“senses” that the person is showing signs of loss of under-
standing.

[0812] 2. The system can also “test” the person for loss of
understanding. This is done by asking the person a few basic
questions, such as:

[0813] a. What day of the week is it?

[0814] b. What is your daughter’s name?

[0815] It can then quickly alert emergency response per-
sonnel to this fact, and inform them that the person has loss of
understanding.

[0816] The following is the ED Condition that is used to

detect this SHE:

[0817] {((Significant number of improper verbal responses
in a short period of time, including emotional outbursts for no
reason) [1]

[0818]
[0819]
2]
[0820] [1]: This informationis gathered by the CHVI, inthe
process of normal verbal interaction.

[0821] [2]: This test is carried out by the CHVL

[0822] A situation when a person suddenly can’t walk, or
can’t move, is an SHE. Since they can’t walk, they can’t get to
the telephone in order to call for help. As they remain in this
situation, their condition may get worse.

[0823] The ED Condition that is used by the system is:
[0824] {((Client says that he/she can’t move/walk)

[0825] OR
[0826] (Client indicates, non-verbally, that he/she can’t
move/walk))

[0827] AND
[0828] ((Client says that it is an Emergency)

[0829] OR

AND
((Client does not pass the “Understanding” Test))}
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[0830] (Client non-verbally indicates that it is an Emer-
gency)}

[0831] This ED Condition is contained in the ED Table.
[0832] The system monitors for, and detects, SHEs associ-

ated with severe pain, illness, and weakness. Specifically, the
system monitors for situations where the person is in severe
pain/illness/weakness, to the point that they cannot move to
reach a telephone to call for help, a situation where the person
is in severe pain/illness/weakness, and says that the situation
is an emergency.

[0833] A possible ED Condition that is used by the system
is:
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tem. The system asks the client how he/she is doing. If the
client says, “Not good”, the system then asks what the prob-
lem is. It can then go to a new IS, in this case a master probing
IS to collect more information. Ifthe client says, “Good”, the
IS may include going through a quick health checklist. If a
potential problem is identified while the checklist is being
reviewed, the master probing IS takes priority. If everything is
fine, the routine IS ends.

[0843] A routine IS, IS#R-1, is shown in Tables 17 and 18.
Table 17 describes attributes of the ISD at the [S level. An ISD
contains an IS record (Table 17) and one or more IU records
(Table 18). The TM'T-IS, URW-IS, NVI-IS, NUI-IS actions in
the IS record may contain an IS to execute if any of these

0834 Client says “Bad Pain” . . .
[ I Y ) response triggers are detected in any of the IUs being
[0835] OR . .
. « " executed. Each IU can have its own response action block as
[0836] (Client says “Severe Illness™) : L : :
the IS and that if a response action is not available in the
0837] QR . . executing IU, then the response action in the IS record (if any)
[0838] (Client says “Severe Weakness”)) will be executed.
[0839] AND
[0840] (Client says that can’t move/walk))} TABLE 17
[0841] This ED Condition is contained in the ED Table. :
[0842] Theconditions described above canbeusedincom- ™ Rl TMTS Action ;? ﬁé}a}&js#ms'l/
bination vyith the method for detf:cting an emergency to moni- T IntermptionMax 180  URW-IS Action <CALL ISHLOS-1/
tor the client. The system monitors the client, such as on a TU#700>
routine basis. The monitoring can include monitoring the =~ RMD-IS 60 NVI-IS Action ;S#g%é ISHLOS-1/
., . . . . >
client’s physical parameters, verbal interaction monitored . NULIS Action <OALL ISHLOS-1/
parameters, sound monitored parameters, and video param- TU#800>
eters. The routine verbal monitoring may result in the follow-
ing conversation taking place between the client and the sys-
TABLE 18
RMD-
Decision Statement e} U
TU# Output Text String ~ Condition Action Grp  IMP#  (secs)
10 John, Iwanttodoa Good 200
quick health check ~ Not Good 50
up on yotl.
But first, how are
you feeling?
50 What is the Pain <§ <Y PA
problem? Illness <§ <Y IL
Weak <§“Y7> WE
Numbness <§ <Y NU
Discomfort <§ <Y DI
Breathing <§ <Y BRI
Fell <§“Y7> FA
Trouble Walking <S8 “Y™> TW1
Chest <§ <Y CH
Heart <§“Y7> HE
Can’t Move <§“Y7> CM1
Can’t walk <§ <Y CcM2
Feel Strange <§ “Y”> FS1
Feel Funny <§ <Y FS2
Something Wrong <S8 “Y™> FS3
Don’t Feel Right ~ <S “Y”> FS4
Nauseous <§“Y”> NAU
Dizzy <§ <Y DIZ
Lightheaded <§ “Y”> LH
Cold Sweat <§ =Y (&
Droopy Face <8 “Y"> DF1
Droaopy Mouth <§ FY DF2
Headache <§ “Y”> PA
<Other> 200
60 <COMMENT: If <RISAVE M1DO
the person says any 17> <8
one of the above, Y7l
control goes to IS# <END>

M-1 for health
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TABLE 18-continued
RMD-
Decision Statement 19}
[U# Outpur Text String ~ Condition Action IMP#  (secs)
situation analysis.
If not, then the
person is asked the
Quick Checklist.> ||
<NO OTS>
200 <COMMENT: If C7=0 11210
the person says any
one of the above,
control goes to [S#
M-1 for health
situation analysis.
If not, then the
person is asked the
Quick Checklist.> ||
<NO OTS>
210 OK, I want to ask No <8>|]235 PA
youa few general  Yes <8>11C7=11| PA
health questions. 235
After I say a health
condition, please
reply with: “No or
Yes™.
235 Question 1: Any No <8> 11240 1L
sudden pain? Yes <8>11C7=11| 1L
240
240 Any sudden illness? No <8> 11245 WE
Yes <S$>11C7=1 I WE
245
245 Any sudden No <8>11250 NU
weakness? Yes <8>11C7=11| NU
250
250 Any sudden No <8> 11255 D1
numbness? Yes <8>11C7=11| D1
255
255 Any sudden No <8>11260 BRI
discomfort? Yes <8>11C7=11| BRI
260
260 Sudden breathing ~ No <8> 11265 LBA
problem? Yes <8>11C7=11| LBA
265
265 Sudden trouble No <8>11270 LCO
with balance? Yes <8>11C7=11| LCO
270
270 Sudden trouble No <8>11275 EP
with coordination?  Yes <8>11C7=11| EP
275
275 Sudden trouble No <8> 11280 Fs1
with eyesight? Yes <8>11C7=11| Fs1
280
280 Anything that feels No <8>11281 NAU
“strange’? Yes <8>11C7=11| NAU
281
281 Do you suddenly No <8>]282 DIz
have nausea? Yes <8>11C7=11| DIz
282
282 Sudden dizziness?  No <8>11283 LH
Yes <8>11C7=1 I LH
283
283 Suddenly No <S>1| 284 CS
lightheaded? Yes <8>11C7=1 I CS
284
284 Sudden cold sweat? No <8>11290 DF1
Yes <8>11C7=1 I DF1
290
290 <COMMENT: If Ci=1 <RISAVE MI1DO
the person says Yes 27> 1 <8
to one or more of “Y> |
the above, control <END>

goes to IS# M-1 for
health situation
analysis.
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TABLE 18-continued
RMD-
Decision Statement el 19}
[U# Outpur Text String ~ Condition Action Grp IMP#  (secs)
If not, then done for
now.> ||
<NO OTS>
295 <NRR> <END>
OK, that’s all for
now. Everything
seems fine.
[0844] Table 19 shows yetanother exemplary routine table.
TABLE 19
“Currently
Interaction Being
RT RT Condition Session Addressed”
RTC Priority Description RT Condition (IS) # Flag
RC1 R5 Start up a Routine {Time = 11:00 R-1
Check IS at 11:00 AM. AM}
RC2 R2 Start up Routine Check ~ {Time = R-1
#1 IS at a random time. ~ hh:mm:ss}
RC3 R3 Start up the Routine {Time Since Last R-1
Check IS if have not Verbal Statement
heard a verbal > 2 Hours}
statement from the
client in over 2 hours.
RC4 R3 Start up the Routine {Time Since Last R-1
Check-in IS if the last Check-in > 4
Check-in happened Hours}
more than 4 hours ago.
T1 R9 Client wants to know CIIC# TIM TIM
the present time.
TELL R9 Client wants to know CIIC# TEL TEL
the telephone number
for a person or
organization.
[0845] Table 19
[0846] When the routine IS or another monitoring param- TABLE 20-continued
eter indicates that a trigger has been received or detected, the
system goes into probing mode, initiating a probing IS. The T-InterruptionMax 420 URW-IS Action <CALL IS¥LOS-1/
master probing IS is referred to as a M-1, and is described TU#700>
further in Tables 20 and 21. RMD-IS 60 NVIISAction  <CALLISHLOS-1/
TU#800>
TABLE 20 S-Time NUL-IS Action <CALLIS#LOS-1/
Is# M-1 TMTIS Action <CALL IS#LOS-1/ TU#800>
TC#600>
TABLE 21
RMD-
Decision Statement g e
IU# Output Text String Condition Action Grp IMP# (secs)

5 <COMMENT: If the
person just said
“Emergency” or
“Help”, ask what the

OR

problem is.> || <NO

OTs>

{(CIF=T) AND
((HEM1=Y)

(HEM2=Y))}

15
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38
TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
6 <COMMENT: {(CIF=T}AND 700
Person just said (HEMN=Y)}
“Emergency
Now.”> || <NO
OTS>
7 <COMMENT: This CIF=T 20
checks if the client
Just said a health
related problem, on
their own
Initiative.> || <NO
OTS>
8 <COMMENT: This REGI=1 20
checks if came here
from IS#R-1, or
IS#M-2, after the
person had indicated
a specific problem.
If yes, then go to the
section beginning at
20> 11
<NO OTS>
9 <COMMENT: This REG1=2 570
checks if came here
from IS#R-1, aftera
Quick Checklist.
If yes, then go to the
section beginning at
570.> 11
<NO OTS>
10 <COMMENT: This [#PP=Y 900
checks if came from
IS#MPP-1.
If yes, go to General
SHE Checking
section.> || <NO
OTS>
11 <COMMENT: This [#SMP=Y 12
checks if came from  I#SMP<Y 13
IS# MS-1.
If yes, go to General
SHE Checking
section.> || <NO
OTS>
12 <NO OTS> SHPSVY=Y <S “Y’> 1120 PA
SHFSVY=Y <S “Y’> 1120 FA
<Other> 15
13 <COMMENT: This HVMP=Y 14
checks if came from  H#VMP<Y 20
IS# MV-1.
If yes, go to General
SHE Checking
section.> || <NO
OTS>
14 <NO OTS> VHFSVY=Y <CALL
IS#FA-1>
TW1=Y 21
V#DF1V=Y <CALL IS#S-
1>
VH#DF2V=Y <CALL IS#S-
1>
<Other> 500
15 What is the Pain < Y PA
problem? Illness <§ “Y”> L
Weak < Y WE
Numbness < Y NU
Discomfort <§ Y DI
Breathing <§ “Y”> BR1
Fell < Y FA
Trouble <§ Y TW1

Walking
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TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
Loss of Balance ~ <S”Y”> LBA
Loss of <§ “Y”> LCo
Coordination
Chest <8 “Y”> CH
Heart <8 “Y”> HE
Can’t Move <8 “Y”> CM1
Can’t walk <8 “Y”> CM2
Feel Strange <§ Y FS1
Feel Funny <§ Y FS2
Something <§ Y FS3
Wrong
Don’t Feel <8 “Y”> FS4
Right
Eye Problem <§ Y Ep
<Other> 17
16 <NO OTS> 20
7 <NRR> 500
I think Il first get
you to answer the
Quick Health
Checklist.
20 <COMMENT: This 21
section checks out
SHEs associated
with the reply given
by the client.> [l
<NO OTS>
21 <NOOTS> [#PA=Y 40
H#IL=Y 470
#WE=Y 350
#NU=Y 400
#DI=Y 200
[#BR1=Y 690
[#FA=Y <GOTO
ISHFA-1>
H#TW1=Y 460
[#CH=Y 495
#HE=Y 495
#CM1=Y 650
[#CM2=Y 670
[#FS1=Y 428
#FS2=Y 428
I#FS3=Y 428
[#FS4=Y 428
[#LBA=Y 460
#LCO=Y 460
#EP=Y 463
[#NAU=Y 610
#DIZ=Y 610
#LH=Y 610
#CS=Y 610
[#DF1=Y 620
<COMMENT: If no 500
SHE associated with
the one specific
problem, check see
if there could be
other problems. Go
to the Quick Health
Checklist.> ||
<NO OTS>
40 <NRR> 45

I want to find out
where the pain is.
I’m going to list one
location at a time.
After I say the
location, say either
Yes or No.

Nov
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TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
45 <NO OTS> T3=1
50 Pain in the chest? Yes <S> 55 PCH
No <S> 1165 PCH
55 <NO OTS> C2=1 60
C2><1 C2=1lI<C
ISHHA-1>
60 <NO OTS> C3=1 65
C3><1 C3=1II<C
ISHCAE-1>
70 Back? Yes <S> 1180 PBA
No <S> 1185 PBA
80 <NO OTS> C2=1 85
C2><1 C2=11<C
ISHHA-1>
85 Neck? Yes <$>1190 PNE
No <S>1195 PNE
90 <NO OTS> C2=1 95
C2><1 C2=11<C
ISHHA-1>
95 Jaw? Yes <S> 11100 Pr
No <S> 11105 Pr
100 <NO OTS> C2=1 105
C2><1 C2=11<C
ISHHA-1>
105 Stomach? Yes <S>11110 PST
No <S>11115 PST
110 <NO OTS> C2=1 115
C2><1 C2=11I<C
ISHHA-1>
115 Both Shoulders? Yes <S>11120 PSH2
No <S>11125 PSH2
120 <NO OTS> C2=1 125
C2><1 C2=11I<C
ISHHA-1>
125 One Shoulder? Yes <S>11130 PSH1
No <S>11135 PSH1
130 <NO OTS> C2=1 135
C2><1 C2=11I<C
ISHHA-1>
135 Two Arms? Yes <8> 11140 PA2
No <S> 11145 PA2
140 <NO OTS> C2=1 145
C2><1 C2=1lI<C
ISHHA-1>
145 One Arm? Yes <8> 11150 PAl
No <8>11175 PAl
150 <NO OTS> Cl=1 155
Cl><1 Cl=llI<C
Is#S-1>
155 <NO OTS> C2=1 175
C2><1 C2=1lI<C
ISHHA-1>
175 Pain in head? Yes <S>1] 180 PH
No <8>11185 PH
180 <NO OTS> Cl=1 185
Cl><1 Cl=llI<C
Is#S-1>
183 Pain in Face? Yes <8>11190 PFA
No <$>11194 PFA
190 <NO OTS> Cl=1 194
Cl><1 Cl=llI<C
Is#S-1>
194 Pain in One Leg? Yes <8> 1195 PL1
No <8>11 196 PL1
195 <NO OTS> Cl=1 196
Cl><1 Cl=llI<C
Is#s-1>
196 Is the pain verybad?  No <8> 11199 PAB
Yes <8>11197 PAB
197 Is the pain so bad No <8> 11198 PACW
that you can’t walk? Yes <8> || <END> PACW
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TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
198 Is the pain so bad No <8>11199 EM1
that you want me to Yes <8> || <END> EM1
make an Emergency
Call?
199 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
To><1 500
200 <NRR> 202
I want to find out
where the discomfort
is.
I’m going to list one
location at a time.
After I say the
location, say either
Yes or No.
202 <NO OTS> T7=1
205 Discomfort in the Yes <S> 11210 DCH
chest? No <S>11215 DCH
210 <NO OTS> C2=1 212
C2><1 C2=11<C
ISHHA-1>
212 <NO OTS> C3=1 215
C3><1 C3=1I<C
ISHCAE-1>
215 Back? Yes <S>11217 DBA
No <S>11220 DBA
217 <NO OTS> C2=1 220
C2><1 C2=11I<C
ISHHA-1>
220 Neck? Yes <S>11222 DNE
No <S> 11225 DNE
222 <NO OTS> C2=1 225
C2><1 C2=11I<C
ISHHA-1>
225 Jaw? Yes <S> 11227 DI
No <8>1130 DI
227 <NO OTS> C2=1 230
C2><1 C2=11I<C
ISHHA-1>
230 Stomach? Yes <§> 11232 DST
No <S> 11235 DST
232 <NO OTS> C2=1 235
C2><1 C2=1lI<C
ISHHA-1>
235 Both Shoulders? Yes <§> 11237 DSH2
No <8> 11240 DSH2
237 <NO OTS> C2=1 240
C2><1 C2=1lI<C
ISHHA-1>
240 Omne Shoulder? Yes <§>1]242 DSH1
No <S>11245 DSH1
242 <NO OTS> C2=1 245
C2><1 C2=1lI<C
ISHHA-1>
245 Two Arms? Yes <S> 11247 DA2
No <S> 11250 DA2
247 <NO OTS> C2=1 250
C2><1 C2=11I<C
IS#HA-1>
250 One Arm? Yes <8>11252 DAl
No <8>11257 DAl
252 <NO OTS> Cl=1 255
Cl><1 Cl=llI<C
IS#S-1>
255 <NO OTS> C2=1 257
C2><1 C2=11I<C
ISHHA-1>
257 Discomfort in head?  Yes <8> 1] 260 DH
No <8>11262 DH
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TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
260 <NO OTS> Cl=1 262
C1><1 Cl=llI<C
IS#S-1>
262 Discomfort in Face? Yes <S> ] 265 DFA
No <S> 11267 DFA
265 <NO OTS> Cl=1 267
C1><1 Cl=llI<C
IS#S-1>

267 Discomfort in One Yes <S>11 270 DL1
Leg? No <S>11272 DL1

270 <NO OTS> Cl=1 272

C1><1 Cl=llI<C
ISH#S-1>

272 Is the discomfort No <S> ] 280 DIB
very bad? Yes <8>11275 DIB

275 Is the discomfort so No <S> 11277 DICW
bad that you can’t Yes <8> || <END> DICW
walk?

277 Is the discomfort so No <S> ] 280 EM1
bad that you want Yes <8> || <END> EM1
me to make an
Emergency Call?

280 <NO OTS> REG1=2 <RETURN>

T9=1 <RETURN>
T9><1 500

350 <NRR> 354
Iwant to find out
where the weakness
1s.

I'm going to ask you
a few questions.

354 <NO OTS> T5=1

355 Do you have Yes 360
weakness inthe arm No <8> 1] 365 WAR
or arms?

360 Left, right or both? Left <S> WAR

Right <S> WAR
Both <S> WAR

365 Weakness in the leg Yes 370
or legs? No <8>11375 WLE

370 Left, right or both? Left <g> WLE

Right <S> WLE
Both <S> WLE

375 Weakness in face or Yes 380
motth? No <S> 11385 WFA

380 Both sides, left side Both <§> WEFA
only, or right side Left <g> WFA
only? Right <g> WFA

385 <NO OTS> Cl=1 390

387 <NO OTS> [#WAR=L Cl=llI<C

IS#S-1>
[#WAR=R Cl=llI<C
IS#S-1>
[#WLE=L Cl=llI<C
IS#S-1>
#WLE=R Cl=llI<C
IS#S-1>
[#WFA=L Cl=1lI<C
IS#S-1>
[#WFA=R Cl=1lI<C
IS#S-1>

390 Isthe weaknessvery  No <8> 1] 395 WEB
bad? Yes <S>11391 WEB

391 Is the weakness so No <S>11392 WECW
bad that you can’t Yes <S> || <END> WECW
walk?

392 Is the weakness so No <S> 11395 EM1
bad that you want Yes <8> || <END> EM1

me to make an
Emergency Call?
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TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
395 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
T9><1 500
400 <NRR> 404
I want to find out
where the numbness
1s.
I’'m going to ask you
a few questions.
404 <NO OTS> T6=1
405 Do you have Yes 410
numbness intheatn  No <8> 11415 NAR
or arms?
410 Left, right or both? Left <S> NAR
Right <S> NAR
Both <S> NAR
415 Numbness inthe leg  Yes 420
or legs? No <8>11423 NLE
420 Left, right or both? Left <S> NLE
Right <S> NLE
Both <S> NLE
423 Numbness in face or ~ Yes 424
mouth? No <S> 1 425 NFA
424 Both sides, left side Both <§> NFA
only, or right side Left <S> NFA
only? Right <S> NFA
425 <NO OTS> Cl=1 427
426 <NO OTS> [#NAR=L Cl=l1l1<C
IS#S-1>
[#NAR=R Cl=l1l1<C
IS#S-1>
[#NLE=L Cl=l1l1<C
IS#S-1>
[#NLE=R Cl=l1l1<C
IS#S-1>
[#NFA=L Cl=l1l1<C
IS#S-1>
[#NFA=R Cl=l1l1<C
IS#S-1>
427 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
T9><1 500
428 <NRR> 429
I want to find out
where the strange
feeling is.
I'm going to list one
locatien at a time.
After I say the
locatien, say either
Yes or No.
429 <NO OTS> T12=1
430 In the chest? Yes <8>11431 FCH
No <S> 1433 FCH
431 <NO OTS> C2=1 432
C2><1 C2=111<C
ISHHA-1>
432 <NO OTS> C3=1 433
C3><1 C3=111<C
IS#CAE-1>
433 Back? Yes <S> 1434 FBA
No <S> 435 FBA
434 <NO OTS> C2=1 435
C2><1 C2=111<C
ISHHA-1>
435 Neck? Yes <S> 11436 FNE
No <S> 11437 FNE
436 <NO OTS> C2=1 437
C2><1 C2=111<C

IS#HA-1>
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RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
437 Jaw? Yes <S> 11438 FI
No <S> 11439 FI
438 <NO OTS> C2=1 439
C2><1 C2=1lI<C
ISHHA-1>
439 Stomach? Yes <8> 11440 FST
No <S> 11441 FST
440 <NO OTS> C2=1 441
C2><1 C2=1lI<C
ISHHA-1>
441 Both Shoulders? Yes <8> 1442 FSH2
No <S> 11443 FSH2
442 <NO OTS> C2=1 443
C2><1 C2=11<C
ISHHA-1>
443 One Shoulder? Yes <8> [ 444 FSH1
No <S> 11445 FSH1
444 <NO OTS> C2=1 445
C2><1 C2=11<C
ISHHA-1>
445 Two Arms? Yes <8> | 446 FA2
No <S> 11447 FA2
446 <NO OTS> C2=1 447
C2><1 C2=11<C
ISHHA-1>
447 One Arm? Yes <S> 1448 FAl
No <S> 11450 FAl
448 <NO OTS> Cl=1 449
C1><1 Cl=llI<C
IS#S-1>
449 <NO OTS> C2=1 450
C2><1 C2=11I<C
ISHHA-1>
450 In the head? Yes <§> 11451 FH
No <S> 11452 FH
451 <NO OTS> Cl=1 452
C1><1 Cl=llI<C
IS#S-1>
452 In the Face? Yes <S> 11453 FFA
No <S> 11454 FFA
453 <NO OTS> Cl=1 454
C1><1 Cl=llI<C
IS#S-1>
454 In One Leg? Yes <8> 11455 FL1
No <S> 11456 PL1
455 <NO OTS> Cl=1 456
C1><1 Cl=llI<C
IS#S-1>

456 Is the strange feeling  No <8>11459 FSB
very bad? Yes <8> 11457 FSB

457 Isthe strange feeling  No <8> 11458 FSCw
so bad that youcan’t  Yes <8> || <END> FSCw
walk?

458 Isthe strange feeling  No <8> 11459 EM1
50 bad that you want ~ Yes <8> || <END> EM1
me to make an
Emergency Call?

459 <NO OTS> REG1=2 <RETURN>

T9=1 <RETURN>
T9><1 500

460 <COMMENT: If C9=1
client has trouble
walking, loss of
balance, or loss of
coordination, check
for Stroke.> |1
<NO OTS>

461 <NO OTS> Cl=1 462

C1><1 Cl=1lI<C

IS#S-1>
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TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
462 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
T9><1 500
463 <COMMENT: If T14=1
client has sudden eye
problems, check for
Stroke.> ||
<NO OTS>
464 <NO OTS> Cl=1 465
C1><1 Cl=ll<C
IS#S-1>
465 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
T9><1 500
470 <NRR> 472
Iwant to find out
more about your
illness.
I’m going to list one
location at a time.
After I say the
location, say either
Yes or No.
472 <NO OTS> T10=1
474 11l in the stomach? Yes <8> 11476 IST
No <S> 11478 IST
476 <NO OTS> C2=1 478
C2><1 C2=11I<C
ISHHA-1>
478 1ll in the chest? Yes <8> 11480 ICH
No <S> 11484 ICH
480 <NO OTS> C2=1 482
C2><1 C2=11I<C
ISHHA-1>
482 <NO OTS> C3=1 484
C3><1 C3=11|
<C
IS#CAE-1>
484 11l in the head? Yes <8> 11486 IH
No <S> 11 488 TH
486 <NO OTS> Cl=1 488
C1><1 Cl=llI<C
IS#S-1>
488 Is the illness very No <8> 11494 LB
bad? Yes <S> 11490 LB
490 Is the illness so bad No <8> 11492 ILCW
that you can't walk?  Yes <8> || <END> ILCW
492 Is the illness so bad No <8> 11494 EM1
that you want me to Yes <8> || <END> EM1
make an Emergency
Call?
494 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
T9><1 500
495 <COMMENT: If the
client complains
about his/her chest
or heart, he/she is
checked for Heart
Attack and EWSs of
Cardiac Arrest.> ||
<NO OTS>
496 <NO OTS> C2=1 497
C2><1 C2=1lI<C
ISHHA-1>
497 <NO OTS> C3=1 498
C3><1 C3=1lI<C
IS#HCAE-1>
498 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
T9><1 500
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TABLE 21-continued
RMD-
Decision Statement ie) U
TU# Output Text String Condition Action Grp IMP# (secs)
500 <NRR> 510
OK, I now want to
ask you a few
general health
questions.
After I say a health
condition, please
reply with: “No or
Yes™.
510 Question 1: Any No <8>11515 PA
sudden pain? Yes <8>11515 PA
515 Any sudden illness? No <8>11520 1L
Yes <S> 11520 L
520 Any sudden No <8> 11525 WE
weakness? Yes <8> 1] 525 WE
525 Any sudden No <8> 11530 NU
numbness? Yes <8> 1] 530 NU
530 Any sudden No <8>11535 DI
discomfort? Yes <8> 1] 535 DI
535 Sudden breathing No <S> 11540 BR1
problem? Yes <S> 11540 BR1
540 Sudden trouble with ~ No <S> 11545 LBA
balance? Yes <§> || 545 LBA
545 Sudden trouble with ~ No <8> ] 550 LCO
coordination? Yes <8> 11550 LCO
550 Sudden trouble with ~ No <S> 1] 555 EP
eyesight? Yes <8> 11555 EP
555 Anything that feels No <S> 11556 FS1
“strange’? Yes <S> 11556 FS1
556 Do you suddenly No <S> 11557 NAU
have nausea? Yes <S> 11557 NAU
557 Sudden dizziness? No <S> 11558 DIZ
Yes <S> 558 DIZ
558 Suddenly No <S> 559 LH
lightheaded? Yes <8> 11559 LH
559 Sudden cold sweat? No <8> 11560 (&
Yes <S> 560 CsS
560 Sudden droopy No <S> 11561 DF1
face? Yes <S> 11561 DF1
561 Can you walk OK? Yes <8 N> | W1
565
No <S <Y | W1
565
565 <NO OTS> T9=1 11570
570 <COMMENT: This
section gets more
health related
information, based
on the replies
associated with the
Quick Checklist.>
572 <NO OTS> T3=1 574
[#PA=Y <C IU#40>
573 <NO OTS> T10=1 574
H#IL=Y <C IU#470>
574 <NO OTS> T5=1 576
#WE=Y <C IU#350>
576 <NO OTS> To=1 578
#NU=Y <C IU#400>
578 <NO OTS> T7=1 580
#DI=Y <C IU#200>
580 <NO OTS> C9=1 582
H#IW1=Y <C IU#460>
582 <NO OTS> T10=1 584
H#IL=Y <C IU#470>
584 <NO OTS> Ti1=1 585
[#BR1=Y <C IU#690>
585 <NO OTS> C9=1 586
[#LBA=Y <C IU#460>
#LCO=Y <C IU#460>
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TABLE 21-continued
RMD-
Decision Statement U U
TU# Output Text String Condition Action Grp IMP# (secs)
586 <NO OTS> T14=1 587
HEP=Y <C TU#463>
587 <NO OTS> T12=1 588
HFS1=Y <C TU#428>
588 <NO OTS> T17=1 589
H#NAU=Y <C TU#610>
589 <NO OTS> T17=1 590
HDIZ=Y <C TU#610>
590 <NO OTS> T17=1 591
HLH=Y <C TU#610>
591 <NO OTS> T17=1 592
HCS=Y <C TU#610>
592 <NO OTS> T18 600
H#DF1=Y <C TU#620>
600 <COMMENT: No 900
specific SHEs have
been detected. Go to
the General SHE
Check-up section.>
|
<NO OTS>
610 <COMMENT: C2=1 614
Check for Heart C2><1 C2=1lI<C
Attack.> || ISHHA-1>
<NO OTS>
614 <NO OTS> T17=1
616 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
To><1 500
620 <COMMENT: Cl=1 624
Check for Heart Cl><1 Cl=1[I<C
Attack.> || IS#S-1>
<NO OTS>
624 <NO OTS> T18=1
626 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
To><1 500
650 <COMMENT: This 660
part checks
situations when the
client says that
he/she cannot
move.> ||
<NRR>
660 What is the reason Pain <§ “Y”> PA
that you can’t move?  Illness <8 Y 1L
Weak <8 Y WE
Can’t Walk <8 Y cw
Dizzy <§ Y DIZ
<Other> 665
665 <NRR>
I will make an <§ Y| EMC
Emergency call right <END> M
T0W.
670 <COMMENT: This 675
part checks
situations when the
client cannot walk.>
|
<NRR>
675 What is the reason Pain <§ “Y”> PA
that you can’t walk? Illness <§ “Y”> L
Weak <8 Y WE
Can’t Walk <§ Y cw
Dizzy <§ “Y> DIZ
<Other> 680
680 <NRR>
I will make an <S Y | EMC
Emergency call right <END> w

IIOW.
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TABLE 21-continued
RMD-
Decision Statement ie) U
TU# Output Text String Condition Action Grp IMP# (secs)
690 <COMMENT: This 691
section looks into
breathing related
problems.> ||
<NO OTS>
691 <NO OTS> T1l=1
692 Are you short of Yes <S> 11 694 BRS
breath? No <S> 11 698 BRS
694 <NO OTS> C2=1 698
C2><1 C2=111<C
IS#HA-1>
698 <NO OTS> REG1=2 <RETURN>
T9=1 <RETURN>
To><1 500
700 <COMMENT:
Handling
“Emergency Now’>
I
<NO OTS>
<NRR> <S <Y || EMN
T am making an <END>
Emergency call right
NOwW.
900 <COMMENT This 905
section is carried out
if no specific SHE
was detected —It
checks for a General
SHE.> || <NRR>
905 Do you feel thatyou  Yes 910 EMG
are in an Emergency <SAVE> ||
situation? No 920 EMG
<SAVE> [|
Not Sure 915
910 <NRR> <S <Y | EMG
T am calling <END> [General
Emergency Emergency,
Response people per
right now. They will Client]
be calling you
shortly.
915 <NRR> <R1SAVE
That’s all for now. I “07> 11
will check in on you <WAIT-600s
shortly. ISHM-2> ||
<END>
920 <NRR> <RISAVE
That’s all for now. “07> 11
You don’t seem to <END>
have any serious
problem. If anything
comes up, just let
me know. Or press
the Emergency
Button if it is very
serious.
[0847] The master probe IS, M-1, starts when a trigger is [0850] 3) SHE Check. If there is an identified possible

detected. The M-1 carries out the following when a trigger
condition occurs.

[0848] 1) Information Gathering (Probe). This involves
gathering additional information from the client, that is asso-
ciated with the trigger condition.

[0849] 2) Analysis. Determine if the trigger condition and
additional information could be associated with one or more
potential SHEs. If more than one, determine the priority of the
SHEs. If there is at least one possible SHE, go to 3). If there
are none, go to 4).

SHE, check if the client is experiencing it. This involves
verbally interacting with the client. If an SHE is detected, the
ED Mode takes over. If everything appears fine, check for the
other identified potential SHEs ifthere are any more. [fevery-
thing appears fine, go to 4).

[0851] 4) Quick Health Checklist. The client is asked sev-
eral standard questions from a health checklist.

[0852] 5) Repeat Analysis & SHE Check. If any health
related issues come out of the Checklist routine, then repeat
steps 1), 2) and 3). That is:
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[0853] Gather more information
[0854] Analyze the information to determine if there
could be any possible SHEs
[0855] Check for these SHEs
[0856] 6) General SHE Check. If nothing detected, then
check with the client to see if the client feels that the present
situation is an Emergency. If the client feels this way, then a
General SHE is detected, and the emergency services are
contacted.
[0857] 7) Follow-up Check. If evervthing is OK, then do a
quick follow-up a short time later. This is done by activating
IS#M-2 (described further below) to start up, such as 15
minutes later.
[0858] Inaddition to the above, M-1 also carries out checks
on a few SHEs:
[0859] Can’t Move/Can’t Walk
[0860] Breathing Problem
[0861] Severe Pain/Illness/Weakness
[0862] In some embodiments, the system operates as fol-
lows.
[0863] a)Thesystem is always listening to the client. If the
client says something that indicates a potential problem, or
could indicate a potential problem, the apparatus starts up
M-1.
[0864] b) In addition, the system periodically carries out a
quick routine check. conversation. If the check identifies a
potential problem, the apparatus starts up M-1.
[0865] c)M-1 asks the client a few questions to help deter-
mine if the client may be in a potential emergency situation.
[0866] d)If M-1 determines, or is informed, that the client
has an early warning sign of one of the specific SHEs, e.g,,
heart attack, stroke, loss of consciousness, it does the follow-
ing:
[0867] determine all the potential SHEs associated with
the early warning sign
[0868] Ifonlyone, getthe system to ask further questions
regarding the SHE
[0869] If greater than one, determine which SHE is most
probable, and get system to carry out the conversation
associated with the most probable SHE
[0870] Then carry out any other SHE conversations after
the most probably SHE has been examined
[0871] If a specific SHE is detected, auto-alert emet-
gency response personnel
[0872] If no specific SHE is detected, M-1 checks for
general SHEs
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[0873] Ifnothing detected, but there is some uncertainty,
instruct the apparatus to start up a check up query, M-2,
in the near future

[0874] If everything is OK, end M-1

[0875] e) If, when carrying out a specific query, such as a
stroke query (S-1), or heart attack query (HA-1), it is deter-
mined, or felt, that a follow-up check is required, arrange to
have an appropriate check up query, such as a check up stroke
query (S-2), check up heart attack (HA-1-2 or HA-2) started
up in the future.

[0876] At the time check up conversation is to start,
initiate the follow-up or check up conversation.

[0877] If an emergency situation detected, auto-alert
emergency response personnel.

[0878] ) Ifatany time, during any conversation, the client
has trouble responding properly to a question, begin a loss of
understanding/responsiveness query (LOS-1) and analyze
the situation.

[0879] If the client does not respond to inquiries, over a
period of time, LOS-1 performs analysis to determine if
the client is in an emergency situation

[0880] Ifthe client starts to give incorrect or inappropri-
ate responses to inquiries, LOS-1 performs analysis to
determine if the person is in an emergency situation

[0881] g) If at any time, the client asks for help, or says
“Emergency”, the system immediately calls for help. The
apparatus can first quickly ask the client to confirm thatitis an
emergency situation. This is to prevent false alarms.

[0882] h)If, during a conversation, the client asks for Help,
or says “Emergency”, the apparatus immediately interrupts
the conversation, and calls for help. The system can first
quickly ask the client to confirm that it is an emergency
situation. This is to prevent false alarms.

[0883] These conversations and their details are described
below.
[0884] As noted, the M-1 is started up by various Probe

Trigger Conditions:

[0885] a) Client says “Help” or “Emergency”

[0886] b) Client says a health related word, on his/her own
(e.g., pain)

[0887] c) Client says “Emergency Now”

[0888] d)Client indicated a problem (or several) during the
Routine Check-up PVIS

[0889] e) Client directly indicated a problem during the
Routine Check-up PVIS

[0890] f) A health-related sound

[0891] g) A health-related image

[0892] h) A significant physiological parameter value
[0893] The triggers that trigger a probe are listed in a probe

trigger table, such as Table 22.

TABLE 22
“Currently
Interaction Being
PT Session Addressed”
PTC Priority PT Condition Description ~ PT Condition  (IS) # Flag
C20 P9 {Client says, “Help”} CIIC# C20 M-1
C21 P9 Emergency CIIC# C21 M-1
C22 P9 Emergency AND Now CIIC# C22 M-1
C23 P7 Pain CIIC# C23 M-1
C24 P7 111 CIIC# C24 M-1
C25 P7 Not AND Well CIIC# C25 M-1
C26 P7 Weak CIICH# C26 M-1
C27 P7 Numb CIICH# C27 M-1
C28 P7 Discomfort CIICH# C28 M-1
C29 P7 Pressure CIIC# C29 M-1
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“Currently
Interaction Being

PT Session  Addressed”
PTC Priority PT Condition Description ~ PT Condition  (IS) # Flag
C30 P7 Fullness CIIC# C30 M-1
C40 P7 Squeezing CIIC# C40 M-1
C41 P7 Feel AND Strange CIIC# C41 M-1
C42 P7 Feel AND Funny CIIC# C42 M-1
C43 P7 Something AND Wrong CIIC# C43 M-1
C44 P7 Doesn’t AND Feel AND CIIC# C44 M-1
Right
C45 P7 Breathe CIIC# C45 M-1
C46 P7 Breath CIIC# C46 M-1
C47 P7 Breathing CIIC# C47 M-1
C48 P7 Trouble AND Walking CIIC# C48 M-1
C49 P7 Poor AND Balance CIIC# C49 M-1
C50 P7 Poor AND Coordination CIIC# C50 M-1
C60 P7 Eye AND Problem CIIC# C60 M-1
Co1 P7 Trouble AND Seeing CIIC# C61 M-1
C62 P7 Trouble AND Speaking CIIC# C62 M-1
C63 P7 Can’t AND Move CIIC# C63 M-1
Co4 P7 Can’t AND Walk CIIC# Co4 M-1
Co65 P7 Chest AND Problem CIIC# C65 M-1
Co66 P7 Heart AND Problem CIIC# C66 M-1
Co67 P7 Dizzy CIIC# C67 M-1
C68 P7 Dizziness CIIC# C68 M-1
C69 P7 Face AND Droopy CIIC# C69 M-1
C70 P7 Mouth AND Droopy CIIC# C70 M-1
C7l P7 Headache CIIC# CT1 M-1
CT72 P7 Nauseous CIIC# CT2 M-1
C73 P7 Lightheaded CIIC# C73 M-1
Ci4 P7 Cold AND Sweat CIIC# C74 M-1
(or) P7 Huzts CIIC# C75 M-1
Ci6 P7 [ AND Fell CIIC# C76 M-1
Cc77 P3 Attention CIIC# C77 M-1
C78 P3 Ed CIIC# C78 M-1
Cc79 P3 Edie CIIC# C79 M-1
P100 P7 Heart Rate - Low (below HLI1E MPP-1
Level 1) - ECG Monitor
P101 P7 Heart Rate - Low (below HLIM MPP-1
Level 1) - Heart Rate
Monitor
P102 P7 Heart Rate - Low (below HL1B MPP-1
Level 1) - Pulse
Oximeter
P103 P7 Respiratory Rate - Low RLIE MPP-1
(Below Level 1) - ECG
Monitor
P104 P7 Respiratory Rate - Low RL1B MPP-1
(Below Level 1) - Pulse
Oximeter
P103 P7 Blood Oxygen Saturation -  BOL1 MPP-1
Low (Below Level 1)
P106 P7 Bleood Pressure- Low BPL1 MPP-1
(Below Level 1)
P107 P7 Fall Detection Monitor FDM MPP-1
has detected a fall.
P108 P7 ECG Signal slightly bad ECBI1 MPP-1
P109 P7 ECG Signal very bad ECB9 MPP-1
PASI P7 Client makes cries of S#HPAS1=Y MS-1
pain
PAS2  P7 Client says “ouch” S#HPAS2=Y MS-1
FAS P7 Sound of falling detected SHFASL=Y MS-1
EMK  P7 Client indicates S#HEMK=Y MS-1
Emergency through non-
verbal means - Knocking
EMY P7 Client indicates SHEMY=Y MS-1
Emergency through non-
verbal means - Yelping
FAV P7 Video Monitor detects VHFAV=Y MV-1
client falling.
Dr1 P7 Video Monitor detects V#DF1=Y MV-1
droopy face.
Dr2 P7 Video Monitor detects VH#DF2=Y MV-1

droopy mouth.
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TABLE 22-continued
“Currently
Interaction Being
PT Session  Addressed”
PTC Priority PT Condition Description ~ PT Condition  (IS) # Flag
™Wv  P7 Video Monitor detects VH#TWV=Y MV-1
trouble walking.
EMW  P7 Client indicates VHEMW=Y MV-1
Emergency through non-
verbal means - Waving
arm
EML P7 Client indicates VSHEML=Y  MV-1
Emergency through non-
verbal means - Lifting
leg
W1 Ps5 Start up the IS at time: {Time = S-2
hh:mm:ss. hh:mm:ss}
W2 P5 Start up the IS at time: {Time = HAL-2
hh:mm:ss. hh:mm:ss}
W3 Ps5 Start up the IS at time: {Time = HA-2
hh:mm:ss. hh:mm:ss}
W4 P5 Start up the IS at time: {Time = CA-2
hh:mm:ss. hh:mm:ss}
W5 P5 Start up the IS at time: {Time = FA-2
hh:mm:ss. hh:mm:ss}
W6 P5 Start up the IS at time: {Time = M-2
hh:mm:ss. hh:mm:ss}
T1 P8 This triggers M-1 to start #DOHA=Y M-1
up
T2 P8 Start up M-1 - Initiated H#SMP=Y M-1
by MS-1
T3 P8 Start up M-1 - Initiated H#VMP=Y M-1
by MV-1
T4 P8 Start up M-1 - Initiated L#PP=Y M-1
by MPP-1
T5 P8 If this Parameter is set, H#M1DO=Y M-1

start up IS#M-1.

[0894] The M-2 IS mentioned above is a probing IS that [0896] Tables 23 and 24 are an exemplary IS table for M-2.
does a quick health check-up on the client shortly after M-1

was started up and did not identify an SHE. M-2 first just asks TABLE 23

if the client is OK. If not, the client is asked what the problem

- : : IS# M-2  TMTS Acti <CALL IS#LOS-1/
1s. If the client answers “OK”, then the system carries out the cHon Us600>
quick health checklist on the client. If any issue is identified, TInterruptionMax 300 URWAIS Action <CALL IS#LOS-1/
then control is sent to M-1. This IS can be activated by M-1 to TU#700>
start some time, such as 10 minutes, after M-1 finished. RMD-IS 60 NVI-IS Action ;&%I& ISHLOS-1/
. . >
[0325] . The system can haye spemﬁc chpckhsts for deter- S Time NULIS Action <CALL ISHLOS-1/
mining if the client is experiencing a particular SHE. These TU#800>
checklists can be initiated by M-1 and are described further
below.
TABLE 24
Decision Statement RMD-IU
TU# Output Text String ~ Condition Action [UGrp IMP#  (secs)
10 John, I'm just Good 200
checking to see Not Good 50

how you are - Are
you good or not

good?
50 What is the Pain <§ “Y”> PA
probelm? Tllness <§ €Y L
Weak <S “Y”> WE
Numbness <§ =Y NU
Discomfort <§ =Y DI
Breathing <§ “Y”> BR1

TFell <§“Y”> FA
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TABLE 24-continued
Decision Statement RMD-IU
[U# Output Text String ~ Condition Action IUGrp IMP#  (secs)
Trouble <§ “Y* TW1
Walking
Loss of Balance <8 “Y™> LBA
Loss of <8 Y LCO
Coordination
Chest <§ Y>> CH
Heart <§ Y>> HE
Can’t Move <§ Y>> CM1
Can’t Walk <§ Y>> CM2
Feel Strange <8 Y FS1
Feel Funny <8 Y FS2
Something <8 Y FS3
Wrong
Don’t Feel <§ Y>> FS4
Right
Nauseous <§ Y>> NAU
Dizzy <§ Y>> [D)VA
Lightheaded <8 Y LH
Cold Sweat <8 Y CS
Droopy Face <§ Y>> DF1
Droopy Mouth <8 Y DF1
Headache <8 Y PA
<Other> 200
60 <COMMENT: If <RISAVE M1DO
the person says “17> 1
any one of the <8 Y|
above, control <END>
goes to IS# M-1
for health situation
analysis.> |
<NO OTS>
200 <NRR>That’s <END>
great. That’s all for
now. Call out if
you suddenly don’t
feel well. Or just
push the
Emergency Button
if it is an
Emergency.
[0897] Tables 25 and 26 show exemplary IS definition table
for a physiological parameter IS. TABLE 25-continued
TARLE 25 RMD-IS 60 NVI-IS Action  <CALL IS#LOS-1/
- TU#800>
15# MPPL TMIEIS Action AL ISFLOS-1/ S-Time NULIS Action  <CALL IS#LOS-1/
T-InterruptionMax 180  URW-IS Action  <CALL IS#LOS-1/ TU#800>
TC#700>
TABLE 26

Decision Statement

RMD-IU

TU# Output Text String Condition Action IMP# (secs)
10 <NO OTS> PAHRLI=Y <C IS#CA-1>
PARRN1=Y <C IS#CA-1>
PAECN1=Y <C IS#CA-1>
P#BOL1=Y <C IS#CA-1>
<Other> 30
30 <NO OTS> <S “Y”> PP
40 <COMMENT: Control <END>

is sent to IS# M-1.> ||
<NO OTS>
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[0898] Tables 27 and 28 show exemplary IS definition table
for a sound parameter IS. TABLE 27-continued
TABLE 27 RMD-IS 60  NVI-IS Action <CALL IS#LOS-1/
- TU#R00>
Is# MS-1 TMT-IS Action TSQBEJS#LOS'“ S-Time NULIS Action <CALLIS#LOS-1/
TInterruptionMax 600 URW-IS Action  <CALLIS#LOS-1/ [U#800>
TCH#T00>
TABLE 28
Decision Statement RMD-IU
TU# Output Text String Condition Action UGy IMP# (secs)
100 <NO OTS> SHPAS1=Y 102
SHPASI><Y 110
102 Thave detected cries of  Yes <8>11123 PSVY
pain. No <S>11106 PSVY
Is there a problem?
106 <NRR> <END>
Ok, I was mistaken.
Carry on.
110 <NO OTS> SHPAS2=Y 112
SHPAS2><Y 120
111 Thave detected you Yes <8> 11123 PSVY
saying “ouch”. No <8>11 116 PSVY
Is there a problem?
112 <NRR> <END>
Ok, I was mistaken.
Carry on.
120 <NO OTS> SHFAS1=Y 121
SHEASI><Y 130
121 Thave detected a falling  Yes <8> 11123 FSVY
sound. No <8> 11122 FSVY
Did you just fall?
122 <NRR> <END>
Ok, I was mistaken.
Carry on.
123 <NO OTS> <§ €Y SMP
124 <COMMENT: Control <END>
is sent to IS# M-1 for
further probing.> |1
<NO OTS>
130 <NO OTS> SHEMK=Y 132
SHEMK><Y 140
132 T have detected you No 134 20
knocking the SHKS2=Y 138
Emergency code. If this  TMT 137
is not the case, verbally ~ <Other> 137
say, “No”. If you are
trying to communicate
with me by making
knocking sounds, knock
2 times.
134 <NRR> <END>
Sorry. Carry on.
137 <NRR> <S Y=l EMC
T didn’t hear 2 knocks <END>
from you. I am going to
calERD as a
precaution.
138 <NRR> <S =Yl EM4
OK, I am calling ERD <END>
to inform them that you
are in an Emergency
situation and that you
can’t speak.
140 <NO OTS> SHEMY=Y 142
SHEMY><Y <END>
142 T have detected you No 144 20
yelping the Emergency — S#YS2=Y 148
code. If this is not the T™T 147
case, verbally say, <QOther> 147

“No”. If you are trying
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TABLE 28-continued
Decision Statement RMD-IU
[U# Output Text String Condition Action U Grp IMP# (secs)
to communicate with
me by making yelping
sounds, yelp 2 times.
144 <NRR> <END>
Sorry. Carry on.
147 <NRR> <8 “Y> || EMC
I didn’t hear 2 yelps <END>
from you. I am going to
call ERDasa
precaution.
148 <NRR> <§ Y || EM4
OK, I am calling ERD <END>
to inform them that you
are in an Emergency
situation and that you
can’t speak.
[0899] Tables 29 and 30 show exemplary IS definition table
for a video parameter IS. TABLE 29-continued
TABLE 29 RMD-IS 60  NVI-IS Action <CALL IS#LOS-1/
- - TU#800>
5 ML IMEIS Action - =CALL ISALOS-1 S-Time NULIS Action  <CALL IS#LOS-1/
T-InterruptionMax 600  URW-IS Action <CALL IS#LOS-1/ 1U#800>
TC#700>
TABLE 30
Decision Statement RMD-IU
TU# Output Text String Condition Action UGy IMP# (secs)
100 <NO OTS> V#FAV=Y 102
VHFAV><Y 110
102 Thave detected you Yes <S>11118 FSVY
falling. No <S> 11 106 FSVY
Is this true?
106 <NRR> <END>
Ok, I was mistaken.
Carry on.
110 <NO OTS> V#TWV=Y 112
VHTWV><Y 120
112 T have detected you Yes <S> 11118 W1
stumbling while No <S> 11116 W1
walking. Is this true?
116 <NRR> <END>
Ok, I was mistaken.
Carry on.
118 <NO OTS> <S “Y"”> VMP
119 <COMMENT: Control <END>
is sent to IS# M-1 for
further probing.> |1
<NO OTS>
120 <NO OTS> V#EMW=Y 122
VHEMW><Y 130
122 Thave detected you No 124 20
waving your arm to V#AW1=Y 128
signal “Emergency” If T™T 127
this is not the case, <Other> 127

verbally say, “No”. If
you are trying to
communicate with me,
Wwave your arm again.



side of body—arm, leg, face?

[0902] If answer “Yes” verbally, go to c)
[0903] If answer “Yes” non-verbally (vocal sound, hit-
ting  sound,  waving), due to  trouble

speaking—emergency detected—Stroke

[0904] If answer “No”, go to b)
[0905] If answer “Not sure”, go to b)
[0906] If confused, do “Loss of Understanding” Test; if

fail—=emergency detected

[0907]

b) Perform the “Arm Drift Test”. Ask person to put
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TABLE 30-continued
Decision Statement RMD-IU
[U# Outpur Text String Condition Action U Grp IMP# (secs)
124 <NRR> <END>
Sorry. Carry on.
127 <NRR> <8 <Y || EMC
I didn’t see you wave <END>
your arm. I am going to
call ERDasa
precaution.
128 <NRR> <S“Y™> | EM4
OK, I am calling ERD <END>
to inform them that you
are in an Emergency
situation and that you
can’t speak.
130 <NO OTS> VH#EML=Y 132
VH#EML><Y  <END>
132 T have detected you No 134 20
lifting your leg to signal ~ V#LRI=Y 138
an Emergency. If thisis ~ TMT 137
not the case, verbally <Other> 137
say, “No”. If you are
trying to communicate
with me, lift your leg
again.
134 <NRR> <END>
Sorry. Carry on.
137 <NRR> <S“Y™> | EMC
Ididn’t see you lift your <END>
leg. T am going to call
ERD as a precaution.
138 <NRR> <§ <Y I EM4
OK, I am calling ERD <END>
to inform them that you
are in an Emergency
situation and that you
can’t speak.
[0900] An S-1 checklist checks if the client is experiencing [0911] If answer “No” or “Not sure” non-
the early warning signs of a stroke or an actual stoke. vetbally—semergency detected
[0901] a)Checkifhave sudden numbness/weakness on one [0912] c¢) Perform the “Droopy Face” Test. Ask the person

to go in front of a mirror and to smile. Ask him/her, “Do you
have a problem smiling?”” and “Does your face/mouth droop
on one side?”

both arms straight out, and to hold them there for as long as
they can. When one or both come down, ask if one arm came
down sooner than the other.

[0908] If answer “Yes” verbally, go to c)
[0909] If answer “Yes” non-verbally (vocal sound, hit-
ting  sound, waving), due to  trouble

speaking—emergency detected (ED)—Stroke
[0910] If answer “No” or “Not sure” verbally, activate
S-2

[0913] If answer is “Yes”—ED—Stroke
[0914] If answer is “No”, activate S-2
[0915] Tables 31 and 32 show IS Definitions for S-1.
TABLE 31
IS# $-1  TMTIS Action <CALL IS#LOS-1/
TU#600>
T-InterruptionMax 600 URW-IS Action <CALL IS#LOS-1/
TU#700>
RMD-IS 60 NVI-IS Action <CALL IS#LOS-1/
TU#800>
S-Time NULIS Action <CALL IS#LOS-1/

TU#800>
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RMD-
Decision Statement L8] Lo}
[U# Outpur Text String Condition  Action Grp IMP# (secs)
5 <NO OTS> <SAVE “Y”> DOS
10 <NRR> <GOTO IU#15> 1
John, you may be
experiencing the EWSs of a
health problem. I need to
ask you a few questions to
help evaluate the situation.
15 Do you have sudden Yes <SAVE> 1130 NU
numbness? No <SAVE> || 20 NU
20 Do you have sudden Yes <SAVE>[l40 WE
weakness? No <SAVE>I50 WE
30 Where is it located? Arm <SAVE>[35 NUL
Leg <SAVE>||35 NUL
Face <SAVE>|[35 NUL
Other 50 NUL
35 Isiton one side of the Yes 37
body? No <SAVE “Both” NIS
1150
Notsure ~ <SAVE NIS
“Unsure” 150
37 Rightor left side? Right <SAVE>[I500 NSI
Left <SAVE>[I500 NSI
40 Where is it located? Arm <SAVE>|l45 WEL
Leg <SAVE>|l45 WEL
TFace <SAVE>|l45 WEL
Other 50 WEL
45 Isiton one side of the Yes <SAVE>|l47 WIS
body? No <SAVE WwiS
“Both™>/150
Notsure ~ <SAVE W18
“Unsure”[150
47 Right or left side? Right <SAVE>[I500 WSI
Left <SAVE=>/I500 WSI
50 Iwould like you to do a Down 60
quick test, called the “Arm
Drift” Test. While standing,
please put both arms
straight out in front of you.
Now try to hold them there
for as long as you can. Say
“down” when both arms or
one arm comes down a few
inches.
60 Did one arm come down Yes <SAVE>|65 AD1
faster than the other? No <SAVE >|1560 AD1
65 Right or left arm? Right <SAVE>[|500 AD2
Left <SAVE>[[500 AD2

500 Twantyou to carry out the Ready 510
“Smile” Test. Please go in
front of a large mirror. Say
“ready” when you are there.

510 Now I'want you to look Yes <SAVE>[|550 ST1
closely at your face and try No <SAVE>[|520 ST1
to make a big smile. Do you
have trouble making a
smile?

520 Does your face or mouth Yes 525
look like it’s drooping? No <SAVE>[|560 ST2

525 Does it droop on one side? Yes 530

No 560
530 Right or left side? Right <SAVE>[I550 ST3
Left <SAVE>|I550 ST3
550 <COMMENT Stroke <END>

Emergency Detection will
be activated. Another IS
will start communicating
with the person.> ||

<NO OTS>
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TABLE 32-continued
RMD-
Decision Statement L8] Lo}
[U# Outpur Text String Condition  Action Grp IMP# (secs)
560 <NRR> <WAIT-600s
That’s all for now. I will IS#S-2> 1
check in with youin § <RETURN>
minutes.
I suggest that you sit down
for a few minutes.
If at any time you feel that
the situation is an
emergency, press the button
on the EB device, or call
out to me for help.
[0916] S-2is a follow up IS that can be carried out shortly
after S-1 has finished its analysis and has not found evidence TABLE 33-continued
of a Stroke. The purpose of S-2 is to ensure that the client did
npt develop signs of stroke after S-1 finished 1Fs analys1s. S-2 TIntermptionMax 180 URW-IS Action <CALL ISALOS-1/
either performs the same procedure as S-1, or it may just do a S —
quick check. )
.. - /T- i < _
[0917] Tables 33 and 34 show IS Definitions for S-2. RMD-I 60 NVLIS Action CALLIS#L.OS-1
TU#800>
TABLE 33 S-Time NUI-IS Action <CALL IS#LOS-1/
THR00>
IS# S-2 TMTIS Action <CALL IS#LOS-1/ 1800
ICHE00>
TABLE 34
Decision Statement e} RMD-IU
TU# Output Text String Condition  Action Grp  IMP# (secs)
5 <NOOTS> <SAVE “Y"> DOS
10 <NRR> <GOTO [U#15> 1
John, I'm back to see how
you are doing. I have a few
questions for you.
15 Do you have sudden Yes <SAVE> ] 30 NU
numbness? No <SAVE> || 20 NU
20 Do you have sudden Yes <SAVE>[l40 WE —
weakness? No <SAVE>I50 WE
30 Where is it located? Arm <SAVE>[35 NUL
Leg <SAVE>[35 NUL
Face <SAVE>[35 NUL
Other 50 NUL
35 Isitonone side of the Yes 37
body? No <SAVE “Both” N1S
1150
Notsure  <SAVE N1S
“Unsure”[150
37 Rightor left side? Right <SAVE>[|500 NSI
Left <SAVE>|I500 NSI
40 Where is it located? Arm <SAVE>||45 WEL
Leg <SAVE>|l45 WEL
Face <SAVE>||45 WEL
Other 50 WEL
45 Is it on one side of the Yes <SAVE>|l47 WIS
body? No <SAVE WIS
“Both™>150
Notsure  <SAVE WIS
“Unsure”|150
47 Rightor left side? Right <SAVE>[I500 WSI
Left <SAVE>|I500 WSI

50 Iwould like you to do a Down 60
quick test, called the “Arm
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Decision Statement U

[U# Output Text String Condition  Action Grp

RMD-IU

IMP# (secs)

Drift” Test. While

standing, please put both
arms straight out in front of
you. Now try to hold them
there for as long as you
can. Say “down” when
both arms or one arm
comes down a few inches.

60 Did one arm come down Yes <SAVE>[l65 AD1
faster than the other? No <SAVE >(I560 AD1

65 Right or left arm? Right <SAVE>/I500 AD2
Left <SAVE>[I500 AD2

500 Iwantyou to carry outthe  Ready 510
“Smile” Test. Please go in
front of a large mirror. Say
“ready” when you are
there.

510 Now I'want you to look Yes <SAVE>[I550 ST1
closely at your face and try  No <SAVE>[I520 ST1
to make a big smile. Do
you have trouble making a
smile?

520 Does your face or mouth Yes 525
look like it’s drooping? No <SAVE>(I560 ST2

525 Does it droop on one side?  Yes 530

No 560
530 Right or left side? Right <SAVE>/I550 ST3
Left <SAVE>[I550 ST3

550 <COMMENT Stroke <END>
Emergency Detaction will
be activated. Another IS
will start communicating
with the person.>||
<NO OTS>

560 <NRR> <END>
That’s all for now.

If at any time you feel that
the situation is an
emetgency, press the
button on the EB device, or
call out to me for help.
[0918] S-3 is a probing IS that is carried out when it has

been detected that the client cannot speak, but can hear, and
can communicate non-verbally (knocking on something, or
making vocal sounds, or waving an arm, or lifting a leg). This

Probing IS is also executed when it has been detected that the
client has trouble speaking. Tables 35 and 36 show IS Defi-
nitions for S-2.
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TABLE 35
IS# S-3 TMT-IS Action
T-InterruptionMax 600 URW-IS Action
RMD-IS 60 NVI-IS Action
S-Time NUI-IS Action
TABLE 36

Decision Statement

RMD-
U U

IU# Output Text String Condition Action Grp IMP# (secs)
5 <NOOTS> <SAVE “Y™> DOS
7 <NRR> 15

I am going to ask you a

few questions. Please

knock or yelp once for

“Yes’, and knock or

yelp twice for “No’. If

at any time, you feel

that it is an Emergency,
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TABLE 36-continued
RMD-
Decision Statement el U
[U# Outpur Text String Condition Action Grp IMP# (secs)
knock or yelp twice,
pause, then knock or
yelp twice again.>
15 Do you have sudden (KS1=Y)OR <S“Y™> |30 NU
numbness? (YS1=Y)
(KS2=Y) OR <S“N™> 1] 20 NU
(Y$2=Y)
20 Do you have sudden (KS1=Y)OR <S8 “Y>[140 WE
weakness? (YS1=Y) WE
(KS2=Y) OR <8 “N™>|I50
(Y$2=Y)
30 Located in the Arm? (KS1=Y)OR <8 “Arm™> NUL
(vsl=y) 31
(KS2=Y) OR
(Y$2=Y)
31 Located in the Leg? (KS1=Y)OR <8 “Leg”™> NUL
(Ysl=y) 32
(KS2=Y) OR
(YS2=Y)
32 Located in the Face? (KS1=Y) OR <8 “Face”™> NUL
(YS1=Y) S0
(KS2=Y) OR
(Y$2=Y)
35 Isiton one side of the (KS1=Y) OR <S8 “Y”>||500 NI1S
body? (YS1=Y)
(KS2=Y) OR <8 “Both” N1S
(YS2=Y) 1150
37 Located in the Arm? (KS1=Y)OR <8 “Arm™> WEL
(Ysl=y) 31
(KS2=Y) OR
(Y$2=Y)
38 Located in the Leg? (KS1=Y)OR <8 “Leg™> WEL
(Ysl=y) 3
(KS2=Y) OR
(Y$2=Y)
39 Located in the Face? (KS1=Y) OR <8 “Face”™> WEL
(YS1=Y) 50
(KS2=Y) OR
(Y$2=Y)
45 Is it on one side of the (KS1=Y) OR <8 “Y”>[1500 WIS
body? (YS1=Y)
(KS2=Y) OR <S8 “Both™> WIS
(YS2=Y) 1150
50 Iwould likeyoutodoa (KS1=Y)OR 60
quick test, called the (Ys1=Y)
“Arm Drift” Test.
While standing, please
put both arms straight
out in front of you.
Now try to hold them
there for as long as you
can. Do a “Yes” when
both arms or one arm
comes down a few
inches.
60 Did one arm come (KS1=Y) OR <S“Y>[I500 ADL
down faster than the (YS1=Y)
other? (KS2=Y) OR <S “N">I560 AD1
(YS2=Y)
500 I wantyou to carry out (KS1=Y)OR 510
the “Smile” Test. Please  (YS1=Y)
go in front of a large
mirror. Do a “Yes’
when you are ready.
510 Now Iwantyou to look  (KS1=Y)OR <8 “Y™>(I550 ST1
closely atyour face and ~ (YS1=Y)
try to make a big smile.  (KS2=Y) OR <8 “N”>/|520 ST1
Do you have trouble (YS2=Y)

making a smile?

Nov. 11, 2010
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TABLE 36-continued
RMD-
Decision Statement iy ie)
[U# Outpur Text String Condition Action Grp IMP# (secs)
520 Does your face or (KS1=Y)OR <S8 “Y>||525 ST2
mouth look like it’s (YS1=Y)
drooping? (KS2=Y)OR <8 “N">|1560 ST2
(YS2=Y)
525 Does it droop on one (KS1=Y)OR <S8 “Y>|550 F18
side? (YS1=Y)
(KS2=Y)OR <8 “N">|1560 F1S
(YS2=Y)
550 <COMMENT Stroke <END>
Emergency Detection
will be activated.
Another IS will start
communicating with the
person.>||
<NO OTS>
560 <NO OTS> <RETURN>

[0919] HA-1 is a heart attack check IS that is activated by
M-1, after M-1 has analyzed the information it received, plus
the information it gathered, and concluded that the situation
could be a possible heart attack. The HA-1 can be initiated by
alow or high heart rate. The purpose of HA-1 is to check if the
client is showing the early warning signs of a heart attack, or
is experiencing a heart attack. It does this by carrying out
verbal interaction with the client. It asks the client a few key
questions that are associated with heart attack. If HA-1 iden-
tified heart attack symptoms in the client, but the symptoms
have not lasted for atleast 5 minutes, then it activates HA-1-2
to start up later, such as 4 minutes later. HA-1 then ends. If
HA-1 does not identify heart attack-based SHE, it then acti-
vates HA-2 to start up later, such as 10 minutes later, as a
follow-up. HA-1 then ends.

[0924]
[0925]

b) Has it lasted for more than 5 minutes.

If Yes—~ED—Heart Attack

[0926] If No, activate HA-1-2 to start in 4 minutes
[0927] c¢)Checkifhave discomfort in the center ofthe chest
that has been there steady, or that started, went away, and then
came back—pressure, fullness, squeezing,.

[0928] If No, activate HA-2 to start in 10 minutes.
[0929] IfYes, gotod)
[0930] d) Has it lasted for more than 5 minutes.
[0931] IfYes—ED—Heart Attack
[0932] If No, activate HA-1-2 to start in 4 minutes
[0933] Tables 37 and 38 show IS Definitions for HA-1.
TABLE 37
IS# HA-1 TMT-IS Action <CALL IS#LOS-1/

[0920] The heart attack HA-1 IS can include the following . . TU#600>
: : T-InterruptionMax 600  URW-IS Action <CALL IS#LOS-1/
1nquiry. U#700>
[0921] a) Check if have pain in the center of the chest that RMD-IS 60 NVI-IS Action <CALL IS#LOS-1/
has been there steady, or that started, went away, and then TU#800>
came back. S-Time NUI-IS Action <CALL IS#LOS-1/
TU#800>
[0922] IfNo,gotoc)
[0923] IfYes, gotob)
TABLE 38
Decision Statement U RMD-IU
TU# Output Text String Condition Action Grp IMP#  (secs)
5 <NOOTS> <SAVE “Y"> DOHA
10 <NRR> <GOTO IU#20>
John, you may be
experiencing the EWSs of
a health problem. I need
to ask you a few questions
to help evaluate the
situation.
20 First question: Do you Yes <SAVE>l40 PCH
have pain in the chest? No <SAVE>I30 PCH
30 Do you have discomfort Yes <SAVE>(]100 DCH
in the chest? No <SAVE>11200 DCH
40 Is the pain coming from Yes <SAVE>l45 PCC
the center of the chest? No <SAVE>(]200 PCC
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TABLE 38-continued
Decision Statement ie) RMD-IU
[U# Output Text String Condition  Action Grp  IMP#  (secs)
45 Has the pain been fairly Steady <SAVE>[I50 PS
steady or did it come and ~ Not steady <SAVE>[|50 PS
go?
50 Has it lasted for morethan ~ VYes <SAVE>[I550 PGS
5 minutes? No <SAVE>[|160 PGS
100 Is the discomfort coming ~ Yes <SAVE>[[120 Dce
from the center of the No <SAVE>[200 DCC
chest?
120 What kind of discomfort Pressure  <SAVE>(1140 DT
Is it?: pressure, squeezing,  Squeezing <SAVE>([140 DT
or fullness? Fullness ~ <SAVE>[I140 DT
<Other> 140
140 Has the discomfort been Steady <SAVE>[[150 DS
fairly steady or did it Not steady <SAVE>[[150 DS
come and go?
150 Has it lasted for morethan ~ Yes <SAVE>[I550 DGS
5 minutes? No <SAVE>[|160 DGS
160 Iwill check back with you <R3SAVE “1"7>
1n 4 minutes. [ <WAIT-240s
If at any time you feel that IS#HA-1-2> ||
the situation is an <RETURN>
emergency, press the EB,
or call out to me for help.
200 Twill check back with you <WAIT-600s
in 10 minutes. IS#HA-2> ||
If at any time you feel that <RETURN>
the situation is an
emergency, press the EB,
or call out to me for help.
550 <COMMENT Heart <END>
Attack Emergency
Detection will be
activated.
Another IS will start
communicating with the
person.>||
<NO OTS>
[0934] HA-1-2 is started up by HA-1 (or HA-2), when
required. IfHA-1 (or HA-2) identified heart attack symptoms
in the client, but the symptoms have not lasted for at least 5
minutes, then it activates HA-1-2 to start up later, such as 4 5
minutes later. The purpose of HA-1-2 is to check if the client’s TIntermptionMax
heart attack-related symptoms are still there. If they are, it
identifies a heart attack related SHE. If the symptoms are no ~ RMD-IS
longer there, and HA-1-2 was activated by HA-1, it then STime

TABLE 39

Nov. 11, 2010

activates HA-2 to start up 10 minutes later, as a follow-up.
HA-1-2 then ends.

[0935]

HA-1-2 TMT-IS Action
600  URW-IS Action
60  NVI-IS Action

NUI-IS Action

<CALL IS#LOS-1/
TU#600>
<CALL IS#LOS-1/
TU#700>
<CALL IS#LOS-1/
TU#800>
<CALL IS#LOS-1/
TU#800>

Tables 39 and 40 show IS Definitions for HA-1-2.

TABLE 40
Decision Statement RMD-IU
IU# Output Text String ~ Condition Action UGy IMP#  (secs)
5 <NOOTS> <SAVE “Y”> DOHA

10 <NRR> 20

All right, John, I’'m

back to check how

you are doing.
20 Do you have the Yes <SAVE> (] 22 PCC

pain in the center No <SAVE> |1 25 PCC

of your chest?
22 <NO OTS> <8 “Y”> [ 550 PG5
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TABLE 40-continued
Decision Statement RMD-IU
[U# Output Text String ~ Condition  Action UGp IMP#  (secs)
25 Do you have Yes <SAVE> (127 Dce
discomfort in the No <SAVE> |30 DCC
center of your
chest?
27 <NO OTS> <8 “¥”> || 550 DG5
30 <COMMENTIf  REG3=1 40
came from HA-1, REG3=2 260
go to HA-2; if
came from HA-2,
End.> ||
<NO OTS>
40 <NRR> <WAIT-600s
I will check in on IS#HA-2>
you in 10 minutes. <END>
260 <NRR> <END>
T am finished
checking in with
you at this time.
If at any time you
do not feel well,
Just call out for
help. If it is very
severe, push the
Emergency Button.
550 <COMMENT Heart <END>
Attack Emergency
Detection will be
activated.
Another IS will start
communicating with
the person.>||
<NO OTS>
[0936] HA-2 is a follow up IS carried out shortly after [0945] If No, activate HA-2 to start in 10 minutes.
H}fa—l, or HfAI}I -i’élisttﬁn]i:hfﬁ its analysisf 211;12 h;s Iim found [0946] IfYes, go to d)
evidence of a He. ack. The purpose o -2 is to ensure . .
. . . ?
that the client did not develop signs of a heart attack after [0947]  d) Has it lasted for more than 5 minutes?
HA-1 (HA-1-2) finished its analysis. [IA-2 either performs [0948] IfYes—ED—Heart Attack
the same proceduress HAl-ll ,for it m?y ﬁu? ﬁo aquick check. [0949]  If No, activate HA-1-2 to start in 4 minutes
[0937] HA-2 can be in the form of the following query. - .
[0938] a) Check if client has pain in the center of the chest [0950]  Tables 41 and 42 show IS Definitions for HA-2.
that has been there steady, or that started, went away, and then TABLE 41
came back (since the last check 10 minutes ago).
[0939]  If No, go to ¢) Is# HA-2 TMTISActon  <CALLISHLOS-1/
[0940] TIfYes, gotob) TU#600>
[0941] b) Has it lasted for more than 5 minutes? T-IntermptionMax 600 URW-IS Action <CALL IS#LOS-1/
[0942] IfYes—ED—Heart Attack ) , o> )
[0943] IfNo, activate HA-1-2 to start in 4 minutes RMD-IS 60 NVLIS Action IS@%EJS#LOS'I
[0944] c) Checkifhave discomfort in the center of the chest S-Time NULIS Action <CALL ISFLOS-1/
that has been there steady, or that started, went away, and then TU#R00>
came back—pressure, fullness, squeezing (since the last
check 10 minutes ago).
TABLE 42
Output Text Decision Statement RMD-IU
IU# String Condition Action [UGrp IMP#  (secs)
5 <NOOTS> <SAVE “Y”> DOHA
10 <NRR> 20

All right, John,
I’m back to
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IU#

Outpur Text

String

Decision Statement

Condition  Action UGrp IMP#

RMD-IU

(secs)

20

30

40

50

100

120

140

150

160

260

550

check how you
are doing.

Do you have
pain your chest,
now, or since the
last time I talked
to you?

Do you have
discomfort in
your chest, now,
or since the last
time I talked to
you?

Is the pain
coming from the
center of the
chest?

5 Has the pain

been fairly
steady or did it
come and go?
Has it lasted for
mote than 5
minutes?

Is the discomfort
coming from the
center of the
chest?

What kind of
discomfort is it?:
pressure,
squeezing, ot
fullness?

Has the
discomfort been
fairly steady or
did it come and
go?

Has it lasted for
mote than 5
minutes?

I will check back
with you in 4
minutes.

If at any time
you feel that the
situation is an
emergency,
press the EB, or
call out to me
for help.
<NRR>

That’s all for
now. I cannot
detect any
sudden, new
health problems
at this time.

If at any time
you feel that the
situation is an
emergency,
press the EB, or
call out to me
for help.
<COMMENT
Heart Attack
Emergency
Detection will
be activated.
Another IS will
start

Yes <SAVE>l40 PCH
No <SAVE>[30 PCH

Yes <SAVE>(100 DCH
No <SAVE>l60 DCH

Yes <SAVE>l45 PCC
No <SAVE>|260 PCC

Steady <SAVE>|50 PS
Not steady <SAVE>|[50 PS

Yes <SAVE>[|550 PGS
No <SAVE>[160 PGS

Yes <SAVE>[120 DCC
No <SAVE>[|260 DCC

Pressure  <SAVE>[140 DT
Squeezing <SAVE>[1140 DT
Fullness ~ <SAVE>[|140 DT

Steady <SAVE>[[150 DS
Not steady <SAVE>|[150 DS

Yes <SAVE>[|550 DGS
No <SAVE>[160 DGS

<R3SAVE “2">
[ <WAIT-240s

IS#HA-1-2> ||
<END>

<END>

<END>
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TABLE 42-continued
Output Text Decision Statement RMD-IU
[U# String Condition  Action UGp IMP#  (secs)
communicating
with the
person.>||
<NO OTS>
[0951] A CA-11Sis an IS activated by M-1, after M-1 has [0959] If no equipment problems found, or not sure, go
analyzed the information it received, plus the information it to ¢) )
gathered, and concluded that the situation could be the pos- [0%60] If equipment problems found, try to get person to
sible early stages of cardiac arrest. The purpose of this CA-1 X .
is to check if the client is showing the early warning signs of {gggﬂ g gizg’ gg Stégrp}?gr Io)Ie)’s %f\)vtao C])En d
a cardiac arrest. It does this by carrying out verbal interaction ey b E¢ Y:
; . . . . [0963] If can’t fix—=ED—Equip
with the ghent ar}d asking the cher}t a f.ew key questions that [0964] If taking too long,—>ED— Equip
are associated Wlth.the egrly warning signs qf cardiac arrest. [0965] c) Activate CA-2 to start up in 5 minutes.
If CA-1 does not identify early stage cardiac arrest-based  [0966] ~Tables 43 and 44 show IS Definitions for CA-1.
SHE, it then activates CA-2 to start up 10 minutes later, as a
follow-up. CA-1 then ends. TABLE 43
0952] The CA-1 query follows.
[0953] Ask 4 ;y he/she feel IS# CA-1 TMT-IS Action <CALL IS#LOS-1/
[ ] a) Ask person how he/she feels. [U#600>
[0954] If Bad—ED T-InterruptionMax 300 URW-IS Action <CALL IS#LOS-1/
= TU#700>
[0955]  If No Verbal Response—ED RMD-TS 60 NVLIS Action <CALLIS#LOS-1/
[0956] If Lack of Understanding—ED TU#800>
: S-Time NUL-IS Action <CALLIS#LOS-1/
[0957] IfOK, gotob) ‘ ‘ ‘ UH800>
[0958] b) Ask person to quickly check equipment (simple
things like checking for a loose connection).
TABLE 44
RMD-
Decision Statement 18] U
U # Output Text String Condition Action Grp IMP# (secs)
5 <NO OTS> <8 “Y”> DOCA
10 <NAME> Good <SAVE> [l 100 OK1
<N>,Ineed to doaquick Bad <SAVE> [1400 OK1
health check on you. In Between <SAVE> [l 100 OK1
Question: How do you
feel - Good, Bad, In
between?
100 Could you do a quick Done 140 180
check of the connections Help 110
on your on-person T™T 135
monitoring devices. Call
out “Done” when you are
finished. Yell out “Help”
if you suddenly don’t feel
well.
110 <NRR> <SAVE EMCS
John, T will call for help “Yes”>|IEND [Client
right now. asking for
Help]
135 <NRR> <SAVE EQPL
You seem to be having “Yes”>|IEND [Possible
difficulties with the problem
equipment. I will call the with
Control Center and get equipment]
them to help you with the
situation.
140 <COMMENT: If “Yes” Yes AND <SAVE EQG
and HR or BP or BOS is ((HRL1=Y) “Yes™>
poor, this is still OR 1142

considered an

(BPL1=Y)
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TABLE 44-continued
RMD-
Decision Statement U
[U# Outpur Text String Condition Action IMP# (secs)
Emergency. If “Yes” and OR
PPs are OK, then check (BOL1=Y)) <SAVE EQG
back in 5 minutes.> || Yes AND “Yes”>||
Does everything look ((HRL1=N) 145
OK? AND
(BPLI=N)
AND
(BOL1=N)  <SAVE> || 300 EQG
No
142 <NRR> <S EQE
Your physiological “Y>||<END>
parameters are still poor.
T am making an
Emergency call.
145 <NRR> <WAIT-300s
That’s it for now. I will IS#HCA-2>1|
check back in 5 minutes. <RETURN>
300 <NRR> <SAVE EQP1
Iwill call the Control “Yes”>|[END [Possible
Center and get them to problem
help with the situation with
equipment]
400 <COMMENT Cardiac <S EMCS
Arrest (EWS) Emergency “Y”>||<END>
Detection will be
activated. Another IS will
start communicating with
the person.>||
<NO OTS>
[0967] CA-2 is carried out shortly after CA-1 has finished [0975] Tables 45 and 46 show IS Definitions for CA-2.
its analysis and has not found evidence of early stages of
cardiac arrest. The purpose of CA-2 s to ensure that the client TABLE 45
did not develop signs of a early stage cardiac arrest after CA-1
finished its analysis. CA-2 either performs the same proce-  I8% CA-2 TMT-IS Action <CALLIS#LOS-1/
dure as CA-1, or it may just do a quick check. . M 00 URWIS Act IL(;TEE?S#LOS y
v 3 A < _
[0968] The CA-2 IS follows. fermptionMax 3 ction B
[0969] a) Ask person how he/she feels. RMD-IS 60 NVLISAction  <CALLISALOS-1/
[0970] If Bad—ED UHR00>
[0971]  If No Verbal Response—~ED S-Time NULIS Action ~ <CALLIS#LOS-1/
[0972] If Lack of Understanding—ED TUH800>
[0973] If OK (and poor PP gone), End
[0974] If OK (and still poor PP)—=ED—Caution

TABLE 46
RMD-
Decision Statement ie) jLsj
IU# Output Text String Condition Action Grp  IMP# (secs)
5 <NOOTS> <§ “Y”> DOCA

10 <NAME> Good <SAVE> [1100 OK1
<N>,I'm back for a quick  Bad <SAVE> (1160 OK1
health check on you. In Between <SAVE> |1 100 OK1

How do you feel - Good,

Bad, In between?
100 <COMMENT: If Client is
“Good” but a PP is not

good, do an Emergency-

((HRL1=Y) OR
(BPL1=Y) OR
(BOL1=Y))
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TABLE 46-continued
RMD-
Decision Statement U U
[U# Outpur Text String Condition Action Grp IMP# (secs)
Caution.. If everything ((HRL1=N) 140
good, End.> || AND
<NO OTS> (BPL1=N)
AND
(BOL1=N)
120 <NRR> <SAVE EMC
To be on the safe side, “Yes™>|| [Emergency -
I’'m going to Call the <END> Caution]
ERD with a Caution
Code. They will give you
a call shortly to see how
you are doing.
140 <NRR> <END>
That’s all for now.
160 <COMMENT Cardiac <S
Arrest (EWS) Detection “Y7>[|<END>
will be activated. Another
IS will start
communicating with the
person.>||
<NO OTS>
[0976] An F-11S is activated by M-1, after M-1 has ana- [1001] Emergency—ED
lyzed the information it received, .plus the information it [1002] Not good—FED
gathered, and concluded that the client has fallen. The pur- 10031 N EDCauti
pose of F-1 is to check if the client is in an SHE. If the client [ 1 Not sure—ED—Caution
can’t get up, or is unconscious, or is in some other bad con- —>Check for S/HA/CA
fgﬁm}l’? F'lf ilIlliEatefl grllrl ]Sm'er%fmcy status. &F; does not —Activate F-2 to start up in 10 minutes.
1dentity a tall-base , 1t then activates FA-2 to start up .
later, such as 10 minutes later, as a follow-up. F-1 then ends. [1004]  OK—ED—Caution
[0977] F-1 handles all fall related trigger conditions. This —>Check for S'THA/CA
includes: —Activate F-2 to start up in 10 minutes.
{gg;g} Efa(lil D‘EECti'OH IZ[onitor Sifgﬁal [1005] No
1deo Monitor detects a fa.
[0980] Sound Monitor detects the possible sound of a fall [1006] - Let me knaw when you are up.
[0981] Client says that he/she has fallen [1007] How are you?
[0982] An F-1 IS can include the following questions. [1008] Emergency—ED
[0983] Did you just fall? [1009] Bad—ED
?
[0984] * How are you! [1010] Not sure—=ED—Caution
[0985] Emergency—ED
[0987] Not sure —>Activate F-2 to start up in 10 minutes.
[0988] OK [1011] OK—-ED—Caution
[0989] Can you get up? —Check for S/HA/CA
[0990] Yes eek ot , ,
[0991] Let me know when you are up. — Activate F-2 to start up in 10 minutes.
[0992] How are you? [1012] Ifcan’t get up—ED
[0993] Emergency—ED [1013] Tables 47 and 48 show IS Definitions for F-1.
[0994] Bad—ED
[0995] Not sure—=ED—Caution TABLE 47
—Check for S'HA/CA :
— Activate F-2 to start up in 10 minutes. 15% FA-L TMTIS Action ;SQ%EJS#LOS'U
[0996] OK—ED—Caution T-IntermptionMax 300 URW-IS Action <CALL IS#LOS-1/
—+Check for S'/HA/CA TU#700>
—Activate F-2 to start up in 10 minutes. RMD-IS 60 NVL-IS Action <CALLIS#LOS-1/
TU#800>
[0997] No—ED S-Time NUIL-IS Action <CALLIS#LOS-1/
[0998] Are you up? TUH800>
[0999] Yes

[1000] How do you feel?
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TABLE 48
RMD-
Decision Statement U ie)
[U# Outpur Text String Condition Action Grp IMP#  (secs)
100 Do you think that you can get  Yes <8 N> 11120 FCcu
up? No 110 FCcu
Not sure <S “NS”> |1 120 FCU
110 OK, I'will call for help for <8 *Y”> || <END> FCcu
you.
120 Try and get up, but don’t hurt  Up 130 120
yourself. If you have any Can’t GetUp 200
pain or other problems, just T™T 300
stay down, and say, “T can’t
getup.” And if you try and
can’t get up, just say so. If
you get up, say “Up”.
130 That’s good that you’re up. OK 140
How do you feel - OK ornot  Not OK 150
0oK?
140 <NRR> <WAIT-1800s
Good. IS#HFA-2> ||
Why don't you sit down fora <END>
few minutes and rest. I will
check in with you shortly.
150 <NRR> <8 “Y”> || <END> EMCS
OK, I am calling for help
right now.
200 <NRR> <8 “Y”> || <END> FCU
Ok, I will call for Emergency
help. Just stay where you are
and try to be as comfortable
as possible.
300 <NRR> <8 “Y"> || <END> FCU
You seem to be having
difficulty getting up. I will
call for Emergency help. Just
stay where you are and try to
be as comfortable as possible.
[1014] F-2is a follow-up IS that is carried out shortly after [1023] Tables 49 and 50 show IS Definitions for F-2.
-1 has finished its analysis and has concluded that the situ-
F-1 has finished it; ly dhi luded that the situ
ation is not an fall-based emergency, at that moment. The TABLE 49
purpose of F-2 is to ensure that the client’s condition has not
gotten worse since F-1 finished. F-2 either performs the same 8% FA-2 TMT-IS Action <CALL IS#LOS-1/
procedure as F-1, or it may just do a quick check. TU#600>
[1015] F-2 can include the following questions. T-InterruptionMax 300 URW-IS Action <CALL IS#LOS-1/
[1016] How do you feel? TU#700>
[1017] Emergency—ED RMD-IS 60 NVI-IS Action <CALL IS¥LOS-1/
[1018] Bad—ED TU#800>
[1019] Not sure—Check for STHA/CA S-Time NUI-IS Action <CALL IS#LOS-1/
[1020] —=Activate F-2 to start up in 30 minutes. TU#800>
[1021] OK->Check for SSHA/CA
[1022] —=Activate F-2 to start up in 30 minutes.
TABLE 50
RMD-
Decision Statement U jLsj
TU# Output Text String Condition  Action Grp IMP# (secs)
10 How are you feeling now, OK <§“Y”> 1120 OK1
after your fall - Ok or not Not Good <8 “N> || 30 OK1
good?
20 <NRR> <END>

That’s good to hear. Carry
on. If any problems develop,
just call out or press the
Emergency Button.
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TABLE 50-continued
Decision Statement U
[U# Outpur Text String Condition  Action Grp
30 <NRR> <8 <Y ||
I will make an Emergency <END>

call right now.

EM1

[1024] A LOS-1 IS checks for several SHEs, including
unconsciousness, loss of understanding, loss of responsive-
ness and no verbal response. LOS-1 is triggered by any of the

period of time, LOS-1 checks for unconsciousness or loss of
responsiveness. If trigger condition b) occurs three times,
LOS-1 checks for loss of understanding.

ISs above. The Trigger Conditions (TC) include [1029] Tables 51 and 52 show IS Definitions for LOS-1.
[1025] a) Client takes too long to reply to a question [TMT
Code] TABLE 51
[1026] b) Client gives inappropriate words to a query [NVI S# LOS-1 TMT-IS Action
Code and NUI Code] T-InterruptionMax URW-IS Action
. . . . RMD-IS 60 NVI-IS Action
[1027] c) Client is having trouble speaking [URW Code] STime NULIS Action
[1028] LOS-1 counts the number of times a trigger condi-
tion occurs. If trigger condition a) occurs three times in a short
TABLE 52
RMD-
Decision Statement U U
TU# Output Text String Condition ~ Action Grp  IMP# (secs)
<COMMENT Routine for
“No Verbal Response” -
[For handling TMT
Code]>
600 <NOOTS> C6=0 C6=C6+111610
Co=1 Co=C6+111630
Co=2 Co=C6+111650
610 <NRR> <RETURN
John, I asked you a -REPEAT>
question over a minute
ago, and you still haven’t
answered me. I will repeat
the question.
630 <GET VALID INPUTS> <RETURN
John, I have asked you a -REPEAT>
question twice and you
still have not answered
me. Please reply with one
of the following: <>.
650 <NOOTS> <8 “No”>|| 660 RV
660 Maybe you hear me but YS2=Y 680 20
cannot speak. ['m going Ks2=Y 680
to check it. AW2=Y 680
If you hear me, please do LR2=Y 680
one of the following: T™T 670
Yelp twice, or knock
twice, or wave twice, or
lift your leg up twice.
670 One more time: If you YS2=Y 680 20
hear me, please do one of ~ KS2=Y 680
the following: Yelp twice, ~ AW2=Y 680
or knock twice, or wave LR2=Y 680
twice, or lift your leg up T™T 690
twice.
680 <COMMENT: Client 682

cannot speak but can nen-
verbally communicate.> ||
<NRR>

Thanks, I see that you can
hear me but can’t talk. I
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TABLE 52-continued

69

IU#

Output Text String

Decision Statement

RMD-
18] jLo)

Condition  Action

Grp IMP# (secs)

684

690

692

694

696

700

710

730

750

want to do a quick health
check on you.

2 <COMMENT” Do a

Stroke check on the client -
enable the client to
communicate non-
verbally.

<NO OTS>
<COMMENT: Client
does not show signs of
Stroke, but client cannot
speak. Make Emergency
call.> |

John, I am going to call
ERD so that they can
check in on you. || <NO
OTS>

<NO OTS>

<COMMENT Puta “Y”
into the IMP:
{Unconscious}. This will
Initiate an Emergency
Call.

<COMMENT Put an “Y”
into the IMP: {Loss of
Responsiveness}. This
will initiate an Emergency
Call.

<COMMENT Put an “Y”
into the IMP: {Loss of
Responsiverness,
movement status
unknown}. This will
Initiate an Emergency
Call.

<COMMENT Routine
that is carried out when
the person is having
trouble speaking -

[For handling URW
Code]>

YS2=Y
KS2=Y
AW2=Y
LR2=Y

MO=No
MO=Yes
MO=Unk

<NO OTS>

<NRR>

John, I didn’t understand
some of the words that
you just spoke. Please
speak clearly. I will repeat
the question.

<GET VALID INPUTS>
John, T still did not
understand some of the
words you just spoke.
Please reply with one of
the following: <>.
<NRR>

John, you seem to be
having problems
speaking. I wantto do a
quick health check on
you. Please respond to
each question with one of
the following: Yelp twice,
or knock twice, or wave
twice, or lift your leg up
twice.

<CALL IS#S-3>

<8 “Y*>||<END>
<8 “Y*>||<END>
<8 “Y*>||<END>
<8 “Y*>||<END>

692
694
696
<8 Y| |<E>

<8 “Y">(|<B>

<8 “Y">(|<B>

C7=C7+11I710
C7=C7+111730
C7=C7+111750
<RETURN-
REPEAT>

<RETURN-
REPEAT>

752

RVS

RKS

RAW

RLR

UNC

LRM

LRU
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TABLE 52-continued

70

U#

Decision Statement

RMD-
U o)

Output Text String Condition

Action

Grp IMP# (secs)

754

800

810

830

850

860

870

871

880

2 <COMMENT” Do a

Stroke check on the client -
enable the client to
communicate non-
verbally.

<NO OTS>
<COMMENT: Client
does not show signs of
Stroke, but client has
trouble speaking. Make
Emergency call.> ||
John, T am going to call
ERD so that they can
check in on you. || <NO
OTS>

<COMMENT Routine
that is carried out when
the person seems to be
confused/Has lost the
ability to understand -
[For handling NVI Cede
and NUI Code]>

<NO OTS> C8=0
C8=1
C8=2

<NRR>

John, you didn’t answer

my question properly. I

will repeat the question.

<GET VALID INPUTS>

John, you still aren’t

answering my question

propetly. Please reply

with one of the following:

<>,

<NRR>

Iwant to give you a quick

memory test.

5 What day of the week is NI={Day

1t? of Week)
NI<>(Day
of Week)

<COMMENT: This will

Initiate a Loss of

Understanding

Emergency.> ||

<NRR>

John, you seem to be

having problems

understanding.

T am going to notify the

ERD.
Cl=1
C1><1

5 <COMMENT: Check for

Stroke.> || <NO OTS>
<NRR>

OK, John, you seem fine.
<COMMENT: Return to
where came from.> ||
<NO OTS>

<CALL IS#S-3>

<SAVE “Yes™>|
<END SESSION>

C8=C8+1 1/ 810
C8=C8+1 11830
<8 *Y”> || 850
<RETURN-
REPEAT>

<RETURN-

REPEAT>

855

C3=0 || <8 “P>||
870
860

<8 “F> || <END>

880
875
C1=11IC IS#S-1>
880

<RETURN>

TS1

BVR

uT

uT
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[1030] The client’s responses during the probing IS can
indicate that there is a problem. The VV&I table, table 53,
indicates exemplary system vocabulary.
TABLE 53
System System
Vocabulary Recognized Spoken Words ~ Vocabulary Recognized Spoken Words
Yes Yes; Sure Loss of (Lost AND Balance): (Poor
Balance AND Balance)
No No Loss of (Lost AND Coordination);
Coordination  (Poor AND Coordination)
Pain (In AND Pain); (Have Left Left
AND Pain); (It AND Hurts)
Tllness (Am AND Ill); Not AND ~ Right Right
Well)
Weak (Am AND Weak) Both Both
Numbness (Have AND Numbness) Not Sure Not Sure
Discomfort (Have AND Discomfort) Arm Arm
Breathing Breathing Leg Leg
Fell (IAND Fell) Face Face
Trouble (Trouble AND Walking) Other Other
Walking
Chest (My AND Chest); (Chest Down Down
AND Problem)
Heart (My AND Heart); (Heart Ready Ready
AND Problem)
Can’t Move (Can’t AND Move) Steady Steady
Can’t Walk (Can’t AND Walk) Not Steady Not Steady
Feel Strange (Feel AND Strange) Pressure Pressure
Feel Funny (Feel AND Funny) Squeezing Squeezing
Something (Something AND Wrong)  Fullness Fullness
Wrong
Don't Feel (Don’t AND Feel AND Bad Bad
Right Right)
Nausea Nausea; Nauseous In Between (In AND Between)
Dizzy Dizzy; Dizziness Done Done
Lightheaded Lightheaded Help Help
Cold Sweat (Cold AND Sweat) Emergency Emergency
Droopy Face  (Droopy AND Face) Up Up
Droopy (Droopy AND Mouth) Can’t GetUp  (Can’t AND Get AND Up)
Mouth
Headache Headache OK OK
Good Good Not OK (Not AND OK)
Not Good Not Good Somewhat Somewhat
Mild Mild Attention Attention
Moderate Moderate Emergency (Emergency AND Now)
Now
Serious Serious Trouble (Trouble AND Walking)
Walking
Severe Severe Trouble (Trouble AND Speaking)
Speaking
Troublewith ~ (Trouble AND Eyes); Zero Zero
eyes (Trouble AND Seeing)
One One Point Point
Two Two A-Z Note: All 26 alphabets
Three Three Sunday Sunday
Four Four Monday Monday
Five Five Tuesday Tuesday
Six Six Wednesday Wednesday
Seven Seven Thursday Thursday
Eight Eight Friday Friday
Nine Nine Saturday Saturday
Blood (Blood AND Glucose) Blood Oxygen (Blood AND Oxvgen AND
Glucose Saturation Saturation)
Blood (Blood AND Pressure) Temperature Temperature
Pressure
Heart Rate (Heart AND Rate) Respiratory (Respiratory AND Rate)
Rate
Measurement ~ Measurement

Nov
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[1031] As noted, the client can initiate a conversation with
the system. The following table 54 indicates the client initi-
ated conditions.
TABLE 54
IMP # CIIC
CIL # CII Condition Description CII Condition & Value  Flag
C20 {Client says, “Help”} Help EM2-Y
C21 Emergency EM1-Y
C22 Emergency AND Now EMN-Y
C23 (In AND Pain) OR PA -Yes
(Have AND Pain)
C24 I IL - Yes
C25 Not AND Well IL - Yes
C26 Weak WE - Yes
c27 Numb NU - Yes
C28 Discomfort DI - Yes
C29 Pressure DII - Yes
C30 Fullness DI2 - Yes
C40 Squeezing DI3 - Yes
C41 Feel AND Strange FS1-Y
C42 Feel AND Funny FS2-Y
C43 Something AND Wrong  FS3-Y
C44 Doesn’t AND Feel AND FS4-Y
Right
C45 Breathe BR1-Y
C46 Breath BR1-Y
Cc47 Breathing BR1-Y
C48 Trouble AND Walking  TW1-Y
C49 Poor AND Balance LBA-Y
C50 Poor AND Coordination LCO-Y
C60 Eye AND Problem EP-Y
Co6l Trouble AND Seeing EP-Y
Co62 Trouble AND Speaking  TS1
C63 Can’t AND Move CM1-Y
Co64 Can’t AND Walk CM2-Y
Co65 Chest AND Problem CH-Y
C66 Heart AND Problem HE-Y
Ce67 Dizzy DIZ-Y
C68 Dizziness DIZ-Y
C69 Face AND Droopy FD1-Y
C70 Mouth AND Droopy FD2-Y
C71 Headache HA-Y
C72 Nauseous NAL-Y
C73 Lightheaded LH-Y
C74 Cold AND Sweat CS-Y
C75 Hurts PA-Y
C76 TAND Fell FA-Y
Cc77 Attention AT-Y
C78 Ed ED-Y
C79 Edie EDI-Y
CR0 Client wants to know the What AND Time
present time.
C8l1 Client wants to know the What AND Telephone
telephone number for a person  AND Number AND
or organization. ‘Name of person or
organization’
[1032] Table 55 shows a table of emergency detection con-
ditions.
TABLE 55
ED
Interaction
Session
EDTC ED Condition Description ED Condition Is)#
ST1 Stroke Detection - ( ED10

{(Sudden numbness in one arm,  (((I#¥NUL=Arm) OR (#NUL=Leg)
one leg, or one side of the face) ~ OR (#NUL=Face))
AND AND
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TABLE 55-continued
ED
Interaction
Session
EDTC  ED Condition Description ED Condition Is)#
((Problem smiling) OR (Droopy (I#N18=Y))
Face/Mouth, on one side)} AND
((ST1=Y) OR (ST3=Right) OR
(ST3=Left))
)
ST2 Stroke Detection - ( ED10
{(Sudden weakness in one arm,  ((I#WEL=Amm) OR (I#WEL=Leg)
one leg, or one side of the face) ~ OR (I#WEL=Face))
AND AND
((Problem smiling) OR (Droopy (#W1S=Y))
Face/Mouth, on one side))} AND
((ST1=Y) OR (ST3=Right) OR
(ST3=Left))
)
ST3 Stroke Detection - ( ED10
{(In the “Arm Drift” Test, one ~ (AD1=Y)
arm falls faster than the other) AND
AND ((ST1=Y) OR (ST3=Right) OR
((Problem smiling) OR (Droopy (ST3=Left))
Face/Mouth, on one side))} )
ST4 Stroke Detection - ( ED10
{(Client can’t speak, ot has ((RV=N) OR (TS=Y))
trouble speaking, but client can AND
respond te questions non- ((IXNNUL=Arm) OR (I#¥NUL=Leg)
vetbally - knocking; yelping, OR (I#NUL=Face))
waving arm or lifting led) AND
AND (#N1S=Y))
(Sudden numbness in one arm, AND
one leg, or one side of the face)  ((ST1=Y) OR (ST3=Right) OR
AND (ST3=Left))
((Problem smiling) OR (Droopy )
Face/Mouth, on one side)}
ST5 Stroke Detection - ( ED10
{(Client can’t speak, ot has ((RV=N) OR (TS=Y))
trouble speaking, but client can AND
respond to questions non- ((I#WEL=Arm) OR (I#WEL=Leg)
verbally - knocking; yelping, OR (I#WEL=Face))
waving arm or lifting led) AND
AND (HWI1S=Y))
(Sudden numbness in one arm, AND
one leg, or one side of the face)  ((ST1=Y) OR (ST3=Right) OR
AND (ST3=Left))
((Problem smiling) OR (Droopy )
Face/Mouth, on one side))}
ST6 Stroke Detection - ( ED10
{(Client can’t speak, ot has ((RV=N) OR (TS=Y))
trouble speaking, but client can AND
respond to questions non- (ADI=Y)
verbally - knocking; yelping, AND
waving arm or lifting led) ((ST1=Y) OR (ST3=Right) OR
AND (ST3=Left))
(In the “Arm Drift” Test, one )
arm falls faster than the other)
AND
((Problem smiling) OR (Droopy
Face/Mouth, on one side))}
ST7 Stroke-related Detection - ( ED10
{(While the Control Unit is (DOS=Y)
checking for Stroke) AND AND
(Control Unit detects ((UNC=Y) OR (LRM=Y) OR
Unconsciousness OR Loss of (LRU=Y) OR (LU=Y))
Response OR Loss of )
Understanding) }
HAl Heart Attack Detection- (PCC=Y) AND (PG5=Y) ED10
{(Pain in the center of the
chest) AND

((Lasts for more than §
minutes) OR (Starts - Goes
away - Comes back, for more
than 5 minutes))}
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TABLE 55-continued
ED
Interaction
Session
EDTC  ED Condition Description ED Condition Is)#
HA2 Heart Attack Detection- (DCC=Y) AND (DG5=Y) ED10
{(Discomfort in the center of
the chest - Pressure, Fullness, or
Squeezing) AND
((Lasts for more than 5
minutes) OR (Starts - Goes
away - Comes back, for more
than 5 minutes))}
HA3 Heart Attack-related Detection - ( ED10
{(While the Control Unit is (DOHA=Y)
checking for Heart Attack) AND
AND (Control Unit detects ((UNC=Y) OR (LRM=Y) OR
Unconsciousness OR Loss of (LRU=Y) OR (LU=Y) OR
Response OR Loss of ((RVS=Y) OR (RKS=Y) OR
Understanding OR Non-Verbal ~ (RAW=Y) OR (RLR=Y)))
Response Only)} )
CAEl  Cardiac Arrest (Early Wamning  ( ED10
Signs) Detection - (HRL1=Y)
{(Heart Rate low) AND
AND ((CSNW=Y) OR (EMCS=Y) OR
((Client says that not well) OR  (LRM=Y) OR (LRU=Y) OR
(Client says “Emergency) OR ((BVR=Y) AND (UT=F)) OR
(Client has Loss of ((RV=N) AND ((RVS=Y) OR
Responsiveness) OR (Clienthas  (RKS=Y) OR (RAW=Y) OR
Loss of Understanding) OR (RLR=Y))))
(Client gives no vetbal )
response, but can give non-
vetbal response))}
CAE2  Cardiac Arrest (Early Waming  ( ED10
Signs) Detection - (BPL1=Y)
{(Blood Pressure low) AND
AND ((CSNW=Y) OR (EMCS=Y) OR
((Client says that not well) OR ~ (LRM=Y) OR (LRU=Y) OR
(Client says “Emergency) OR ((BVR=Y) AND (UT=F)) OR
(Client has Loss of ((RV=N) AND ((RVS=Y) OR
Responsiveness) OR (Clienthas  (RKS=Y) OR (RAW=Y) OR
Loss of Understanding) OR (RLR=Y))))
(Client gives no vetbal )
response, but can give non-
verbal response))}
CAE3  Cardiac Arrest (Early Warning ~ ( ED10
Signs) Detection - (BOL1=Y)
{(Blood Oxygen Saturation AND
low) ((CSNW=Y) OR (EMCS=Y) OR
AND (LRM=Y) OR (LRU=Y) OR
((Client says that not well) OR  ((BVR=Y) AND (UT=F)) OR
(Client says “Emergency) OR ((RV=N) AND ((RVS=Y) OR
(Client has Loss of (RKS=Y) OR (RAW=Y) OR
Responsiveness) OR (Clienthas (RLR=Y))))
Loss of Understanding) OR )
(Client gives no verbal
response, but can give non-
verbal response))}
CAO1  Cardiac Arrest Detection - ( ED10
{((Heart Rate low) (HRL1=Y)
AND AND
(Client is unconscious) OR ((I#UNC=Y) OR (I#LRU=Y))
(Client has Loss of )
Responsiveness, and Client’s
movement status is unknown
because client is not in view of
the Video Monitor))
CAO2  Cardiac Arrest Detection - ( ED10
{((Blood Pressure low) (BPL1=Y)
AND AND

(Client is unconscious) OR
(Client has Loss of
Responsiveness, and Client’s
moverrlent status is unknown
because client is not in view of
the Video Monitor))

((IWUNC=Y) OR (HLRU=Y))
)
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TABLE 55-continued
ED
Interaction
Session
EDTC  ED Condition Description ED Condition Is)#
CAO3  Cardiac Arrest Detection - ( ED10
{((Blood Oxygen Saturation (BOL1=Y)
low) AND
AND ((IXUNC=Y) OR (LRU=Y))
(Client is unconscious) OR )
(Client has Loss of
Responsiveness, and Client’s
movement status is unknown
because client is not in view of
the Video Menitor))
FAl Bad Fall Detection - ( ED10
{(Client says that has fallen) (FA=Y)
AND ((Client says that can’t AND
get up) OR (Client says ((FCU=Y) OR (ESF=Y) OR
“Emergency”) OR (Client takes  (FTL=Y))
too long to get up))} )
FA2 Bad Fall Detection - ( ED10
{(Fall Detection Monitor (FDM=Y)
detects a fall) AND ((Client AND
says that can’t get up) OR ((FCU=Y) OR (ESF=Y) OR
(Client says “Emergency”) OR  (RV=N) OR (FTL=Y))
(Client not verbally responding) )
OR (Client takes too long to get
up))}
FA3 Bad Fall Detection - ( ED10
{(Video Monitor detects a fall)  (FAV=Y)
AND ((Client says that can’t AND
get up) OR (Client says ((FCU=Y) OR (ESF=Y) OR
“Emergency”) OR (Client not (RV=N) OR (FTL=Y))
vetbally responding) OR )
(Client takes too long to get
up))}
Fa4 Bad Fall Detection - ( ED10
{(Sound of a person falling) (FAS1=Y)
AND ((Client says that can’t AND
get up) OR (Client says ((FCU=Y) OR (ESF=Y) OR
“Emergency”) OR (Client not (RV=N) OR (FTL=Y))
vetbally responding) OR )
(Client takes too long to get
up))}
UNC  Unconscious Detection- ( ED10
((Client gives ne verbal (RV=N) AND ((RVS=N)} AND
response) AND (Client givesno  (RKS=N) AND (RAW=N) AND
non-verbal response) AND (No  (RLR=N)) AND (MO=N)
movelent)) )
LRM  Loss of Responsiveness ( ED10
Detection - (RV=N) AND ((RVS=N} AND
((Client gives no verbal (RKS=N) AND (RAW=N) AND
response) AND (Client givesno  (RLR=N)) AND (MO=Y)
non-verbal response) AND )
(Client is moving))
LRU Loss of Responsiveness ( ED10
Detection - (RV=N) AND ((RVS=N) AND
((Client gives no verbal (RKS=N) AND (RAW=N) AND
response) AND (Client gives no  (RLR=N)) AND (MO=Y)
non-verbal response) AND )
(Client movement status is
unknown - client is not in view
of the Video Monitor))
LU Loss of Understanding (BVR=Y) AND (UT=F) EDI10
Detection -
((Client gives inappropriate
verbal responses) AND (Client
fails the “Understanding” Test))
NOV  {Client cannot speak, but can (RV=N) AND ((RVS=Y) OR ED10
non-verbally communicate - (RKS=Y) OR (RAW=Y) OR
make knocking sounds; yelp; (RLR=Y))
wave arm; lift leg}
EMNV  {Client indicates Emergency by EMNV=Y EDI10

non-verbal means}
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TABLE 55-continued
ED
Interaction
Session
EDTC  ED Condition Description ED Condition Is)#
EMCS  {Client indicates that the EMCS=Y ED10
situaticn is Bad or is an
Emergency}
CM {Client says that cannot move} =~ EMCM=Y ED10
(@Y% {Client says that cannot walk} ~ EMCW=Y ED10
EMN  {Client says “Emergency Now} EMN=Y ED10
EMG  {General Emergency} EMG=Y ED10
EMCH {Client says needs help, and SSF=Y ED10
Control Unit makes Emergency
Call}
EQPl  {Client has equipment EQP1=Y ED10
problem}
ECAl  {This is a Precaution (EM2=Y) OR (EMC=Y) ED10
Emergency Call}
EMS {Control Unit decides to make =~ #EM5=Y Ed10
an Emergency call.}
PACW  {Client in severe pain, and can’t PACW=Y ED10
walk; can’t call for help}
ILCW  {Client has severe illness, and ILCW=Y ED10
can’t walk; can’t call for help}
WECW  {Client is severely weak, and WECW=Y ED10
can’t walk; can’t call for help}
TS {Client had trouble speaking} (#TS2=Y) AND (WEM5=Y) ED10
BD1 {(Client has breathing (BD=Y) AND ((EM1=Y) OR ED10
difficulties) AND ((Client says ~ (EMNV=Y))
that feels that it is an
Emergency)) OR (Non-verbally
indicates that it is an
Emergency)}
ST1 {(Client says that feels (FSB=Y) AND (EM1=Y) ED10
“strange”) AND (Client says
that it is an Emergency)}
ENV1  {(Client makes the special (SHEMK=Y) AND (S#SY=Y) ED10
Emergency knocking sound - 2
knocks-pause-2 knocks) AND
(Client confirms this with a
knock, when asked to confirm)}
ENV2  {(Client makes the special (SHEMY=Y) AND (S#SY=Y) ED10
Emergency yelping sound - 2
yelps-pause-2 yelps) AND
(Client confirms this with a
yelp, when asked to confirm)}
ENV3  {(Client makes the special (VHEMW=Y) AND (V#VY=Y) ED10
Emergency arm wave - 2
waves-pause-2 waves) AND
(Client confirms this with a
wave, when asked to confirm)}
ENV4  {(Client makes the special (V#EML=Y) AND (V#VY=Y) ED10
Emergency leg lift - 2 lifts-
pause-2 lifts) AND (Client
confirms this with a leg lift,
when asked to confirm)}
[1033] Intable 55, only columns 1, 3 and 4 may be put into tion of the client’s status, as well as to determine whether an

the actual ED table. All ED conditions assume that the client
is within communication range of the control device.

[1034] Inoneembodiment, a system that a client has in his
home or carries around with him includes all of the data
contained inan IDS store,a PT table, an RT table, a CIIC table
anda VV&lItable, plus defined IMPs. This may be considered
a basic unit. In another embodiment, the system can include
the features of the basic unit, plus a microphone and speaker.
In another embodiment, the system includes the features of
the basic unit, plus a microphone and speaker and monitoring
devices, such as physiological monitors. A system with moni-
toring devices can use the parameter values received from the
monitoring devices as triggers to initiate a probing conversa-

emergency is occurring or about to occur.

[1035] Insomeembodiments, the system includes all of the
features of the basic unit, plus a microphone and speaker,
physiological monitoring devices, and a sound monitoring
device and/or an image monitoring device. The system can
use the sound monitoring device to detect and confirm that the
client needs assistance. For example, the system can be pro-
grammed to recognize successive yelps or knocks as a sign
from the client that he is in an emergency situation. The
system can probe to confirm the client’s need for help and
auto-alert emergency response personnel. Further, the system
can be programmed to accept 1 or 2 yelps/knocks as Yes/No
replies to verbal questions. If the system includes optional
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image recognition capabilities, the system can be pro-
grammed to recognize three successive hand waves or leg
waves as a sign from the client that they are in an emergency
situation. The system will then probe to confirm the emer-
gency situation and auto-alert emergency response personnel,
if necessary. Further, the system can accept 1 or 2 hand
waves/leg waves as Yes/No replies to verbal questions.
[1036] Insomeembodiments, the system includes all of the
features of the basic unit, plus a microphone and speaker and
a user input device with a screen. The client can also use the
user input device with the screen without the microphone and
speaker or can listen to the verbal questions from the speaker
and respond using the input device. The system can initiate a
conversation with the client, by either speaking to the client or
displaying a question on the screen.

[1037] In some embodiments, the system is a mobile sys-
tem including a base unit, where the base unit includes all of
the features of the basic unit, a microprocessor, memory, an
0OS,aGPSlocator, and an ability to run custom software, such
as software that communicates with a mobile phone, which
can dial for help, a wireless transceiver. An optional commu-
nicator device can plug into the base unit or communicate
wirelessly with the base unit. The communicator can be
attached to the client’s clothing, such as pinned to the client’s
shirt or blouse. It can be attached to a neck chain and worn
around the neck. The base unit can alternatively be a mobile
phone that includes the features described in the base unit
above and which auto-dials and/or auto-receives calls
through an cell phone sub-system. Optionally, the mobile
system also is able to communicate with on-person or in-
person physiological monitors. In some implementations, the
mobile system can communicate with a sound monitoring
system. In some implementations, the mobile system
includes a user input device, such as device built into a phone.
[1038] Because the system is able to verbally interact with
the client, the system can be used for disease management
assistance, such as to help a client who is attempting to
manage the causes of symptoms of his disease at home. Such
disease management may include a program where the client
may take specific medication (specific dosage) at specific
times, measure various health-related parameters, such as his
blood glucose level, blood pressure or weight, adjust program
activities, or other activities, based on the measurements.
record various health-related measurements, provide the
measurement to a health care provider, regularly visit his
health care provider, recording what was done, and when,
such as taking medication, exercising, and eating, or become
informed about the chronic disease.

[1039] Unfortunately, the person may have trouble follow-
ing a program due to being forgetful, lacking motivation or
having mental impairment, such as some dementia (Alzhe-
imer’s) or depression. The system can automatically remind,
query and record information related to the program related
activities and forward the information to a health care pro-
vider. Because the system described herein interacts with the
client using conversation based interaction, the client is more
likely to be receptive to the assistance provided.

[1040] The system can use the verbal interaction capability
to interact with a client, to help with such disease manage-
ment activities as: reminders, compliance checking, and
health-related data gathering. In addition, the client can wear
a wireless on-person communicator as they go about their
daily activities. This enables the apparatus to communicate
with the client at any time. All the decision-making and pro-
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cessing associated with disease management assistance is
done solely by the system that is local to the client, that is in
the client’s home or on the client’s person, no connection is
required to a remote central computer. The system can per-
form the following functions in disease management mode

[1041] 1) Verbal Reminders

[1042] At a specific time/date, verbally give a reminder
[1043] The system can wrap the reminder with a mini-
conversation

[1044] The system can first ensure that the person is listen-

ing, then speak the reminder, then confirm that the person has
properly heard the reminder

[1045] Ifnot, can repeat the reminder, or give info associ-
ated with the reminder

[1046] The system can be used to provide daily medication
reminders, reminders to do exercise, or to call someone
[1047] 2) Obtain information on a person’s health status
(daily or otherwise)

[1048] At a certain time, request that the person provides
her health status

[1049] The system leads the person through a list of activi-
ties designed to obtain health parameters, including:

[1050] Ifa personal monitoring device is connected to the
system, such as a blood pressure monitor, the system instructs
the person to use the monitor, the measurement is automati-
cally saved in memory.

[1051] If part of the program is for the person to measure
something with a stand alone monitor, the system can instruct
the person to go to the monitor, or bring the monitor to the
system, use the monitor, and then to verbally provide the
reading to the system.

[1052] The system can verbally interact with the person to
obtain other health related information, such as: “Did you
have a good sleep?”, or “Rate the pain you have in your lower
back today.”

[1053] 3) Compliance Checking Through computer verbal
interaction
[1054] The system can ask one or more daily questions to

find out if the person has complied with various aspects of
his/her disease management program, for example, “Did you
take your pills at 9 a.m.?”, or “Did you take your daily 30
minute walk today?”

[1055] Inaddition, ifthe person did not comply with some-
thing, the system can ask the person to identify why not; e.g,,
too tired; too cold outside.

[1056] 4)Information Providing Through Computer Verbal
Interaction
[1057] The system can verbally provide information to per-

son, upon request, for example, the person may ask, “What is
atrial defibrillation?”, and the system can provide a short
verbal interaction. Or, the person may ask, “Is it OK forme to
eat white bread?”

[1058] The system can also have other capabilities, such as
the system being easily customizable for every user. The
system can be easily customized for every user, for example,
reminders can be create to occur at specific times, with infor-
mation specific to the user. The client’s system can be con-
figured under the control of a person’s health care provider or
by a health care provider. The system can be remotely con-
figured, such as to modify the system. The system can easily
conveniently gather information whenever required, such as
health status at anytime of the day or night. Further, system
can gather health status for as long as required. Once the
information is gathered, it can be forwarded to emergency
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personnel. If the personnel have been called to an emergency
for one of our client’s, they can be automatically provided
with the client’s current and recent past history information
before arriving to the client’s home. Additional information
can be provided, such as the client’s nearest relative/friend
contact info, and various other medical information. Also, an
additional method of obtaining the latest client information
can be a query, such as by a button on the unit, that can
automatically engage a conversation with the EMS personnel
or to wireless provided the information to an emergency
services mobile computer. The system can act as a verbal pain
button, that is, allowing the client to verbally indicate when he
or she is experiencing pain. The system can offer an optional
handheld user input unit with a screen. Further, the system
can support other virtual computer based interaction applica-
tions, other than SHE monitoring. The system can be config-
ured to initiate conversations that are game-like in nature to
help exercise the client’s mental facilities and to also monitor
any potential mental medical emergency. It can also be used
to track any long term changes in mental acuity.

[1059] The client’s physical activity can also be monitored
as it relates to his/her physiological parameters. For example,
the system can instruct the client to exercise in one spot (arm
movements, leg movements, etc.) and continually measures
the client’s heart rate (oxygenation level, breathing rate, etc.)
to ensure it achieves a minimum rate for a minimum duration
and to immediately tell the client to stop if the heart rate
exceeds a maximum level. This information can also be pro-
vided by the client’s physician and can act as a prescription of
exercise by the physician.

[1060] The systems described herein can provide health
monitoring. However, the system could also be used to moni-
tor a person who is young or somewhat mentally incapaci-
tated. Thus, the system could be used in a babysitting mode,
such as for children who are 0ld enough to be on their own, but
where the parents still want to be reassured of the child’s
safety. Such a system could periodically or randomly ask the
child a question, such as, “What is your middle name?” or
“Are you OK?” to make sure that the child is home and does
not need assistance. If the child responds with the wrong
answer, says that he or she is not OK, or does not respond at
all, the system can call someone for assistance. As with the
health monitoring systems, the system can call emergency
services or a central center or the system can call someone
from a list of contacts, such as in a database that lists infor-
mation about the person being monitored or the address at
which they system is located. Alternatively, the system can
ask the person being monitored for a name or number of
someone who should be called if there is a problem.

[1061] A number of embodiments of the invention have
been described. Nevertheless, it will be understood that vari-
ous modifications may be made without departing from the
spirit and scope of the invention. For example, any of the
interactions described herein can take place through the sys-
tem’s speakers and microphone or through the user input
device. Accordingly, other embodiments are within the scope
of the following claims.

1-229. (canceled)

230. A system for monitoring a subject, comprising:
amicrophone;

a speaker;

a speech recognition system;

a speech synthesizer;

a quality of responsiveness determiner; and
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a processor configured to:

initiate computer generated verbal interaction with the
subject, including selecting speech for the speech
synthesizer to synthesize and cause to be generated by
the speaker, wherein the verbal interaction with the
subject is selected to elicit a verbal response from the
subject;

receive digitized sound representing verbal responses
from the subject and captured by the microphone;

cause the speech recognition system to perform speech
recognition on the digitized sound,;

cause the quality of responsiveness determiner to deter-
mine a quality of responsiveness of the subject to the
synthesized speech; and

determine whether to contact a predetermined contact
for the subject after the quality of the responsiveness
1s determined.

231. The system of claim 230, wherein determining
whether to contact a predetermined contact for the subject
includes basing the determination on the quality of the
responsiveness.

232. The system of claim 231, wherein the quality of
responsiveness is one of delayed, valid or invalid.

233. (canceled)

234. The system of claim 232, wherein when a valid
response is determined, the processor is further configured to:

determine whether the valid response indicates that the

subject is experiencing a health problem; and

if'the subject is experiencing a health problem, cause emer-

gency services to be contacted.

235. (canceled)

236. The system of claim 232, wherein the processor is
configured to determine to contact a predetermined contact
when the quality of responsiveness is delayed or invalid.

237. The system of claim 230, wherein initiating the com-
puter generated verbal interaction initiates a script of ques-
tions related 1o detecting a heart attack or a stroke.

238. The system of claim 230, wherein the processor is
configured to:

after determining with a computer the quality of the

responsiveness, generate additional synthesized speech
to elicit a further verbal response from the subject,
wherein the additional synthesized speech poses a ques-
tion to the subject regarding a safety or health status of
the subject;

receive a response to the question regarding the safety or

health status of subject; and

perform speech recognition on the response to generate

corresponding subsequent text, wherein determining
whether to contact a predetermined contact is based on
the subsequent text.

239-252. (canceled)

253. A personal emergency monitoring system, compris-
ing:

a) a speaker that outputs audio signal, including computer

generated speech, to a subject

b) a microphone that receives sounds, including speech of

the subject, including speech related to responses to
questions and statements, and speech related to key-
words and keyword phrases initiated by the subject, and
converts the sounds into an input audio signal; and
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¢) a control unit, comprising:

1) a computer

ii) an audio interface that receives the input audio signal
from the microphone and sends the output audio sig-
nal to the speaker;

ii1) a speech synthesis module that reviews speech-re-
lated text, including questions and statements, and
converts the text into an output audio signal, and sends
the signal to the audio interface;

vi) a speech recognition module that receives the input
audio signal from the audio interface, and

converts the input audio signal into corresponding
speech-related text, including responses, keywords
and phrases and

indicates 1f the input audio signal contains speech that is
unrecognizable;

v) a data storage area for storing data, including data
associated with

said responses from the subject

and keywords and phrases;

vi) a quality of responsiveness interpreter that deter-
mines a quality of responsiveness associated with
every received processed response or anticipated
response, from the subject, said quality of responsive-
ness comprising a valid response or poor quality of
responsiveness;

vii) a verbal input handling module that is configured to:

receive said responses, keywords and phrases from the
speech recognition module

process each received response and received keyword
and phrase

receive the quality of responsiveness associated with
every received processed response or anticipated
response, from the quality of responsiveness inter-
preter, and

pass the quality of responsiveness and the processed
response, if it is a valid response, to an input process-
ing module

viii) an interaction session definition store that contains
one or more interaction session definitions, each inter-
action session definition defining a unique verbal
interaction between the system and the subject and
comprising:

statements and questions to be spoken to the subject,

possible valid responses, if any, associated with each
statement and question

data, if any, to be saved in the data storage area, for each
possible valid response

anextaction to be carried out, including a next statement
or question to be spoken, for each possible valid
response and every type of possible quality of respon-
siveness

ix) the input processing module, which is configured to
execute the interaction session definitions, execution
carried out upon receiving an instruction to execute a
particular interaction session definition, execution of
an interaction session definition comprising:

outputting a statement or question, comprising speech-
related text, to the speech synthesis module

receiving a valid processed response, if any, and quality
of responsiveness

saving data, if any, associated with the valid processed
response in the data storage area
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determining the next action to be carried out, and carry-
ing the next action out

repeating the steps of outputting, receiving, storing data
and determining until execution of the interaction ses-
sion definition is complete

X) an emergency condition table that contains one or
more emergency situation logic expressions, each
emergency situation logic expression representing a
possible emergency situation that may be experienced
by the subject; and

xi) an emergency analysis module that evaluates each of
the emergency situation logic expressions repeatedly
and on an on-going basis,

upon evaluating a true said emergency situation logic
expression, determining that the subject is experiencing
a possible emergency situation, and initiating emer-
gency alerting action.

254. The system of claim 253, further comprising:

a) a heart attack interaction session definition that when
executed by the input processing module causes the
system to verbally interact with the subject, verbal inter-
action comprising:
asking the subject one or more heart attack related ques-

tions, including questions based on the early warning
signs of heart attack as promoted by leading public
health organizations
receiving response from the subject
saving the data associated with the response in the data
storage area, wherein
execution is based on analysis carried out when the input
processing module executes an M-1 interaction session defi-
nition;
b) a stroke interaction session definition that when
executed by the input processing module causes the
system to verbally interact with the subject, verbal inter-
action comprising:
asking the subject one or more stroke related questions,
including questions based on the early warning signs
of stroke as promoted by leading public health orga-
nizations

receiving response from the subject

asking the subject to carry out one or more actions, each
action related to identifying if the subject has a stroke-
related early warning signs, including actions based
on paramedic guidelines, and asking the subject to
indicate the outcome of an action

receiving a verbal indicator from the subject

saving data associated with each of the responses and
verbal indicators in the data storage area, wherein

execution is based on analysis carried out when the input
processing module executes the M-1 interaction ses-
sion definition
¢) a LOS interaction session definition that when executed
by the input processing module causes the system to
verbally interact with the subject, verbal interaction
comprising:
causing the input processing module to repeat a last
question or statement

tracking a number of occurrences of quality of respon-
siveness during execution of an interaction session
definition

tracking a number of occurrences of too-much-time
quality of responsiveness associated with the same
question or statement
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if several occurrences of too-much-time quality of
responsiveness associated with the same question or
statement are detected, setting a loss of understanding
flag in the data storage area

if several occurrences of poor quality of responsiveness
are detected during the execution of the LOS interac-
tion session definition, verbally testing the subject for
loss of understanding

if the subject fails a loss of understanding test, setting the
loss of understanding flag in the data storage area,
wherein

execution based on determination by the quality of respon-
siveness interpreter of poor quality of responsiveness
during any or all verbal interaction between the system
and the subject

d) the M-1 interaction session definition that when
executed by the input processing module causes the
system to verbally interact with the subject, verbal intet-
action comprising:

1) asking the subject one or more initial probing ques-
tions based on a true probing trigger logic expression
that initiates execution of the M-1 interaction session
definition, receiving a response from the subject sav-
ing data, if any, associated with valid response, into
the data storage area,

analyzing the saved data associated with the initial prob-
ing questions and the probing trigger logic expression
to determine whether to start up one or more probing
interaction session definitions and in what order, and
starting them up, if any, wherein

execution of this verbal interaction carried out based on the
trigger condition analysis module evaluating a true said

probing trigger logic expression that is associated with a

system-recognized emergency situations, including

heart attack and stroke

i) initiating a verbal instruction with the subject to con-
firm that an emergency situation exists, receiving the
response from the subject, saving data associated with
the response into the data storage area, wherein

execution of this verbal interaction is carried out based on
the trigger condition analysis module evaluating a true
said probing trigger logic expression that is associated
with a subject-initiated emergency-related keyword or
phrase

1i1) initiating a verbal instruction with the subject if the
subject feels that is the subject is in an emergency
situation, receiving the subject’s response,

if the response is affirmative, setting a general emergency
flag in the data storage area, wherein

execution of this verbal interaction is carried out when no
specific type of emergency situation is determined,

wherein execution of a master interaction session defini-
tion is carried out by the input processing module based

on the trigger condition analysis module evaluating a

true said probing trigger logic expression that is associ-

ated with one of the system-recognized emergency situ-
ations, including heart attack and stroke, or with a health
issue

e) said emergency situation logic expressions including at
least one of:

one, several or no logic expressions representing pos-
sible heart attack related emergency situations, each
possible heart attack related emergency situation
based on the early warning signs of heart attack,
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including the early warning signs contained in a stan-
dardized list of early warning signs of heart attack as
promoted by leading public health organizations

one, several or no logic expressions representing pos-
sible stroke-related emergency situations, each pos-
sible stroke related emergency situation based on the
early warning signs of stroke, including the early
warning signs contained in a standardized list of early
warning signs of stroke as promoted by leading public
health organizations, and the early warning signs as
utilized by paramedics and other emergency response
people to help identify people ina stroke related emer-
gency situation

one, several or no logic expressions representing a loss
of understanding emergency situation

one, several or no logic expressions representing a loss
of responsiveness emergency situation

one, several or no logic expressions representing an
emergency situation verbally indicated by the subject,
a verbal indicator matching a pre-defined keyword or
keyword phrase

one, several or no logic expressions representing a gen-
eral emergency situation
f) said quality of responsiveness, including a valid
response, non-valid response, un-recognized word, non-
understood word, or too much time; and
¢) said emergency alerting action including alerting a pre-
defined contact, or alerting the subject.
255. The system of claim 254, further comprising:
a) a routine trigger table that contains one or more routine
trigger logic expressions, each routine trigger logic
expression representing an event that, when the event
occurs, results in the start up of a routine check interac-
tion session definition
b) a probing trigger table that contains one or more probing
trigger logic expressions, each probing trigger logic
expression representing an event that, when the event
occurs, results in a start up of one of the interaction
session definitions
¢) a trigger condition analysis module that continuously
evaluates each of the routine trigger logic expressions
and probing trigger logic expressions, repeatedly and on
an on-going basis,
upon determining a true routine trigger logic expression,
causing the input processing module to execute the rou-
tine check interaction session definition,
upon determining a true probing trigger logic expression,
causing the input processing module to execute the inter-
action session definition that is associated with the true
probing trigger logic expression
d) a client-initiated interaction condition table that contains
pre-defined keywords and keyword phrases, each pre-
defined keyword and keyword phrase associated with
data for saving into the data storage area
e) the verbal input processing module being further con-
figured to:
check if a received word or phrase is one of the pre-
defined keywords or keyword phrases,

save the data associated with the pre-defined keyword or
keyword phrase into the data storage area, if the
received word or phrase is one of the pre-defined
keywords or keyword phrases
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f) a routine check interaction session definition that when
executed by the input processing module causes the
system to verbally interact with the subject, the verbal
interaction comprising:
asking several questions dealing with general health
issues

receiving responses from the subject

saving data associated with the responses in the data
storage area, wherein

execution is based on the trigger condition analysis module

determining a true routine trigger logic expression

g) a requested interaction session handling module that
determines which interaction session definition the
input processing module is to execute, and when, based
on
received interaction session definition start up requests

from the trigger condition analysis module, and
the priority of the interaction session definition being
requested for start up; and
h) a telecommunications interface.
256. The system of claim 255, wherein:
a) said routine trigger logic expressions represents at least
one of:
said system has had no verbal interaction with the sub-
ject for a certain period of time

said system has not heard the subject speak for a certain
period of time, or

the present time is a pre-defined time
b) said probing trigger logic expressions representing at
least one of:
said subject verbally confirms that the subject has a
possible early warning sign of stroke

said subject verbally confirms that the subject has a
possible early warning sign of heart attack

said subject verbally confirms that the subject has a
general health issue
¢) said pre-defined keyword or keyword phrases are asso-
ciated with at least one of:
possible early warning signs of heart attack,
possible early warning signs of stroke,
possible health issues,
possible general emergency indicators
d) said general health issues including at least one of pain,
illness, or weakness
e) said loss of understanding test comprising:
asking the subject one or more questions that the subject
normally knows the answer to

if the subject does not provide a valid response after the
question or questions has been repeated several times,
setting the loss of understanding flag in the data stor-
age area.

257. The system of claim 256, wherein

a) the speaker and the control unit communicate wire-
lessly; and

b) the microphone and the control unit communicate wire-
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260. The system of claim 254, wherein

the probing interaction session definitions can be started by
probing triggers.

261. The system of claim 253, wherein:

a) the microphone is configured to pick non-verbal sounds
made by the subject including sound-encoded responses
and environmental sounds

b) the control unit, further comprising:

1) a sound recognition module that

receives the input audio signal picked up by the micro-
phone,

analyses the input audio signal, looking for pre-defined
sounds,

upon detecting one of these said pre-defined sounds,
saving data associated with the pre-defined sound into
the data storage area, and associated timestamp

i) the data storage area, further storing data associated
with said pre-defined sounds

iii) said interaction session definitions further compris-
ing:

special conditions, including special conditions that
include sound-encoded responses, and associated
actions including the next question or statement to be
spoken

1v) said input processing module further configured to:

process said special conditions, including said sound-
encoded responses, and carry out actions associated
with the special conditions, including sending out the
next question or statement

v) the probing trigger table, further including:

probing trigger logic expression representing events that
include detection of said pre-defined sounds

probing trigger logic expression representing events that
include detection of said sound-encoded responses

vi) an MS-1 interaction session definition that when
executed by the input processing module causes the
system to interact with the subject, verbal interaction
comprising:

vi-1) asking the subject to confirm the occurrence of the
detected said pre-defined sound

receiving a response from the subject

saving data associated with the response in the data
storage area, wherein the response can be a verbal
response or a sound-encoded response, wherein

execution of this asking is carried out based on the trigger

condition analysis module evaluating a true sound-

based probing trigger logic expression

vi-2) asking the subject to confirm that an emergency
situation exists,

if receive a verbal confirmation, setting an emergency
flag

ifreceive sound-encoded confirmation, setting the emet-
gency flag, wherein execution of'this asking is carried
out based on the trigger condition analysis module
evaluating a true sound-based probing trigger logic
expression representing a sound-encoded emergency
indicator, wherein

lessly

258. The system of claim 257, wherein

a) the speaker is portable; and

b) the microphone is portable.

259. The system of claim 258, wherein

the control unit is portable, and includes wireless telecom-
munications capabilities.

execution of the MS-1 interaction session definition is carried

out by the input processing module based on the trigger

condition analysis module evaluating a true sound-based
probing trigger logic expression

vii) said M-1 interaction session definition further

executed by the input processing module based on the

MS-1 interaction session definition determining that
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the subject has confirmed verbal or by sound-encoded
response the occurrence of a pre-defined sound; and

viii) said emergency condition table, further comprising:

an emergency situation logic expression representing an
emergency situationindicated by a set emergency flag

an emergency situation logic expression representing an
emergency situation verified by a sound-encoded
response.
262. The system of claim 261, wherein:
a) said pre-defined sounds including at least one of:

acry of pain

a sound-encoded emergency indicator

a breaking

a falling sound

b) said probing triggers, contained in probing trigger table,
further including at least one of:

a sound-based probing trigger logic expression repre-
senting an event comprising detecting the sound of
someone falling; starts up a MS-1 interaction session
definition

a sound-based probing trigger logic expression repre-
senting an event comprising of detecting the sound of
glass breaking; starts up a MS-1 interaction session
definition

a sound-based probing trigger logic expression repre-
senting an event comprising of detecting a sound-
encoded emergency indicator; starts up a MS-1 inter-
action session definition

a probing trigger logic expression representing an event
comprising of detecting a sound-encoded confirma-
tion of pain; starts up a M-1 interaction session defi-
nition

a probing trigger logic expression representing an event
comprising of detecting a sound-encoded confirma-
tion of falling; starts up a M-1 interaction session
definition.

263. The system of claim 253, further comprising:

a) a heart rate monitoring device, sending subject-mea-
sured heart rates to the control unit

b) said control unit, further comprising:

1) a heart rate monitor device driver that:

receives heart rate measurements from the heart rate
monitoring device

saves the received heart rate measurements in the data
storage area with a timestamp

determines a range that each heart rate measurement is
in and saves this data in the data storage area with a
timestamp

i) the data storage area further storing data associated
with heart rate measurements from the heart rate
monitoring device

ill) a cardiac arrest interaction session definition that
when executed by the input processing module causes
the system to verbally interact with the subject, verbal
interaction comprising;

asking the subject to confirm that an emergency situation
exists, receiving a response from the subject, saving
data associated with response into said data storage
area

if the response is affirmative, and setting a cardiac arrest
flag, wherein

execution is based on analysis carried out when the input
processing module executes the M-1 interaction session
definition
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iv) the probing trigger table, further including:
probing trigger logic expressions representing low or
very low heart rate
v) said emergency condition table, further comprising:
emergency situation logic expression representing a set
emergency flag and a very low heart rate measure-
ment
vi) the M-1 interaction session definition, further com-
prising
starting up the cardiac arrest interaction session defini-
tion when low heart rate detected; and
vii) an MPP-1 interaction session definition that when
executed by the input processing module causes the
said system to interact with the subject, verbal inter-
action comprising:
asking the subject to confirm that an emergency situ-
ation exists,
if a verbal confirmation is received, setting a confirmed
emergency flag
execution of this verbal interaction is carried out based on
the trigger condition analysis module evaluating a true
probing trigger logic expression representing a very low
heart rate.
264. The system of claim 253, further comprising:
a) a video camera that records images; and transmits a
video signal to the control unit
b) the control unit, further comprising:
1) an image recognition module that
receives the video signal,
analyses the video signal, looking for pre-defined
images,
upon detecting one of said pre-defined images, saving
data associated with the pre-defined image into said
data storage area
i) the data storage area, further storing data associated
with said pre-defined images
iii) said interaction session definitions further compris-
ing:
special conditions, including special conditions that
include image-encoded responses, and associated
actions including the next question or statement to be
spoken
iv) said input processing module further comprising:
processing of said special conditions, including said
image-encoded responses, and carrying out actions
associated with the special conditions, including
sending out the next question or statement
v) the probing trigger table, further including:
probing trigger logic expression representing events that
include the detection of said pre-defined images
probing trigger logic expression representing events that
include the detection of said image-encoded
responses
vi) an MV-1 interaction session definition that when
executed by the input processing module causes the
system to interact with the subject, in interaction com-
prising:
vi-1) asking the subject to confirm the occurrence of the
detected said pre-defined image,
receiving a response from the subject,
saving data associated with the response in the data
storage area; wherein the response can be a verbal
response or an image-encoded response
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execution of this interaction is carried out based on the
trigger condition analysis module evaluating a true
image-based probing trigger logic expression
vi-2)—asking the subject to confirm that an emergency
situation exists,
if a verbal confirmation is received, setting an emer-
gency flag
if an image-encoded confirmation is received, setting an
emergency flag
execution of this asking is carried out based on the trigger
condition analysis module evaluating a true image-
based probing trigger logic expression representing an
image-encoded emergency indicator
execution of the MV-1 interaction session definition is
carried out by the input processing module based on the
trigger condition analysis module evaluating a true
image-based trigger logic expression
vii) said M-1 interaction session definition further
executed by the input processing module based on the
MV-1 interaction session definition determining that
the subject has confirmed verbally or by image-en-
coded response the occurrence of a pre-defined image
and motion
viii) said emergency conditiontable, further comprising:
an emergency situation logic expression representing an
emergency situation verified by an image-encoded
response.
265. The system of claim 264, wherein:
a) said pre-defined images include at least one of:
image-encoded “Yes” and “No”
client falling
client stumbling
face/mouth droopy
image-encoded emergency indicator
b) said probing triggers contained in probing trigger table,
further including at least one of:
an image-based probing trigger logic expression repre-
senting an event comprising of detecting someone
falling; which starts up MV-1 interaction session defi-
nition
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probing trigger logic expression representing an event
comprising of detecting an image-encoded confirma-
tion of pain; which starts up M-1 interaction session
definition.
266. The system of claim 253, further comprising:
a) one or several monitoring devices, including at least one
of:
physiological parameter monitoring device
safety monitoring device, including a fall detection
device
video or image camera; or
environmental monitoring devices, including motion
detector devices
b) the control unit, further comprising:
1) communication means for receiving data from any and
all of the monitoring devices
il) the data store area further configured to store data
from the monitoring device or devices
1i1) a device driver for every monitoring device, each
device driver configured to:
accept information from the associated monitoring
device
save data, based on the information into the data storage
area, and timestamp
1v) said interaction session definitions further compris-
ing:
special conditions, including special conditions that
include information received from said monitoring
devices
v) said input processing module further comprising:
processing of said special conditions, and carrying out
actions associated with the said-special conditions,
including sending out the next question or statement
vi) the probing trigger table, further including:
probing trigger logic expressions representing events
that include information associated with the monitor-
ing devices.
267. The system of claim 266, further comprising:
1) said emergency condition table further containing one or
more emergency situation logic expressions that include
information associated with the monitoring devices.
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