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7) ABSTRACT

An apparatus for automatically controlling a state of opera-
tion of an ultrasound detecting system is provided. The appa-
ratus comprises a first sensor disposed in a probe of the
ultrasound detecting system and connected to a device main
body, wherein the first sensor is configured to detect if the
probe is being operated, and a control unit configured to
control the state of operation of the ultrasound detecting
system based on the detecting results of the first sensor.

14 Claims, 2 Drawing Sheets
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1
ULTRASOUND DETECTING SYSTEM AND
METHOD AND APPARATUS FOR
AUTOMATICALLY CONTROLLING FREEZE
THEREOF

BACKGROUND OF THE INVENTION

Embodiments of the present invention generally relate to
an ultrasound detecting system, and more particularly, relate
to an ultrasound detecting system and method and apparatus
for automatically controlling freeze thereof.

For energy saving, some ultrasound detecting systems nor-
mally have an auto-freeze function. This function will enable
anultrasound system to freeze the scan of an ultrasound probe
automatically after a certain period of no operation on a user
interface, so as to save energy and extend the life of the probe.
This period to be waited before performing freeze is defined
through experience. However, no energy savings can be real-
ized during this waiting period.

Moreover, this technique of auto-freeze is not accurate. For
example, when a user stops operation on the user interface,
he/she is actually conducting other operations so as to obtain
abetter image. Thus, when the time for no operation on a user
interface exceeds the prescribed value, the scan of a probe
will be mistakenly frozen. Hence, a method and apparatus
that can accurately control the freeze of a probe are needed.

BRIEF SUMMARY OF THE INVENTION

An apparatus for automatically controlling a state of opera-
tion of an ultrasound detecting system is provided. The appa-
ratus comprises a first sensor disposed in a probe of the
ultrasound detecting system and connected to a device main
body, wherein the first sensor is configured to detect if the
probe is being operated, and a control unit configured to
control the state of operation of the ultrasound detecting
system based on the detecting results of the first sensor.

Accordingto another embodiment of the present invention,
an ultrasound detecting system is provided. The system com-
prises a device main body, a probe connected to the device
main body; and an apparatus for automatically controlling a
state of operation of the ultrasound detecting system. The
apparatus comprises a first sensor disposed in the probe and
connected to a device main body, wherein the first sensor is
configured to detect if the probe is being operated, and a
control unit configured to control the state of operation of the
ultrasound detecting system based on detecting results of the
first sensor.

According to another embodiment of the present invention,
amethod for automatically controlling a state of operation of
an ultrasound detecting system is provided. The method com-
prises detecting, with a first sensor disposed in a probe of the
ultrasound detecting system, if the probe is being operated,
and automatically controlling the state of operation of the
ultrasound detecting system based on the results of detecting
if the probe is being operated.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more thoroughly understand the disclosure of
the present invention, the detailed description is made below
in combination with the following drawings, wherein:

FIG. 1 schematically shows a composition of an ultrasound
detecting system according to an embodiment of the inven-
tion; and
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FIG. 2 provides a flow chart for amethod for automatically
controlling freeze/unfreeze of a probe according to an
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Specific embodiments of the invention will be described in
detail below, but the invention is not limited to the following
specific embodiments.

Embodiments of the present invention use a proximity
sensor thatis installed in a probe and/or an ultrasound detect-
ing system to detect whether a user is operating the probe or
approaching the ultrasound detecting system. The proximity
sensor 1s a sensor that is used to detect a difference in capaci-
tance, inductance or other physical quantities between non-
contact conditions and proximity conditions. More particu-
larly, capacitive sensors are becoming more and more popular
in the field of touch panels, and a touch panel of a notebook is
generally designed based on this technique.

FIG. 1 schematically shows a composition of an ultrasound
detecting system according to an embodiment of the inven-
tion. The ultrasound detecting system comprises two parts: a
device main body and an ultrasound probe, wherein the ultra-
sound is connected to the device main body via a cable. In the
embodiment as shown in FIG. 1, the ultrasound detecting
system further comprises sensor 1 and sensor 2, wherein,
sensor 1 is located in a probe, and sensor 2 is located in a
device main body. Here, the expression “located in a probe”
means that sensor 1 is attached to or embedded in a case of the
probe or is located inside the probe. Similarly, the expression
“located in a device main body” means that sensor 2 is
attached to or embedded in a case of the device main body or
is located inside the device main body.

Sensor 1 and sensor 2 are proximity sensors thatare used to
detect approaching of positions. In at least one embodiment
of the invention, proximity sensors 1 and 2 are configured to
detect approaching and departing of a user relative to an
ultrasound detecting system. Specifically, sensor 1 detects
whether a probe is being operated by detecting whether the
probe is being approached or held by a user, and sensor 2 is
used to detect whether there is a user in the proximity of a
device main body.

Inan embodiment ofthe invention, proximity sensors 1 and
2 are capacitive sensors, which sense changes of capacitance.
Specifically, sensor 1 in a probe senses changes of capaci-
tance C1 (as shown by FIG. 1) between the probe and ambient
environment. When a user’s hand or other body parts
approach or hold the probe, the value of C1 will increase; on
the contrary, when the user’s hand or other body parts depart
or release the probe, the value of C1 will decrease. Sensor 2 in
a device main body senses changes of capacitance C2 (as
shown by FIG. 1) between the device main body and ambient
environment. Similarly, when the user approaches the device
main body, the value of C2 will increase; when the user
departs the device main body, the value of C2 will decrease.

Hence, through detecting changes in the values of C1 and
C2, sensors 1 and 2 can readily determine whether the probe
is being operated and whether there is a user in proximity of
the device main body. When the value of C1 is detected to
increase, it is indicated that the user or the user’s body parts
are approaching the probe, i.e., the probe is being, or about to
be, operated. On the contrary, when the value of CI1 is
detected to decrease, it is indicated that the user or the user’s
body parts are departing the probe, i.e., the probe is not being
operated. Similarly, when the value of C2 is detected to
increase, it is indicated that the user is approaching the device
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main body. On the contrary, when the value of C2 is detected
to decrease, it is indicated that the user is departing the device
main body.

In an embodiment, the reference values of C1 and C2,
which are preset for sensors 1 and 2 through experience or
experimentation respectively, are taken as the threshold val-
ues. When sensor 1 detects that the value of C1 changes to be
greater than the preset threshold value, it is indicated that the
probe is being operated; on the contrary, when sensor 1
detects that the value of C1 changes to be smaller than the
preset threshold value, it is indicated that the probe is not
operated. Similarly, when sensor 2 detects that the value of C2
changes to be greater than the preset threshold value, it is
indicated that the user is in proximity of the device main
body; on the contrary, when sensor 2 detects that the value of
C2 changes to be smaller than the preset threshold value, it is
indicated that the user has departed the device main body. The
respective threshold values of sensors 1 and 2 can be identical
or different. In addition, sensors 1 and 2 can be further set with
two threshold values, i.e., a first threshold value and a second
threshold value, wherein the first threshold value is greater
than the second threshold value. When the measured value is
greater than the first threshold value, it is indicated that the
probe is being operated or the user is in proximity. When the
measured value is smaller than the second threshold value, it
is indicated that the probe is not operated or the user is not in
proximity.

In another embodiment, sensors 1 and 2 detect the variable
quantities of the values of C1 and C2. The variable quantity
threshold values are preset for sensors 1 and 2, respectively.
When sensor 1 detects that the increasing quantity of the C1
value exceeds the variable quantity threshold value of sensor
1, it is indicated that the probe is being held, i.e., being
operated. When sensor 1 detects that the decreasing quantity
of the C1 value exceeds the variable quantity threshold value,
itis indicated that the user or the user’s body parts are depart-
ing the probe, i.e., the probe is not being operated. Similarly,
when sensor 2 detects that the increasing quantity of the C2
value exceeds the variable quantity threshold value of sensor
2, it is indicated that the user is approaching the device main
body to the proximity of the device main body. When sensor
2 detects that the decreasing quantity of the C2 value exceeds
the variable quantity threshold value of sensor 2, it is indi-
cated that the user has departed the device main body, i.e., is
not in proximity of the device main body. Alternatively, each
sensor can be set with an increasing quantity threshold value
and a decreasing quantity threshold value, respectively.

In another embodiment of the invention, proximity sensors
1 and 2 are inductive sensors, which sense changes of induc-
tance in a manner similar to the above manner. Specifically,
sensor 1 in a probe senses changes of inductance L1 between
the probe and ambient environment. When a user’s hand or
other body parts approach or holds the probe, the value of L1
will increase; on the contrary, when the user’s hand or other
body parts depart or release the probe, the value of L1 will
decrease. Sensor 2 in a device main body senses changes of
inductance 1.2 between the device main body and ambient
environment. Similarly, when the user approaches the device
main body, the value of [.2 will increase; when the user
departs the device main body, the value of 1.2 will decrease.

Hence, through detecting changes in the values of 1.1 and
L2, sensors 1 and 2 can readily determine whether the probe
is being operated and whether there is a user in proximity of
the device main body. When the value of L1 is detected to
increase, it is indicated that the user or the user’s bady parts
are approaching the probe, i.e., the probe is being, or is about
to be, operated. On the contrary, when the value of L1 is
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detected to decrease, it is indicated that the user or the user’s
body parts are departing the probe, i.e., the probe is not being
operated. Similarly, when the value of L2 is detected to
increase, it is indicated that the user is approaching the device
main body. On the contrary, when the value of 1.2 is detected
to decrease, it is indicated that the user is departing the device
main body.

In an embodiment, the reference values of L1 and L2,
which are preset for sensors 1 and 2 through experience or
experimentation respectively, are taken as the threshold val-
ues. When sensor 1 detects that the value of L1 changes to be
greater than the preset threshold value, it is indicated that the
probe is being operated; on the contrary, when sensor 1
detects that the value of L1 changes to be smaller than the
preset threshold value, it is indicated that the probe is not
being operated. Similarly, when sensor 2 detects that the
value of .2 changes to be greater than the preset threshold
value, it is indicated that the user is in proximity of the device
main body; on the contrary, when sensor 2 detects that the
value of L.2 changes to be smaller than the preset threshold
value, it is indicated that the user has departed the device main
body. The respective threshold values of sensors 1 and 2 can
be identical or different. In addition, each of sensors 1 and 2
can be further set with two threshold values, i.e., a first thresh-
old value and a second threshold value, wherein the first
threshold value is greater than the second threshold value.
When the measured value is greater than the first threshold
value, it is indicated that the probe is being operated or the
user is in proximity; when the measured value is smaller than
the second threshold value, it is indicated that the probe is not
operated or the user is not in proximity.

In another embodiment, sensors 1 and 2 detect the variable
quantities of the values of L1 and [2. The variable quantity
threshold values are preset for sensors 1 and 2, respectively.
When sensor 1 detects that the increasing quantity of the L1
value exceeds the variable quantity threshold value of sensor
1, it is indicated that the probe is being held, i.e., being
operated. When sensor 1 detects that the decreasing quantity
of the L1 value exceeds the variable quantity threshold value,
itis indicated that the user or the user’s body parts are depart-
ing the probe, i.e., the probe is not being operated. Similarly,
when sensor 2 detects that the increasing quantity of the 1.2
value exceeds the variable quantity threshold value of sensor
2, it is indicated that the user is approaching the device main
body to the proximity of the device main body. When sensor
2 detects that the decreasing quantity of the .2 value exceeds
the variable quantity threshold value of sensor 2, it is indi-
cated that the user has departed the device main body, i.e., is
not in proximity of the device main body. Alternatively, each
sensor can be also set with an increasing quantity threshold
value and a decreasing quantity threshold value, respectively.

The above embodiments take capacitive sensors and induc-
tive sensors as examples and make a detailed description.
However, persons skilled in the art will appreciate that sen-
sors 1 and 2 can also be other types of sensors, as long as they
can detect whether a probe is being operated and whether
there is a user in proximity of a device main body. In addition,
sensors 1 and 2 can also be different from each other, for
example, one is a capacitive sensor, and another is an induc-
tive sensor.

Sensors 1 and 2 send their respective detecting results to a
control unit of an ultrasound detecting system (not shown),
and then the control unit performs operation of freeze con-
trolling on the ultrasound detecting system based on the
detecting results of sensors 1 and 2. In an embodiment of the
invention, the control unit puts the probe in a frozen state
when sensor 1 detects that the probe is not operated, without
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necessarily waiting a certain period, thereby reducing energy
consumption. In such an embodiment, in fact another sensor
2 can be omitted.

In another embodiment, the control unit can put the probe
in a frozen state only when sensor 1 detects that the probe is
not operated and sensor 2 detects there is no user in the
proximity of the device main body. The operation of freeze as
performed by the control unit on the ultrasound detecting
system is to freeze the probe. Alternatively, the control unit
can also enable the ultrasound detecting system to be in
standby state. Through this control method, accurate freeze
controlling can be realized. Through this method, even if a
user does not operate a probe or an ultrasound detecting
system for a long period, but is still in the proximity of a
device main body, for example, makes other preparation
operations for later scans, the probe will not be frozen.
Although sensor 1 detects that the probe is not operated,
sensor 2 detects that the user is still in proximity of the device
main body. Hence, the control unit will not freeze the probe.
In an embodiment, in this situation, the operation of freeze as
performed by the control unit on the ultrasound detecting
system is not to freeze the probe so as to enable the ultrasound
detecting system to be in an activated state.

In the above description, sensor 1 for detecting whether a
probe is operated and sensor 2 for detecting whether a user is
in the proximity of a device main body comprise one sensor,
respectively. However, those persons skilled in the art will
appreciate that this is only an example embodiment of the
invention; in fact, sensor 1 for detecting whether a probe is
operated and sensor 2 for detecting whether a user is in the
proximity of a device main body can each comprise a plural-
ity of sensors, and the plurality of sensors can be the same or
different types of sensors.

During the period when a probe is in a frozen state: if
sensor 2 detects that a user is approaching a device main body,
a control unit operates so as to activate an ultrasound detect-
ing system, and waits for detecting results of sensor 1, instead
of unfreezing the probe immediately; if sensor 1 detects that
the user or the user’s body parts are approaching the probe,
the control unit activates the ultrasound detecting system and
unfreezes the probe. In an embodiment, if sensor 1 detects
that the user or the user’s body parts are approaching the
probe during the freeze period of the probe, the control unit
activates the ultrasound detecting system and freezes the
probe, regardless of detecting results of sensor 2. In another
embodiment, release of the frozen state of the probe must be
realized manually by the user, for example, by pressing a
certain button or switch on the ultrasound detecting system or
implementing other operations on the ultrasound detecting
system.

The above described sensors 1 and 2 as well as the control
unit can be deemed as components that constitute an appara-
tus forautomatically controlling freeze/unfreeze of a probe of
an ultrasound detecting system.

FIG. 2 provides a flow chart for a method for automatically
controlling freeze/unfreeze of a probe according to an
embodiment of the invention.

In step 201, sensors 1 and 2 are arranged in a probe and a
device main body of an ultrasound detecting system, respec-
tively (see F1G. 1).

In step 202, sensors 1 and 2 detect changes (increasing or
decreasing) in the values of a physical quantity such as
capacitance or inductance between the probe or the device
main body and ambient environment.

If sensor 1 detects that the value of the physical quantity
increases (step 203), the probe will be set in an activated
(unfrozen) state (step 206). Here, no matter whether sensor 2
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detects changes or what changes occur, as long as sensor 1
detects that the value increases, the probe will be set in an
unfrozen state.

Ifboth sensors 1 and 2 detect that the values of the physical
quantity decrease (step 204), the probe will be set in a frozen
state (step 207). Alternatively, the ultrasound detecting sys-
tem can also be set in standby state at the same time.

If only sensor 1 detects that the value of the physical
quantity decreases, while sensor 2 detects that the value does
not change obviously or increase (step 205), the ultrasound
detecting system will be set in an activated state, with the
probe being unfrozen (step 208).

As described above, sensors 1 and 2 can also be set with
one or more threshold values for measured value or variable
quantity, so as to make more accurate judgments. Here, no
unnecessary repetitions are provided.

When an operator touches, approaches or departs a probe
or a device main body of an ultrasound detecting system, an
environmental physical quantity such as capacitance or
inductance between the probe or the device main body and
environment will undergo changes. Hence, freeze/unfreeze of
scanning can be triggered by using these changes, thereby
realizing energy savings of the system.

According to an embodiment of the invention, the sensor
determines whether the probe is being operated by detecting
changes in capacitance between the probe and ambient envi-
ronment.

According to an embodiment of the invention, the sensor
determines whether the probe is being operated by detecting
changes in inductance between the probe and ambient envi-
ronment.

According to an embodiment of the invention, the control
unit performs operation of freeze controlling when the first
sensor detects that the probe is not being operated, and the
operation of freeze controlling as performed herein is to
freeze the probe.

According to an embodiment of the invention, the appara-
tus for automatically controlling freeze further comprises a
second sensor that is disposed in the device main body of the
ultrasound detecting system, the second sensor being used to
detect whether a user is being in the proximity of the device
main body.

According to an embodiment of the invention, the control
unit performs operation of freeze controlling when the first
sensor detects that the probe is not being operated and the
second sensor detects that the user is not being in the prox-
imity of the device main body, and the operation of freeze
controlling as performed herein is to freeze the probe.

According to an embodiment of the invention, the opera-
tion of freeze controlling as performed by the control unit
when the first sensor detects that the probe is not being oper-
ated and the second sensor detects that the user is not being in
the proximity of the device main body, further comprises
enabling the ultrasound detecting system to be in a standby
state.

According to an embodiment of the invention, the control
unit performs operation of freeze controlling when the first
sensor detects that the probe is not being operated but the
second sensor detects that the user is in the proximity of the
device main body; and the operation of freeze controlling as
performed herein is not to freeze the probe so as to enable the
ultrasound detecting systent to be in an activated state.

According to an embodiment of the invention, the step of
using the first sensor to detect whether the probe is being
operated comprises using the first sensor to determine
whether the probe is being operated by detecting changes in
capacitance between the probe and ambient environment.
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According to an embodiment of the invention, the step of
using the first sensor to detect whether the probe is being
operated comprises using the first sensor to determine
whether the probe is being operated by detecting changes in
inductance between the probe and ambient environment.

According to an embodiment of the invention, the step of
automatically performing operation of freeze controlling on
the ultrasound detecting system based on detecting results of
the first sensor comprises: performing operation of freeze
controlling when using the first sensor to detect that the probe
is not being operated, the operation of freeze controlling as
performed herein being to freeze the probe.

According to an embodiment of the invention, the step of
automatically performing operation of freeze controlling on
the ultrasound detecting system based on detecting results of
the sensor comprises: performing operation of freeze control-
ling when using the first sensor to detect that the probe is
being operated and using a second sensor to detect that the
user is being in the proximity of the device main body, the
operation of freeze controlling as performed herein being to
freeze the probe.

According to an embodiment of the invention, the opera-
tion of freeze controlling as performed when using the first
sensor to detect that the probe is not being operated and using
the second sensor to detect that the user is not being in the
proximity of the device main body, further comprises
enabling the ultrasound detecting system to be in a standby
state.

According to an embodiment of the invention, further com-
prise the step of: performing operation of freeze controlling
when using the first sensor to detect that the probe is notbeing
operated but using the second sensor to detect that the user is
being in the proximity of the device main body, the operation
of freeze controlling as performed herein being not to freeze
the probe so as to enable the ultrasound detecting system to be
in an activated state.

Through the apparatus, method or system of the invention,
as long as a doctor does not operate a probe, an ultrasound
system can smartly stop scanning (freeze the probe), without
necessarily waiting a predetermined period. In addition, by
combining a first sensor and a second sensor, it can be accu-
rately known whether a use wishes no operation of a probe or
makes preparations for next scanning so as to automatically
and smartly control freeze of the probe.

Furthermore, through the second sensor as mentioned
above that is disposed in a device main body of an ultrasound
detecting system, when it is detected that a user does not
operate a probe and is not in the proximity of the device main
body, the ultrasound detecting system may be automatically
controlled into a standby state, thereby saving more energy.

Embodiments of the invention are easy to implement, for
the reason that the algorithm thereof is very simple and effi-
cient. In the prior art, to determine whether a probe is being
operated, it is very complex, hard to implement and difficult
to calculate a difference of ultrasound data between patient
scanning and air scanning. In addition, the invention reflects
a doctor’s operations, i.e., whether the doctor is holding a
probe and approaching a system. Furthermore, embodiments
of the present invention can reduce manual control of freeze/
unfreeze, because the invention can enable the freeze/un-
freeze to be fully automatic.

Although specific embodiments of the invention have been
described above in combination with drawings, without devi-
ating from the spirit and range of the invention, those persons
skilled in the art can make various changes, amendments or
equivalent alternations to the invention. These changes,
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amendments or equivalent alternations will be deemed as
falling within the scope of the invention as defined by the
claims as attached herein.

What is claimed is:

1. An apparatus for automatically controlling a state of
operation of an ultrasound detecting system, the apparatus
comprising:

afirst sensor disposed in a probe of the ultrasound detecting
system and connected to a device main body, wherein
the first sensor is configured to detect if the probe is
being operated;

a second sensor disposed in the device main body of the
ultrasound detecting system, wherein the second sensor
is configured to detect if a user is in proximity of the
device main body; and

a control unit configured to control the state of operation of
the ultrasound detecting system based on the detecting
results of the first sensor, wherein the control unit is
further configured to set the probe in an activated state
when the first sensor detects that the probe is not being
operated and when the second sensor detects that the
user is in proximity of the device main body.

2. The apparatus according to claim 1, wherein the first
sensor detects if the probe is being operated by detecting
changes in capacitance between the probe and the ambient
environment.

3. The apparatus according to claim 1, wherein the first
sensor detects if the probe is being operated by detecting
changes in inductance between the probe and the ambient
environment.

4. The apparatus according to claim 1, wherein the control
unit is configured to freeze the probe when the first sensor
detects that the probe is not being operated.

5. The apparatus according to claim 1, wherein the control
unit is further configured to control the state of operation of
the ultrasound detecting system based on the detecting results
of the first sensor.

6. The apparatus according to claim 1, wherein the control
unit is further configured to freeze the probe when the first
sensor detects that the probe is not being operated and when
the second sensor detects that the user is not in proximity of
the device main body.

7. The apparatus according to claim 6, wherein the control
unit is further configured to set the ultrasound detecting sys-
tem in a standby state when the first sensor detects that the
probe is not being operated and when the second sensor
detects that the user is not in proximity of the device main
body.

8. An ultrasound detecting system comprising:

a device main body;

a probe connected to the device main body; and

an apparatus for automatically controlling a state of opera-
tion of the ultrasound detecting system, the apparatus
comprising:

a first sensor disposed in the probe and connected to a
device main body, wherein the first sensor is config-
ured to detect if the probe is being operated;

a second sensor disposed in the device main body of the
ultrasound detecting system, wherein the second sen-
sor is configured to detect if a user is in proximity of
the device main body; and

a control unit configured set the probe in an activated
state when the first sensor detects that the probe is not
being operated and when the second sensor detects
that the user is in proximity of the device main body.

9. The ultrasound detecting system according to claim 8,
wherein the control unit is further configured to control the
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state of operation of the ultrasound detecting system based on
detecting results of the first sensor.

10. A method for automatically controlling a state of opera-
tion of an ultrasound detecting system, the method compris-
ing:

detecting, with a first sensor disposed in a probe of the

ultrasound detecting system, if the probe is being oper-
ated,;

detecting, with a second sensor disposed in a device main

body of the ultrasound detecting system, if a user is in
proximity of the device main body; and

automatically controlling the state of operation of the ultra-

sound detecting system by one of (i) setting the probe in
an activated state when the first sensor detects that the
probe is not being operated, and when the second sensor
detects that the user is in proximity of the device main
body, and (ii) freezing the probe if the first sensor detects

5

10

that the probe is being operated and if the second sensor
detects that the user is in proximity of the device main
body.

11. The method according to claim 10, wherein detecting if
the probe is being operated comprises detecting changes in
capacitance between the probe and the ambient environment.

12. The method according to claim 10, wherein detecting if
the probe is being operated comprises detecting changes in
inductance between the probe and the ambient environment.

13. The method according to claim 10, wherein automati-
cally controlling the state of operation of the ultrasound
detecting system comprises freezing the probe if the first
sensor detects that the probe is not being operated.

14. The method according to claim 10, wherein freezing
the probe comprises setting the ultrasound detecting system
in a standby state.
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