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International application No.
PCT/US 16/26085

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AS1B 5/00 (2016.01)
CPC - AB1B 5/00

According to Internationa) Patent Classification (IPC) or o both national classification and IPC

B.  FIELDS SEARCHED

PC (8) - AG1B 5/00 (2016.01)
CPC - AG18 5/00

lMinimum documentation searched (classification system followed by ¢lassification symbaols)

USPC - 800/301, 600/200

Dacumentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - AG1B5/4809, AS1B5/11, AG1BS/T2T5, AB1B5I02055, AG1B2560/0209, GOGF 19/3437 (See Keywords halow)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Thomsoninnovation.com; Patbase; Google Scholar; Google Patents; Gogols.com; Freepatentsonline; ProQuest Dialog

Search Tenms: Monitoring, tracking, senser, infant, toddler, child, preschoolar, activities, motion, movement, sleep, breath, pattern, trend,
time, period, change, deviation, predict, estimate, forecast, upcoming, future, event, incident,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2015/0094544 A1 (SPOLIN et al.), 02 April 2015 (02.04.2015), Fig. 4-5; Para [0015], [0048), | 1-8 and 10-20
- [0D53], [0088], [0096}-{0097], [0106] e
Y 9
Y US 2014/0305204 A1 (HONG et al.), 16 October 2014 (16.10.2014), entire document, 9
aspecially Abstract; Para [0025), [0042]
A US 2010/0331630 A1 (ODIO), 30 Decermber 2010 (30.12.2010}, entire documant 1-20
US 2006/0047217 A1 (MIRTALEBI et al.}, 02 March 2006 (02.03.2006), entire document 1-20

D Further documents are listed in the continuation of Box C.

O

*  Special categories of cited documents:

“A" document defining the general state of the art which is not considered
0 be of particular relevance

“E" earlier application or patent but published on or after the international
filing date

“L™ document which may throw doubls on priority claim{s) or which is
cited top establish the publication date of another citation or other
special reason (as specified)

“0" document referring to an oral disclosure, use, exhibition or other
means

upm

document published prior to the international filing date but later than
the priority date claimed

“T"  later document published after the intemational filing date or priority
date and nat in conflict with the application but cited to understand

the principle or theary underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered fo invelve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

%
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ugn

Date of the actual completion of the international search

30 August 2016 (30,08.2016)

Drate of mailing of the intemational search report

14 SEP 2016

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISAJUS, Commissioner for Patents
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Facsimile No.  571-273-8300

Authorized officer:
Lae W. Young

PCT Halpdeak: 571-272-4300
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Form PCT/ISA/210 (second sheet) {January 2015)




(57) JP 2018-517995 A 2018.7.5

INTERNATIONAL SEARCH REPORT International application No.

‘PCTIUS 16/26065

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relats to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
. extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule §.4(a).

Box No. 111 Observations where unity of invention is lacking {(Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventians in this international application, as follows;

This application contains the following inventions or groups of inventions which ara not so linked as to form a single general inventive
concept undar PCT Rule 13.1. In arder for all inventions to be examined, the appropriate additional examination fees must be paid.

Group | - Clalms 1-20 directed to a system and method for identifying pattems of activity and predicting an activity for an infant.
Group || - Claims 21-40 directed to a system and method for predicting sleep patterns for an infant.

Group |l - Claims 41-60 directed to a system and methad for predicting behavior related to the observation for an infant,

Group |V - Claims 61-80 directed to a systam and method for pradicting behavior related to the Inference for an infant.

Group V - Claims 81-100 dirscted to a system and method for generating a developmental model for infants of various developmental
levels.

«- ( Bea Continuatian in Supplemantal Box ) -—

1. D As all required additional search fees were timely paid by the applicant, this international search report covers ail searchable
claims.

2, D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. & No required additional search fees were timely paid by the applicant. Censequently, this international search report is
1rezs'§rictcd to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:‘ The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continuation of:
Box Ill, Qbservations whare unity of invention i3 lacking

The inventions listad as Groups | though  do not relate to a single general inventive concapt under PCT Rule 13.1 bacauss, under PCT
Rule 13.2, they lack the same or coresponding special technical features for the following reasons:

Special Technical Features.

Group | requires the spedial technical feature of the patterns of activity are associated with changes in the measurement data over time;
and generating a mode! based on the patterns of aclivity, whersin the modsl is used o predict an upcoming activity for a first infant that
has expressed a first pattern of activity, not required by any other groups.

Group |l requires the spacial technical faature of the analyzing the measurement data to identify sleep patterns associated with the
plurality of infant monitoring systems, wherein the sleep patterns include sleep transitions, weke transitions, sleep durations, and wake
durations over a pariad of tima for infanis of various ages; and generating a model based on the sleep patterns associated with infants of
various ages, wherain the modal is used to predict upcoming slesp pattarns for a first infant basad on recent measurement data
associated with the first infant, not required by any other groups. ’

Group ill requires the special technisal feature of the first pattern of activity is associated with an observation about the infants; and
genarating & madel for the obsarvation based on the first pattern of activity for Infants of varicus ages, wherein tha mode! is used to
pradict behavior ralated to the observation for a first infant that has axpressed the first pattermn of activity, net required by any other
groups.

Group IV requires the special tachnical feature of the first pattern of activity is associated with an infarence about the infants; and
generating a model for tha infarence based on the first pattern of activity for infants of various ages, whersein tha model is used to predict
behavior related to the inference for a first infant that has expressed the first pattern of activity, not required by any other groups,

Group V requires the special technical feature of analyzing the measurement data from the plurality of infant monitoring systems to
identify a range of characteristics corresponding lo infants of varicus developmental lavels; and genarating a development model using
the range of characteristics for infants of various devalopmantal levals, the developmental modal including model measurement data for
infants at the various developmentai lavels, whargin the model measurement data is based on an aggregation of tha information
recaived from the plurality of monitoring systems, not required by any other groups.

Comman Technical Features

Groups |-V shared the faatures of receiving measurement data transmitted from a plurality of infant monitoring systems; the plurality of
infant monitoring systems each including an infant monitoring devica and an infant menitoring hub; the infant monitoring device
configured to gather measurement data for an infant and tha meonitoring hub configured to process the measuremant data.

Groups |, Ilf and IV shared the features of analyzing the measurement data to identify pattarns including a first pattern of activity of
infants associated with the plurality of Infant monitoring systerms.

Howévar, this shared technical feature doss not represent a contrdbption gver prior art, because the shared technical featurs is obvious
over US 2010/0030122 A1 (Gaspand), 04 February 2010 (04,02.2010} in view of US 2010/0331630 A1 (Qdio}, 30 December 2010
(30.12.2010).

Gaspard teaches recelving measuremant data transmitted from a plurality of infant monitoring systems (Para [0082], [0107])- massager
may also have the technology to non-invasively menitor and measure brain activity to determine the distress state of the infant;
physically interface with the haspital's data network and system for data ransmissioniretrieval); the plurality of infant monitoring systems
aach including an infant monitoring device and an infant monitoring hub {Para [0013), [2082], [0174] - Sensors and other monitoring

accl ries provide electronic, visual, and awdible feadback information regarding various characteristics of the infant; central
recelvarfiransmitter, and communicate with the user; A network configuration will allow all massage units to communicate (hard wired or
wirelass) to a central receiveriransmitter/router 520 which will collect data from the massagar concerning the progression of the
massaga); the infant monitoring device configured (o gather measurement data for an infant and the monitoring hub configured to
process the measuramant data (Fara[0107), [0153] - collect infarmation which will be sent te the micropracessor unit 320 with the
inputfoutput passing over lead 314 through the jack 312 to the microprocessor for further analysis; software operatively associated
therawith will analyze the data and may display all the results or a portion of the results (relevant infermation ta the user} on the screen
466 to the user).

Odio teaches analyzing the measurement data to identify patterns including a first pattem of activity of infants associated with the
plurality of infant monitering systems (Para [0028], [0067], [0167] - sleep initiation monitoring modula 208 may be a part of the analysis
system 200.; detacts the pattem of motion of the ghild during the night; pattern of findings may be obtained from the results).

As the common technical feature was known in the art at the time of the invention, this cannot be considered a common technical
faaturgs that would otherwise unify the groups.

Therefora, Groups | though V lack unity undar PCT Rule 13.

Form PCT/1S8A/210 (extra sheet) (January 2015)
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