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(57) Abstract: This invention relates to systems providing event triggered alerts. Previously, safety monitoring systems only
provided an alert and recording of the triggering environment atter the fact. Embodiments of the present system (200) use a continu -
ously on audio and/or video input device (78, 80). A continuously on recording module (60) is coupled to the continuously on audio
and/or video input device. A first general computing device (10) coupled to the continuously on recording module is configured to:
demarcate audio and/or video data provided by the continuously on recording module with a pre-set time buffer. Then, detect a trig-
gering event in the user's environment. After that, transmit the demarcated audio and/or video data with the pre-set time buffer, the
transmitted demarcated audio and/or video data providing to a third party a recording of the user's environment at a pre-determined
time prior to the triggering event.
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BODY WORN MONITORING SYSTEM WITH EVENT TRIGGERED ALERTS
TECHNICAL FIELD

[0001] The embodiments herein relate generally to systems providing event

triggered alerts.

BACKGROUND ART

[0002] Current safety monitoring systems are passive and/or only provide an alert
and recording of the triggering environment after the fact. There is very little information

provided to aid those analyzing a scene for the impetus of the triggering event.

DISCLOSURE OF THE INVENTION

[0001] A body worn monitoring system for providing contextual audio and/or
video data of a user's environment comprises a continuously on audio and/or video input
device. A continuously on recording module may be coupled to the continuously on audio
and/or video input device. A first general computing device may be coupled to the
continuously on recording module. The first general computing device may: demarcate audio
and/or video data provided by the continuously on recording module with a pre-set time
buffer, detect a triggering event in the user's environment, and in response to the detected
triggering event, transmit the demarcated audio and/or video data with the pre-set time buffer,
the transmitted demarcated audio and/or video data providing to a third party a recording of
the user's environment at a pre-determined time prior to the triggering event.

[0002] A computer program product for monitoring and providing contextual
audio and/or video data of a user’s environment, the computer program product comprising a
non-transitory computer readable storage medium having computer readable program code
embodied therewith, the computer readable program code being configured to: continuously
record audio and/or video data of a first user’s environment; demarcate the recorded audio
and/or video data with a pre-set time buffer; analyze the recorded audio and/or video data
with a pre-set time buffer for a triggering event; detect the triggering event in the analyzed
recorded audio and/or video data with a pre-set time buffer; and in response to the detected
triggering event, transmit the demarcated audio and/or video data with the pre-set time buffer

to a third party, the transmitted demarcated audio and/or video data providing to the third
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party playing a recording of the user’s environment at a pre-determined time prior to the

triggering event.

BRIEF DESCRIPTION OF THE FIGURES

[0003] The detailed description of some embodiments of the invention is made
below with reference to the accompanying figures, wherein like numerals represent
corresponding parts of the figures.

[0004] Figure 1 is a block diagram of a computer system/server according to an
embodiment of the subject technology.

[0005] Figure 2 is a block diagram of a network according to an embodiment of
the subject technology.

[0006] Figure 3 is a block diagram of a body worn monitoring system according
to an embodiment of the subject technology.

[0007] Figure 4 is a flowchart of a method for providing an alert to third parties

by a body worn monitoring system according to an embodiment of the subject technology.

BEST MODE OF THE INVENTION

[0008] In general, embodiments of the disclosed invention provide a body worn
system that provides alerts to third parties based on a triggered event. Some embodiments
may be particularly useful for public safety personnel. The system may automatically
transmit audio and/or video data to third parties so that the context of a triggered event may
be witnessed. In an exemplary embodiment, always-on recording may be used so that the
user’s surrounding environment is recorded and when a triggering event is detected, the
system demarcates within its recording files a previous section of recording for playback. The
length of the previous section of recording may be pre-set dependent on the expected use of
the system. The section of recording prior to the trigger event may be transmitted to a second
user in response to the trigger event so the second user can see the context of the situation
that led to the trigger event and may respond or come to the aid of the first user accordingly.
For example, in one exemplary application, a police officer may be split up from a partner.
The system may record his/her environment and once a triggering event (for example a gun is
drawn or a gunshot is detected), the events leading up to the triggering event may be

transmitted to the police officer’s partner or dispatch so the scene can be evaluated for the
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reasons why the gun was drawn and/or to confirm whether live gunfire was actually detected.
Thus a second police officer and/or additional backup has a better understanding of the
situation being engaged. As will be appreciated, some aspects of the subject technology may
be in the form of a computer program product processed by a general computing device.
Details of the process(es) and the device(s) performing the process(es) are described more
fully herein.

[0009] Referring now to Figure 1, a schematic of an example of a computer
system/server 10 is shown. The computer system/server 10 is shown in the form of a general-
purpose computing device. The components of the computer system/server 10 may include,
but are not limited to, one or more processors or processing units 16, a system memory 28,
and a bus 18 that couples various system components including the system memory 28 to the
processor 16.

[0010] The computer system/server 10 may perform functions as different
machine types depending on the role in the system the function is related to. For example,
depending on the function being implemented at any given time when interfacing with the
system, the computer system/server 10 may be for example, personal computer systems,
tablet devices, mobile telephone devices, server computer systems, handheld or laptop
devices, multiprocessor systems, microprocessor-based systems, set top boxes, programmable
consumer electronics, network PCs, and distributed cloud computing environments that
include any of the above systems or devices, and the like. In some embodiments, the
computer system/server 10 is a device worn by one or more users in the system (for example,
a mobile telephone, tablet, wearable computing device, etc.). In some embodiments, the
computer system/server 10 is an intermediary processing device receiving, analyzing, and
transmitting data between users (for example, a personal computing device, hub server, etc.).

[0011] The computer system/server 10 may be described in the general context of
computer system executable instructions, such as program modules, being executed by a
computer system (described for example, below). In some embodiments, the computer
system/server 10 may be a cloud computing node connected to a cloud computing network
(not shown). The computer system/server 10 may be practiced in distributed cloud computing
environments where tasks are performed by remote processing devices that are linked
through a communications network. In a distributed cloud computing environment, program
modules may be located in both local and remote computer system storage media including

memory storage devices.
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[0012] The computer system/server 10 may typically include a variety of
computer system readable media. Such media could be chosen from any available media that
is accessible by the computer system/server 10, including non-transitory, volatile and non-
volatile media, removable and non-removable media. The system memory 28 could include
one or more computer system readable media in the form of volatile memory, such as a
random access memory (RAM) 30 and/or a cache memory 32. Any combination of one or
more computer readable media (for example, storage system 34) may be utilized. In the
context of this disclosure, a computer readable storage medium may be any tangible or non-
transitory medium that can contain, or store a program (for example, the program product 40)
for use by or in connection with an instruction execution system, apparatus, or device. A
computer readable storage medium may be, for example, but not limited to, an electronic,
magnetic, optical, clectromagnetic, infrared, or semiconductor system, apparatus, or device,
or any suitable combination of the foregoing. By way of example only, a storage system 34
can be provided for reading from and writing to a non-removable, non-volatile magnetic
media device. The system memory 28 may include at least one program product 40 having a
set (e.g., at least one) of program modules 42 that are configured to carry out the functions of
embodiments of the invention. The program product/utility 40, having a set (at least one) of
program modules 42, may be stored in the system memory 28 by way of example, and not
limitation, as well as an operating system, one or more application programs, other program
modules, and program data. Each of the operating system, one or more application programs,
other program modules, and program data or some combination thereof, may include an
implementation of a networking environment. The program modules 42 generally carry out
the functions and/or methodologies of embodiments of the invention as described herein.

[0013] The computer system/server 10 may also communicate with one or more
external devices 14 such as a keyboard, a pointing device, a display 24, etc.; and/or any
devices (e.g., network card, modem, ctc.) that enable the computer system/server 10 to
communicate with one or more other computing devices. Such communication can occur via
Input/Output (I/O) interfaces 22. Alternatively, the computer system/server 10 can
communicate with one or more networks such as a local area network (LAN), a general wide
area network (WAN), and/or a public network (e.g., the Internet) via a network adapter 20.
As depicted, the network adapter 20 may communicate with the other components of the
computer system/server 10 via the bus 18.

[0014] As will be appreciated by one skilled in the art, aspects of the disclosed

invention may be embodied as a system, method or process, or computer program product.
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Accordingly, aspects of the disclosed invention may take the form of an entirely hardware
embodiment, an entirely software embodiment (including firmware, resident software, micro-
code, etc.) or an embodiment combining software and hardware aspects that may all

29 Cc

generally be referred to herein as a “circuit,” “module,” or “system.” Furthermore, aspects of
the disclosed invention may take the form of a computer program product embodied in one or
more computer readable media having computer readable program code embodied thereon.

[0015] Aspects of the disclosed invention are described below with reference to
block diagrams of methods, apparatus (systems) and computer program products according to
embodiments of the invention. It will be understood that each block of the block diagrams,
and combinations of blocks in the flowchart illustrations and/or block diagrams, can be
implemented by computer program instructions. These computer program instructions may
be provided to the processor 16 of a general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a machine, such that the
instructions, which execute via the processor of the computer or other programmable data
processing apparatus, create means for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0016] Referring now to Figure 2, a block diagram of a system 100 for
communicating triggered event alerts is shown. The system 100 may connect a user 110 to a
third party 130 through a network 120. In some embodiments, the third party 130 may be a
second user such as a police officer’s partner. In some embodiments, the third party 130 may
be an intermediary between the first user and the second user (for example, a dispatch office
communicating with multiple officers). The network 120 may include a server 125 storing a
software embodiment of the disclosed invention. The user 110 and third party 130 may
interact with the system 100 with an electronic device (for example, a PC or mobile device).
It will be understood that the electronic device used by the user 110 and the third party 130
and the server 125 may function for example, under the description the computer
system/server 10 of Figure 1. In some embodiments, the network 120 may be a cloud based
environment. Computer program product embodiments of the subject technology may be
processed one the device of the user 110, server 125, and third party 130 as described herein.
In the description that follows, the computer system/server 10 may be referred to in general
as the “device 10” which is worn by end users 110 and 130.

[0017] Referring now to Figure 3, a system 200 for monitoring triggering events
and issuing an alert is shown according to an exemplary embodiment of the subject

technology. In an exemplary embodiment, the system 200 may be used by public safety
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personnel such as police officers or fire fighters. For sake of illustration, the context of the
system 200 will be described as used by police officers in the field. The system 200 may
continuously monitor a police officer’s (first user’s) environment for a triggering event. A
triggering event may be based on an action associated with a device 50 worn by the user 110
or environmentally detected phenomenon. For example, the release or use of a firearm 50
from its holster or the firing of another weapon may be detected and trigger aspects of the
system 200. For sake of clarity, device 10 of the user 110 will be referred to as device 10A
and the device 10 of the third party user 130 will be referred to as device 10B. Use of the
term “edge” refers to a device on the edge of a network. The system 200 also includes a video
input 78 provided by a camera 82 worn on the user and an audio input 80 provided by a
microphone 84 worn by the user 110. In an exemplary embodiment, the video input 78 and/or
the audio input 80 is always-on recording the surrounding environment. While the following
is described in the context of both audio and video data being provided, some embodiments
may use audio or video exclusively. A recording module 60 may be connected to the video
input 78 and/or the audio input 80. The recording module 60 may be always-on and also
worn by the user 110. The recording module 60 may be wirelessly connected to the video
input 78, the audio input 80, and/or the device 10A. The device 10a may include computer
program products that include for example, a media re-streamer module 65 (for displaying
audio/video data acquired by the video input 78 and the audio input 80), an edge compression
module 68 that compresses audio/video data for re-transmission, a rule engine and analytics
module 64 for processing audio/video data and sensor feedback, an alert engine 66 that issues
an alert signal in response to the rule engine and analytics module 64 detecting a triggering
event. Once a triggering action is detected by an edge monitor/connector module 62, the alert
engine 66 provides a signal to the rule engine and analytics module 64 which forwards the
signal to the media re-streamer 65 for distribution to third parties.

[0018] In an exemplary embodiment, the output from the recording module 60
may be processed (for example by a processing unit 16 as shown in Figure 1) so that the
audio/video data is continuously demarcated back in time by a pre-set time frame (for
example 30 seconds) for every recorded frame. In response to a detected triggering event, a
portion of the recorded audio/video data, starting at the demarcated point ahead of the
triggering event may be transmitted to the server 125. In an exemplary embodiment, the
server 125 may include an alerts distribution server 70. Data related to triggered events may
be stored in a database 72. A dispatcher data pull module 74 may provide access to for

example a dispatcher service that may evaluate the trigger alert and forwarded audio/video



WO 2016/014855 PCT/US2015/041836

data. The dispatcher data pull module 74 may forward confirmed triggered events through
the alerts distribution 70 to the third party user 130. In another example of use, an Incident
Response Coordinator, such as, a Public Safety Dispatcher may be monitoring the activities
of Policemen who are in the middle of an assignment, and realize that someone may be in
danger. In that scenario, the Dispatcher can initiate a request to the system 200 to retrieve
audio/video data from that Policeman's local recordings on their recording module 60. These
recordings would be tagged with each alert triggered and will include the pre-audio/video
segment associated with each alert, thereby allowing quick access to relevant portions of the
audio/video for better decision-making by the Public Safety Dispatchers. The third party user
130 may receive the forwarded audio/video data via an alert distributor module 76 in the
user’s 130 device 10B. The received audio/video data may display the user’s 110
environment prior to the triggering event on the device 10B. The device 10b may be
connected to peripheral devices 54 (a smart watch) 56 (headphones), and/or 58 (smart
glasses/heads-up display gear) for perceiving the displayed/broadcast transmission.

[0019] Referring now to Figures 2 and 3 concurrently, an exemplary use of the
system 200 is described in the context of a method 300 for providing an alert to third parties
according to exemplary embodiments of the subject technology. The blocks below describe
actions which may be performed by a processing unit (for example processing unit 16 of
Figure 1) unless noted otherwise. In block 310, an audio/video input device may be set up by
a first user with an external microphone or audio source/camera. In block 320, recorded data
captured by the audio/video input is digitized an encoded for transmission. In block 330, the
digitized audio/video data is stored in the pre-triggering event data buffer for a predetermined
amount of time (for example, a 30 second buffer). In block 340, the digitized audio/video
data is stored in a dynamic data buffer storage for long term storage and retrieval. In block
350, an external event triggers the need for the recorded audio/video including the pre-
triggering event data and the dynamic data to be streamed to a third party device. In block
360, the audio/video data of the user’s environment including the pre-triggering event data is
sent to a third party user. The pre-triggering event data may be followed by live streaming
audio/video data of the first user’s environment.

[0020] Persons of ordinary skill in the art may appreciate that numerous design
configurations may be possible to enjoy the functional benefits of the inventive systems.
Thus, given the wide variety of configurations and arrangements of embodiments of the
present invention the scope of the invention is reflected by the breadth of the claims below

rather than narrowed by the embodiments described above.
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INDUSTRIAL APPLICABILITY

[0021] Embodiments of the present invention can be useful for detect a triggering

event in the user’s environment. After that, in response to the detected triggering event,
embodiments of the disclosed invention can transmit the demarcated audio and/or video data
with the pre-set time buffer, the transmitted demarcated audio and/or video data providing to
a third party a recording of the user’s environment at a pre-determined time prior to the

triggering event.
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WHAT IS CLAIMED IS:

1. A body worn monitoring system for providing contextual audio and/or video data of a
user’s environment, comprising:
a continuously on audio and/or video input device;
a continuously on recording module coupled to the continuously on audio
and/or video input device; and
a first general computing device coupled to the continuously on recording
module, the first general computing device configured to:
demarcate audio and/or video data provided by the continuously on
recording module with a pre-set time buffer,
detect a triggering event in the user’s environment, and
in response to the detected triggering event, transmit the demarcated
audio and/or video data with the pre-set time buffer, the transmitted
demarcated audio and/or video data providing to a third party a recording of

the user’s environment at a pre-determined time prior to the triggering event.

2. The body worn system of claim 1, further comprising a second general
computing device configured to receive the transmitted demarcated audio and/or video data
with the pre-set time buffer and play the recording of the user’s environment at the pre-

determined time prior to the triggering event to provide context of the triggering event.

3. The body worn system of claim 1, wherein the first general computing device
is further configured to provide a live audio and/or video stream of the first user’s
environment following the recording of the user’s environment at the pre-determined time

prior to the triggering event.

4. The body worn system of claim 1, wherein the triggering event is based on a

detected use of a firearm.

5. The body worn system of claim 1, further comprising a dispatcher data pull
module connected via a network to the first general computing device, the dispatcher data
pull module providing access to the transmitted demarcated audio and/or video data with the

pre-set time buffer to a dispatcher service.
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6. A computer program product for monitoring and providing contextual audio
and/or video data of a user’s environment, the computer program product comprising a non-
transitory computer readable storage medium having computer readable program code
embodied therewith, the computer readable program code being configured to:

continuously record audio and/or video data of a first user’s environment;

demarcate the recorded audio and/or video data with a pre-set time buffer;

analyze the recorded audio and/or video data with a pre-set time buffer for a
triggering event;

detect the triggering event in the analyzed recorded audio and/or video data
with a pre-set time buffer; and

in response to the detected triggering event, transmit the demarcated audio
and/or video data with the pre-set time buffer to a third party, the transmitted demarcated
audio and/or video data providing to the third party playing a recording of the user’s

environment at a pre-determined time prior to the triggering event.

7. The computer program product of claim 6, further comprising computer
readable program code being configured to transmit the transmitted demarcated audio and/or

video data to a second general computing device for playback of the recording.

3. The computer program product of claim 6, further comprising computer
readable program code being configured to provide a live audio and/or video stream of the
first user’s environment following the recording of the user’s environment at the pre-

determined time prior to the triggering event.

10



WO 2016/014855

1/3

PCT/US2015/041836

/10

f_16

COMPUTER SYSTEM SERVER

PROCESSING UNIT

30~

32

STORAGE
SYSTEM

|
18 ese- | ol
24 207 |
[ ! A
DISPLAY = 1/0 INTERFACE(S) 42
U
22 NETWORK ADAPTER
|
\-20
Y
ExTERNAL |/ 14
DEVICES(S)
FIG.1
~-110 100 -
, \ 130-~,

r————*"=—=7717




PCT/US2015/041836

WO 2016/014855

NI E

doLNgdrdisia
35d3 1431V

9s/-

dANOHd
1HVINS

anoid
AHOMLAN

YOLDIANNOD
29" /4OLINOW
39503
N\
0€T <oﬁ/ 4
INIDNI
o ARSERLY
99~/

0crT

11Nd v1vda

-43HD1vdSId

v

VIQ3aw/viva
ANIHDYUY

Y
d3INYES

SOILATYNY ANV
ANIONT 371N

9~/

NOISS3ddINOD
ERICE

89—

HAWVIHLSIY
VIA3ANW

S9—" | 3nOHd

LHVINS

NOILNGIY1SId

S1d31v -

0L~

SIDIAYEAS ANO1D k

£/t

Xoaxdvid

SAVMTY

0S

NO

NO

09 /
SAVMIV
8.




WO 2016/014855

300
\

PCT/US2015/041836

/310

AN AUDIO/VIDEOINPUT DEVICE IS SET

UP WITH AN EXTERNAL MICROPHONE

OR AUDIO SOURCE/CAMERA
! 320
AUDIO/VIDEO CAPTURED BY THE INPUT IS
DIGITIZED USING VARIOUS ENCODING METHODS

| j

J34O
THE DIGITIZED AUDIO/ THE DIGITIZED
VIDEQO IS STORED IN AUDIO/VIDEO IS
THE PRE-EVENT DATA STORED IN A
BUFFER FOR A DYNAMIC DATA
PREDETERMINED BUFFER FOR LONG
AMOUNT OF TIME TERM RETRIEVAL
‘ r
j350
AN EXTERNAL EVENT TRIGGERS THE
NEED FOR AUDIO/VIDEO TO BE
STREAMED TO A DEVICE OR THE CLOUD
! /360

PRE-EVENT AUDIO/VIDEO IS SENT TO
THE DEVICE OR THE CLOUD FOLLOWED
BY A LIVE STREAM OF DATA

FIG.4



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US15/41836

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - F41B 15/04 (2015.01)
CPC - F41B 15/04

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

B.  FIELDS SEARCHED

CPC Classification(s): H04M 11/04; F418 15/04; HO4N 5/225

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) Classification(s): HO4M 11/04; F41B 15/04; HO4N 7/18 (2015.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Keywords: transmit, buffer, video, event, trigger

Electronic data base consulted during the international search (name 6f data base and, where practicable, search terms used)
PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADOC Data); Google; IP.com; ProQuest

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2009/0251545 A1 (SHEKARRI, et al.) October OB, 2009, Abstract, FIG. 1, FIG. 2, FIGS. 1-8
3A-3C, paragraphs {0048], [0059], [0063], [0084], (0085}, [0120].
A US 7,363,742 B2 (NERHEIM) April 29, 2008, FIG. 1, column 4, line 52 to column 5, line 25, 1-8
column 6, lines 10-22.
A US 2007/0293186 (LEHMANN) December 20, 2007, paragraphs [0004], [0049], [0074]. 1,6
A US 2002/0072348 (WHEELER, et al.) June 13, 2002, FIG. 2, paragraphs [0010] and [0011]. 1,6
A US 6,917,801 (WITTE, et al.) July 12, 2005, Abstract 1,6

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

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the-art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or afler the international
filing date

“L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral d:sclosure use, exhibition or other
means

“P" document published prior to the international fi Fllng date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” 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

Date of the actual completion of the international search

10 September 2015 (10.09.2015)

Date of mailing of the international search report

130CT 2015

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Shane Thomas

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report

