Boundless Security Systems, Inc. Made in CT

sharper images with better access and easier installation

Woman- Owned

Ultra Low Bandwidth, I\/Iultl-s”””B“S'”ess
Stream Outdoor Digital Video
Survelllance System Makes
City-Scale, Wi-FI Wireless
Video Survelllance Practical
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against gun violence



#1 Problem with Video Survelllance Systems

Applications

« How can users remotely view sharp,
high resolution images with smooth
motion from multiple cameras
simultaneously without flooding a wired
or wireless network with video data ?

« Boundless’ unprecedented, highly orug nfested

Neighborhood s

efficient, ultra low bandwidth, Multi-
Stream Technology, solves this problem

Neigjﬁborhood s with
Sex Offenders

i GG

Railroad Right-of-
Ways and in Trains
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Executive Summary

There is a growing ne ed for temporary and permanent out-
door video surveillance to combat criminals and terrorists

Outdoor video surveillance is effective at reducing crime
and ID’ing terrorists, but its high price has limited its use

Large-area Wi-Fi and cable networks have not able to able to
carry the vast amount of data required by each camera

Installation costs of outdoor video surveillance cameras
have been high due to the large amount of video data re-
quired, forcing the installation of fiber-optic cables or very
high speed, dedicated, point-to-point wireless video links

Most outdoor systems use too few cameras, covering too
large an area with each camera and risking that a decoy dis-
tracts viewing from real action when PTZ cameras are used

Boundless’ ultra low bandwidth, indoor and ou tdoor Multi-
Stream Video Servers and remote-viewing / searching soft-
ware solve these difficult technical and econo mic problems
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Boundless Provides Far More Cameras Per
Sqguare Mile and Per Do

lar (Summary)

Boundless Multi-
Stream Video
Server City Wi-Fi

IP Cameras and
City Wi-Fi

IP Cameras and
Point-to-Point
Wireless

Cameras and
Fiberoptic
Network

Square Mile'

320 to 480
cameras @ 5 fps
[ camera; all
recorded with
sharpest images

sion and 4 fps /
camera, or only 3
to 5 cameras for
sharpest images;
3x to 5x increase
with MPEG-4

requires a point-
to-point wireless
connection; typ.
30 fps / camera

Example Tropos Metro- Tropos Metro- Solectek Point- |fiberoptic, not
Network Mesh or Mesh wireless to-Point wireless |wireless, point-
Motorola Canopy [ network (New backhaul (New to-point network
wireless network | Orleans 2004) Orleans 2005) (Chicago 2004)
Maximum 160 to 240 10 to 15 cameras |dozens of potentially
Number of cameras @ 10 with excessive cameras, but unlimited
Cameras per fps / camera, or |JPEG compres- |each one cameras, but

each camera
requires a fiber-
optic connection,
typ. 30 fps /
camera

Block Coverage

up to 100%

up to 4% +/-

up to 25% +/-

up to 100%

Total Cost per $3,125 originally plan- | $18,750 (USA $34,400
Camera and All assuming four ned for video Today, June (PoliceOne
Infrastructure cameras per capture and dis- |2005) News, Sept.
Per Camera Boundless Multi- | tribution, capture 2004)

Stream Video replaced by

Server Solectek back-

haul network

Cost / Sq. Mile $704K to $1.25M [ (not possible) $4.2M to $7.5M $7.7M to $13.7M

T There are often 15 to 20 blocks per linear mile (ref: http://www.land4ever.com/block.htm), or 225 to 400 blocks
per square mile. Four cameras at each intersection would require 225 to 400 cameras per square mile. Cost /
Sqg. Mile is based on four cameras at each intersection, for a total of 225 to 400 cameras per square mile.
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Boundless Provides Far More Cameras Per
Square Mile and Per Dollar (Technical)

Boundless Multi-
Stream Video
Server City Wi-Fi

IP Cameras and
City Wi-Fi

IP Cameras and
Point-to-Point
Wireless

Cameras and
Fiberoptic
Network

Example Network

Tropos MetroMesh
or Motorola Canopy
wireless network

Tropos MetroMesh
wireless network
(New Orleans 2004)

Solectek Point-to-
Point wireless (New
Orleans 2005)

fiberoptic, not
wireless, point-to-
point network

Network
Architecture

Distributed
(consumer grade)

Distributed with
wired high-speed
backhaul

Star: each camera
connects only to
command center

Star: each camera
connects only to
command center

Aggregate Network

10 to 15 Mbps total

10 to 15 Mbps total

multiple Mbps per

multiple Mbps per

Required per
Camera for Live
Images

Assess ment
images using
MPEG-4; only on
demand, not

JPEG compression,
or 3 Mbps for
sharper images;
MPEG-4 gives 3x to

JPEG compression,
or 3 Mbps for
sharper images;
MPEG-4 gives 3x to

Bandwidth per square mile per square mile dedicated link to dedicated link to
Available command center command center
Minimum < 64 Kbps for 10 1 Mbps for 4 fps 1 Mbps for 4 fps 3 to 6 Mbps for 30
Bandwidth fps for Situation with excessive with excessive fps using MPEG-4

communications
don’t upset the
network

speed backhaul
network to support
large video data

patterns at central
command center
for each camera

continuous 5x improvement 5x improvement
Ability to Relocate | Easy; ultralow Limited; must Limited; must Difficult; must
Cameras bandwidth customize high Isolate antenna connect each

camerato the
fiberoptic network

Recording and
Motion Searching

Distributed (safest)

Centralized (risky)

Centralized (risky)

Centralized (risky)

Quality of Recorded
Video Limited by
Quality of Live
Video Sentto
Command Center

No. Multiple
different digital
video streams per
camera are
recorded internally.

Yes.

Yes.

Yes.
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Centralized Architecture of Conventional City-Wide °
Video Surveillance Systems is Expensive, Fault-

Each video connection

Prone, and Hard to Access Remotely
of a distant camera
requires high speed

Loss of a central control
room, such as the one at 7
' point-to-point wireless World Trade Center, or e
"@_or an optical network at multi-fiber optical cable .
‘aminstallation cost causes |oss of use of /6’
alon%%%;housands cameras throughout city _—
=, per cameré and along highwg;lfg
Typically 6 Mbps contin-
uously, even with 40:1
~—. compressjon, is24-x%
w

=i A Y

of many DSL and cable,
broadband uplinks

Expensive, multi-megabits per
second continuously, point-to-
point fiber optic or wireless
connection

Cameras all over
city and highways
feed to a single

SONET optical network
control room

-

"I EREERRRRNT
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High total cost per camera
-

leads to too few cameras and
risk that a decoy distracts
viewing from real action




The WHALE Communications Problem In
Conventional OQutdoor Video Survelllance

« Each video camera requires a WHALE of digital data trans-
mission, about 24 x speed of inexpensive broadband
Internet uplinks, even with high (40:1) video compression,
but this is many vendors’ idea of “low bandwidth”

 Very high spe ed communications networks are expensive

 Need for very high speed limits remote viewing of live
video, and searching and reviewing recorded video

e The speed an Internet Service Provider sends (uplink)
Information from a site to the Internet is much slower than
the speed a user receives (downlink) information from the
Internet, making it quick for a user to browse the Internet,
but slow for a video surveillance system to send images

« Conventional outdoor surveillance systems send video
continually for each camera regardless of what it's to be
used for, and regardless of whether it’s needed or not, to a
central location for recording, viewing and searching
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Boundless’ Unique Multi-Stream Technology
Solves the WHALE Communications Problem (1)

Boundless’ unique, highly encrypted, ultra low bandwidth,

Outdoor Multi-Stream Video Server...

— avoids need to continuously send huge amounts of video data, multiplying
the number of simultaneous wireless video surveillance channels 100-fold
compared to conventional analog and digital video transmission devices

— Is far more efficient than conventional systems because it simultaneously
and continuously forms, internally records, and prepares for later search-
iIng, multiple different, task-optimized, digital video streams for each camera

— converts a WHALE of video from each camera into a MINNOW that is
securely sent only when requested to an authorized user via the Internet

— sends live video, at 10 frames/s/camera with sufficient resolution for remote
situation assessment, using only 1% of the bandwidth of conventional
systems, enabling multiple cameras per site to be viewed simultaneously

— provides a cluster of four video cameras for omni-directional viewing,
reducing the risk that a decoy distracts attention from the real action

— Internally records all video streams continuously and simultaneously, and
enables hours to be remotely searched and reviewed in minutes

— provides interoperable video and supports virtually unlimited storage using
Boundless’ Storage Operating Sygiem "

Boundless Security Systems, Inc., www.BoundlessS.com
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Boundless’ Unique Multi-Stream Technology
Solves the WHALE Communications Problem (2)

Streams window from Boundless’

The multiple digital video streams per camera o »ane cien sotwere,

showing multiple sites, multiple

produced by Boundless’ highly encrypted, Ciﬂiﬁﬁfﬁ?ﬁSrngaﬁlé'ff.'e
ultra low bandwidth, Outdoor Multi-Stream

Video Server are individually optimized for the
three most common tasks.

The multiple digital video streams per camera
uniquely satisfy the competing tasks of:

— INVESTIGATIONS - sharpest images with highest resolution,
clarity (fewest compression artifacts) and data rate, remotely
view recorded video for faces, license plates, 0bjeCtS. m—]-

— MONITORING - images with smoothest motion and medium
resolution, clarity and data rate; remotely view multiple re-
corded cameras simultaneously, or one camera per site live

— SITUATION ASSESSMENT - images are communicated
most-easily, with medium frame rate, and lowest resolution
and data rate; remotely view live and recorded; remotely view
multiple live cameras per site simultaneously; best for rapid

remote review of recorded video, and PTZ control
© 2005-6 Boundless Security Systems, Inc., www.BoundlessS.com
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Boundless’ Uniqgue Multi-Stream Technology
Solves the WHALE Communications Problem (3)

Boundless’ Control Panel client
software runs on Windows PC’s

and enables users to remotely:

— easily select and seamlessly view live and
recorded video from up to 63 cameras on
each computer screen at the same time,

— select Investigations, Monitoring and Situation
Assessment video streams for each camera,

— view any combination of live and recorded
video on each screen at the same time,

— perform motion searches with 128 zones per Screen capture shot from Boundless’ Control

camera on recorded video, quickly searching
only the areas where trouble was found,
quickly review recorded Situation Assessment
video streams then click over to recorded
Investigations streams for details, and

create and share Session files with full screen
formatting for cloning of viewing screens,

from Boundless’ ultra low bandwidth, indoor
and outdoor, Multi-Stream Video Ser\C/@ers

Panel client viewing software, showing multiple
sites, multiple cameras per site, multiple video
streams per camera, live and recorded video,
and a Motion Search Graph. Live video has a
green header. Recorded video has a red header.
Motion Graph shows relative amounts of motion.
The exact screen configuration, including the
specific recorded frames shown on the screen,
can be captured in a Session file, shared with
others and recalled later for further investigation.
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Boundless’ Outdoor Server Provides Omni-Directional Cluster
of 4 Cameras and Low Cost Cable Modem Communications

Legend:

. -Pan-tilt-zoom (PTZ) CCTV camera (up to 4 per

Boundless Outdoor Multi-Stream Video Server)
; all can be viewed live remotely, simultaneous-
ly and securely by authorized users only, at 10
frames per second p er camera using only a 256
Kbps (total) uplink, with Internet traffic only

when live or recorded video is viewed remotely

Boundless’ ultra low bandwidth, Outdoor Multi-
Stream Video Server with internal disk storage,
off-peak archiving, and secure, encrypted,
inexpensive, ultra low bandwidth, cable modem
communications and dynamic IP address

“Junction bo x with low voltage power supply

and battery backup (or power from cable TV /
cable Internet network)

. “.Connection to cable modem in cable TV / cable
"+ Internet network (only 256 Kbps uplink needed

.
.
.
.
.
.
.
.
.
.
.
.
"
.

Telephone pole, utility pole, or temporary pole

Applications

City Streets

Drug-Infested
Neighborhoods

Neighborhoods with
Sex Offenders
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Boundless’ Outdoor Server Provides Omni-Directional Cluster -

of Four Cameras and Lo w Cost Wireless Communications

Legend: Applications

_-Pan-tilt-zoom (PTZ) CCTV camera (up to 4 per

Boundless Outdoor Multi-Stream Video Server)

; all can be viewed live remotely, simultaneous-

ly and securely by authorized users (only), at 10

frames per second p er camera using only a 256 City Streets
Kbps (total) uplink

.
.
.
.
" .
..
.
.
.
"o
.

Outdoor Wi-Fi wireless communications (only
. . 256 Kbps uplink needed for remote viewing of

) four live cameras simultaneously at 10 frames
per second per camera, with Internet traffic only Drug-Infested
when live or recorded video is viewed remotely, Neighborhoods
or when video is remotely archived off-peak)

‘Boundless’ ultra low bandwidth, Outdoor Multi-

Stream Video Server with internal disk storage,

off-peak archiving, secure, highly encrypted,
_ultralow bandwidth, Wi-Fi communications, Neiggfg;gggzr‘g“h
and dynamic IP address

“Junction bo x with low voltage power supply
and battery backup

‘Telephone pole_, u_tlllty pc_)le,_ temporary pole, Railroad Right-of-
rooftop of a building, or inside a train car Ways and in Trains
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Boundless’ Distributed Architecture Solves the
Centralized BUNKER Vulnerability Problem

Authorized users (only) view
live and recorded video and
perform motion searches
using PC’s with Boundless’

‘ ultra low bandwidth, secure,
\ video viewing and control, et 2l
“~_Secure, highly . client software e
encrypted video . A 4
traffic is"enly on . «°
demand, reducing ‘ et L.
cost and burden on™ yS Lot
communications \ &
infrastructure
Internet <«------------.. ) -
Dynamic IP
address redu:gfg:gj ...,
costsandtelps 4\ N 00000 .. .
—protect sites from " Secure wireless
y Cyber attacks Commhﬁieatjgo§

Boundless Broadcast
Server controls
access, limits
bandwidth, and
expands storage (opt)

Distributed Inputs + Secure Distributed Ultra Low Bandwidth Communications +
Secure Distributed Control + Secure Distributed Viewing = Reliability

13
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Conclusion

 Boundless’ unprecedented, ultra low bandwidth, Outdoor
Multi-Stream Video Server and remote-viewing s oftware:
— provide an economical, interoperable solution for outdoor
video surveillance to help reduce crime and combat terrorists
— avoid the huge amount of data usually required for video and
avoid the very high speed communications network required
— enable consumer-oriented, multi-purpose, large area Wi-Fi
and cable networks to carry the video from dozens of cam-
eras simultaneously with only a small load on the network
— enable the seamless viewing of dozens of cameras simultan-
eously at frames/second/camera, not seconds-per-frame
— enable the use of far more cameras and omni-directional
viewing at intersections, rather than covering too large an
area with each camera and risking that a decoy distracts
viewing from real action when PTZ cameras are used
e Call 203-445-0562 now for a security assessment

© 2005-6 Boundless Security Systems, Inc., www.BoundlessS.com




Boundless Security Systems, Inc. Made in CT

sharper images with better access and easier installation

Woman-Owned

Ultra Low Bandwidth, Multi-
Stream Outdoor Digital Video
Survelllance System Makes
City-Scale, Wi-FI Wireless
Video Surveillance Practical

Boundless’ unprecedented Multi-

a B SSI excl us Ive Stream Technology makes city-
scale, Wi-Fi wireless video

surveillance with large numbers of

cameras practical. Boundless

multiplies the number of simultan-

eous wireless video channels by

100-fold and provides 6+ times as
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