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e KT-Tech History

KT-Tech, Inc. founded in 1991 by Dr. Bao Ting Lerner

(First woman to achieve status of tenured Full Professor in Science at
U.S. Naval Academy, Mathematics Department, 1979-1991)

KT-Tech : R&DaowKodiinh&r NASA Goddard Spac
I Created at request of NASA, 1991-2000 _ _
i Robotics Laboratory : sensor fusion, @’ e

computer vision, mission testbed for
astronauts (Hubble Missions, Flight Telerobotic Servicer Missions)

i Earth Sciences Directorate: image processing, understanding, and storage
of remotely sensed images; Mission to Planet Earth program; developed first
semi-autonomous Image Registration Software Toolkit

I Space Sciences Directorate: satellite sensor data analysis, Mars Rover
Prototype

KT-Techds Mi sgiPesent 2000

I Creating leading-edge technology to enable next-generation multimedia and
wireless applications(2000-present, independently funded)



http://www.nasa.gov/home/index.html

KT? KT-Tech: CreatingfiVi rt ual B:

A KT-Tech develops:
U leading-edge patented technology and software
applications that enable next generation multimedia
and wireless applications

A KT-Tech provides:

U alow cost, easily implemented, highly efficient
solution to increased bandwidth congestion and slow
delivery times through its Patented Advanced
Compression Software

A|KT-Techcreatesfi Vi rt ual Bandwi dt ho:
UKT-Techos Advanced Compr essi
multimedia content to enable any communication
channel to act as if it is several times wider than its
physical bandwidth capacity 3



K-[ ~ Company Purpose/Value Proposition

AKT-Tech provides fAdaffordabl e,
any bandwidth video, 1 mager.
narrowband and broadband networks deliver
multimedia content faster by providing unsurpassed
real-time (low latency) visual and audio quality
at any bandwidth.

KT-Tech has realized the Vision of tf
2-way Real-Time Video and Audio Communicator as a software

package capable of being loaded ont o d adgvices and operating

over today's networks.



http://en.wikipedia.org/wiki/Image:Dicktracy.jpg

KT : Problem

’ Companies and individuals have a real need for an affordable solution
to the problem of real-time video, still image and audio transmission and storage.

Customer pain points

A Bandwidth is expensive, both to create and to use.
A Increasing traffic is pushing up bandwidth costs.
U For mobile customers:
A Cannot get usable real-time delivery over congested networks
A Poor image quality/Low frame rates
x Specifically: video-conferencing on a mobile phone has been elusive:
A Not fast enough ( High Latency) ; poor quality
A Expensive- Priced too high for widespread customer adoption
A Requires access to Broadband (300 kbps or greater) for decent quality
A Limited carrier deployment
A Low Carrier bandwidth data caps [e.g. Verizon data usage limited to 5GB per month]

U For fixed site customers:
A High costi ever increasing equipment and bandwidth costs
A Poor communication with mobile sites
A Non-optimal performance (call tech support!!)
A How the customer tries to cope with the issue today.

U Mobile
A Limited & expensive Store-and-forward visual content exchange
U FEixed Site

A Sneaker-Net: DVDs physically mailed or carried to destination
A Expensive hardware/massive amounts of expensive Bandwidth
A Constant expensive technical support



K SOLUTION:

KT-T e ¢ hvalse Proposition:

KT-Tech software providesinaf f or dabl e, anywher e, \adeog,t i me|,
imagery a n d a uedabling all narrowband and broadband networks to deliver content
faster by providing unsurpassed real-time (low latency) visual and audio quality

at any bandwidth.

u KT-Tech software makes our customers life better by:
1. Saving costs
2. Opening new, previously unreachable, profitable markets
3. Making existing systems work more efficiently

U Where KT-Tech software physically sits:
1. KT-Tech software downloaded onto the mobile device
2. KT-Tech software downloaded onto PCs/laptops/tablets/smartphones
3. KT-Tech software i nt espfinvarte/baddwarat o OE MO



bt KT-Techoés SBrbdustsaSolations

- Game-Changing Technology That Enables Next Generation Multimedia and
Wireless Applications Today Through

Super Small and Super Fast Software Engines:

u less than 600 KB footprint ; 3000 pixels/sec/MHz ( version 1.0)
Example: a QVGA Frame (320 X 240 pixels) encodes on a low powered
500 MHZ ARM Processor in less than 0.06 Seconds (60 milliseconds)

1. Still Image & Video Software Engines
x Real-Time (Low Latency), Super Small
U Scalable (Narrowband to Broadband)

x  High Visual Quality {Still Image better than JPEG / Video better than
MPEG at a fraction of the bandwidth}

x  Symmetric (as fast to encode as to decode, unlike MPEG)
2. Audio (Sound) Software Engine
x  High Quality, Full-Frequency, Small File Size

KT-Tech Intellectual Property:

Patent [ #6,782,136] Issued, August 24, 2004, With All 76 Claims Awarded
Patent [ #7,054,498] issued, May 30, 2006, with All 11 Claims Awarded
Patent [ #7,346,218] issued, March 18, 2008, with All 4 Claims Awarded




Kt KT-Techdés Still IEnginge S

A Enables low latency, low bit-rate image transmission on narrow-band Internet
and wireless networks (Scalable up to Broadband)

A Unique scalability to available bandwidth (1 kbps to >1 Gbps)
A Visually lossless at compression ratios up to 100:1 (data dependent)
A Data lossless at compression ratios up to 7:1 (data dependent)
A Large image support (upto 36 GB+)wi t h  uni g uned ficzaopoand i | |
camera resolution level
U Provides superior analysis capability for medical and satellite imagery

U No inter-pixel interpolation, additions or distortions of original image,
unlike other competitive digital zooms

A Accurate compression of very small image files (less than 4KB), i.e. biometric
identification can work on images compressed by KT-Tech

U Provides most accurate compression of any size image
A 10 times faster than JPEG2000



K_E:' KT-Tech Still Image Compression

Examples:

The following slides show the power of
KT-Techos Stil | | mage Compl
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KT KT-Still Image Compression

The following 5 slides show the power of
KT-Techdés Still | mage Compr es
on a DoD image of 2 planes, at compression ratios for specific
DOD usability and actionability needs such as

IDENTIFICATION
CHARACTERIZATION
CLASSIFICATION
DETECTION

10



F-15 - CIVIL [UNCOMPRESSED)]
3,746,205 Bytes (~3.7 MB)

The original, F15 -CIVIL, is 3,746,205 Bytes (~3.7 MB)
UNCOMPRESSED

© KT-Tech Inc. 2010



F-15 -CIVIL -IDENTIFICATION
14,915 Bytes  (~15 KB)[250:1 CR]
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F15-CIVIL -IDENTIFICATION is 1,4915 Bytes (250:1 compression ratio [CR])
Visual Quality sufficient for IDENTIFICATION (ID Number is readable)

© KT-Tech Inc. 2010



F-15 -CIVIL -CHARACTERIZATION
2,414 Bytes (~2.4 KB) [1,550:1

F15-CIVIL - CHARACTERIZATION is 2,414 Bytes (1,550:1 compression ratio [CR])
Visual Quality sufficient for CHARACTERIZATION (What sort of tank, ship or aircraft?)

© KT-Tech Inc. 2010



K2 F-15 -CIVIL -CLASSIFICATION

805 Bytes (~0.8 KB) [4,650:1 CR]
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F15-CIVIL - CLASSIFICATION is 805 Bytes (4,650:1 compression ratio [CR])
Visual Quality sufficient for CLASSIFICATION (Is it a tank, ship or aircraft?)

© KT-Tech Inc. 2010




T F-15 -CIVIL -DETECTION
L~ 604 Bytes (~0.6 KB) [6,200:1 CR]

F15-CIVIL -DETECTION is 604 Bytes (6,200:1 compression ratio [CR])
Visual Quality sufficient for DETECTION (Is a target there?)

© KT-Tech Inc. 2010
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KT-Still Image Compression

The following 3 slides give more examples of
KT-St i1 | | 6s adaptability,
variety of images and compression purposes
such as:

U Biometrics (Facial Recognition)

U DEA License Plate Image

U CIA Foreign Text Image

scal

16



Blometrics
KT-Still
Input Image Resulting Image
— 20:1
‘ Compression R
4 KB 228 Bytes
(4,000 Bytes) (99.7% Biometric

Match Rate)

Response to a large vendor request. Compared multiple CODECs ability to
compress the base image to less than 250 Bytes and then run a biometric program
versus it. KT-Still was the only CODEC that allowed greater than a 50% match
rate. 100 KB soft CODEC easily fits on a device that can go into a pocket.
Would enable sub-second image compression, the high speed shoutback of
biometric data via existing foot soldier communications (2-60 kbps) , and increase
biometric match rates

17



Original

106 KB (.tif)

KT-Still Compression
on DEA Test Images

KT-Still

4 KB
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A A Foreign Text Capture

AText is the hardest thing to capture with
compression

ATest performed for CIA

AWanted bulk compression of text for
movement from theater to CONUS

A200:1 compression found to be
sufficient resolution for existing CIA
OCR systems (> 4x improvement over
compression currently in use by CIA)
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It KT-Large (Unique Zoom)

ADVANTAGES

UKT-Techodés | arge i mage compressi on, AKTL
text and preserves the continuity of lines and contours (as compared to JPEG
based compression)

U Use of KTLarge results in a significantly smaller file size with zoomed-in image
section visual quality comparable to that of the original

U Opening the compressed image and zooming in to the desired area in the
KTLarge viewer takes less than 5% of the time it takes to open the original file
and zoom in to the desired area 1 n AWin

U Downloading this KTLarge compressed image instead of the original will save
99.4% of the time over any bandwidth. Also the compressed file can be stored in
0.6% of the space needed for the original file.

U NOTE: KTLarge zoom function is unique in that it uses no inter-pixel
Interpolation, inter-pixel averaging, additions or distortions to the original image.
Therefore, the original data is never distorted or altered by use of the KT-Tech
zoom function. (Zoomed-in image section is naturally sharper)

20



KT-,- KT-La_rge (Unique Zoom)
: Tactical Map Example

U Current maps in use are compressed 20:1 using JPEG2000 (NGIA
ECRG format)-Compressed 20:1 as an ECRG, the file size of the
Tactical map would be ~14.4 MB

U The next 4 slides show the power of KT-Large (Unique Zoom) with
the Advantages outlined in the previous slide.

21
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-Large (Unique Zoom)
'acticalwlv\/l ap Example

Original Image

.bmp format
288 MB
955 secs to open
File: 31844.bmp

Source:

East View
Cartographic, Inc.
10601 Wayzata Blvd,
Minneapolis, MN
55305-1526

WGS-84

i
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KT-Large (Unique Zoom)
Tactical Map Example

80:1 ratio (1.3% of original file size)
KTLarge Image (zoomed-in section)
3.75 MB KT-Tech compressed vs. 288 MB original file size
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