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INTHE UNITED STATESDISTRICT COURT
FOR THE DISTRICT OF DELAWARE

REALTIME ADAPTIVE STREAMING LLC,

Plaintiff, Case No. 17-1520-JFB-SRF

V.

HAIVISION NETWORK VIDEO INC., JURY TRIAL DEMANDED

HAIVISION NETWORK VIDEO CORP., and
HAIVISION KB INC.,

Defendants.

SECOND AMENDED COMPLAINT FOR PATENT INFRINGEMENT

This is an action for patent infringement arising under the Patent Laws of the
United States of America, 35 U.S.C. § 1 et seq. in which Plaintiff Adaptive Streaming
LLC (“Plaintiff” or “Realtime’) makes the following allegations against Defendants
Haivision Network Video Inc., Haivision Network Video Corp., and Haivision KB Inc.
(collectively “Defendants’ or “Haivision™).

PARTIES

1. Redltime is a Texas limited liability company. Realtime has a place of
business at 1828 E.S.E. Loop 323, Tyler, Texas 75701. Realtime has researched and
developed specific solutions for data compression, including, for example, those that
increase the speeds at which data can be stored and accessed. As recognition of its
innovations rooted in this technological field, Realtime holds multiple United States
patents and pending patent applications.

2. On information and belief, Defendants are Delaware corporations with
their principal place of business at 13975 W Polo Trail Drive, Lake Forest, Illinois

60045-5119. Defendants reside in this District because they are incorporated in
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Delaware. Defendants offer their products and/or services, including those accused
herein of infringement, to customers and potential customers located in Delaware and in
this District. Defendant Haivison KB Inc. may be served with process through its
registered agent for service at: The Corporation Trust Company, Corporation Trust
Center 1209 Orange St., Wilmington, DE 19801. Defendants Haivision Network Video
Corp. and Haivison Network Video Inc. may be served with process through its
registered agent for service at: Corporation Service Company, 251 Little Falls Dr.,
Wilmington, DE 19808.

JURISDICTION AND VENUE

3. This action arises under the patent laws of the United States, Title 35 of
the United States Code. This Court has original subject matter jurisdiction pursuant to 28
U.S.C. §8 1331 and 1338(a).

4, This Court has personal jurisdiction over Defendants in this action because
Defendants have committed acts within the District of Delaware giving rise to this action
and has established minimum contacts with this forum such that the exercise of
jurisdiction over Defendants would not offend traditional notions of fair play and
substantia justice. Defendants have also committed and continue to commit acts of
infringement in this District by, among other things, offering to sell and selling products
and/or services that infringe the asserted patents.

5. Venue is proper in this district, eg., under 28 U.S.C. § 1400(b).
Defendants reside in this District because they are incorporated in Delaware.

Furthermore, upon information and belief, Defendants have transacted business in the
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District of Delaware and have committed acts of direct and indirect infringement in the

District of Delaware.

COUNT |

INFRINGEMENT OF U.S. PATENT NO. 8,934,535

6. Plaintiff re-alleges and incorporates by reference the foregoing
paragraphs, asif fully set forth herein.

7. Plaintiff Realtime is the owner by assignment of United States Patent No.
8,934,535 (“the ' 535 patent”) entitled “ Systems and methods for video and audio data
storage and distribution.” The 535 patent was duly and legally issued by the United
States Patent and Trademark Office on January 13, 2015. A true and correct copy of
the ' 535 patent is included as Exhibit A.

8. On information and belief, Defendants have made, used, offered for sale,
sold and/or imported into the United States products that infringe the ' 535 patent, and
continue to do so. By way of illustrative example, these infringing products include,
without limitation, Defendants’ video encoding products, such as, e.g., products that use
Haivision Media Platform, the Makito X H.264, Makito X HEVC, Makito X with
Storage, Makito Air, Makito XCR, and Makito X HARSH, KB Mini, KB
Encoder/Transcoder Server, KB 4K Encoder/Transcoder, Kraken Series (S-KR-Base; S
KR-Base-KLV; S KR-PREMIUM; S-KR-PREMIUM-KLV; S KR-ULTRA; S-KR-
ULTRA-KLV), Kraken CR, and streaming cloud services, such as, e.g., the Haivision
Video Cloud and Connect DVR services, and all versions and variations thereof since the

issuance of the '535 patent (“ Accused Instrumentalities’).
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9. On information and belief, Defendants have directly infringed and
continue to infringe the '535 patent, for example, through its own use and testing of the
Accused Instrumentalities, which when used, practices the method claimed by Claim 15
of the 535 patent, namely, a method, comprising: determining a parameter of at least a
portion of a data block; selecting one or more asymmetric compressors from among a
plurality of compressors based upon the determined parameter or attribute; compressing
the at least the portion of the data block with the selected one or more asymmetric
compressors to provide one or more compressed data blocks; and storing at least a
portion of the one or more compressed data blocks. Upon information and belief,
Defendants use the Accused Instrumentalities to practice infringing methods for their
own internal non-testing business purposes, while testing the Accused Instrumentalities,
and while providing technical support and repair services for the Accused
Instrumentalities to their customers.

10. For example, the Accused Instrumentalities utilize the H.264 video
compression standard, as well as Secure Reliable Transport (SRT) technology. “SRT
detects the real-time network performance between the encode / decode / transcode
endpoints. The endpoints can be dynamically adjusted for optimal stream performance

and quality.” See, e.g., https://www.haivision.com/products/srt-secure-reliable-transport/.

At least Haivision's Makito X and KB series devices use H.264 and SRT. Id. On
information and belief, al of the Accused Instrumentalities detect rea-time network
performance between the encode / decode / transcode endpoints and dynamically select a

compression technique for optimal stream performance.
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11. Furthermore, as can be seen by the highlighted text in the below graphic,

“All Haivison Media Platforms’ support “H.264” as an “Audio/Video Format”. See

Haivision Media Platform

ALL HAIVISION MEDIA PLATFORMS:

- H284

page 7/8 of the datasheet available at http://www3.haivision.com/hmp-datasheet:

12. In addition, from this below webpage listing a Haivision product,
“Haivision's award-winning Makito X H.264 encoder transports secure, low latency HD
video over any network at extremely low bitrates, making it ideal for live, interactive and

bandwidth constrained applications.” See https.//www.haivision.com/products/makito-

series/makito-x-h264/ (with “H.264 encoder” being highlighted):
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Makito X H.264

High-quality, low latency encoder

Haivision

Han! B awErdewinmimg  Makito X H268  encoder
trams sacure, low latency. HD video ower any nensork

al miply fow bt making it idesl for Wi
Interactive and Bandwidih constralned appliciaens

The Maksn available as-an wlira compact S0

13.  This portion of the datasheet also shows that Haivison's Makito X

“supports High Profile H.264 encoding.” See page 1/2 of the datasheet available at

Hailvision

High Quality, High Density, High Profile H.264 Encoder & Decoder

Hanrision's award-winning Makito X B0 over any network ak extre
low bit Avaliable as an ultra ¢ age, or within a high densit;
TRU or 4RU chassis. The Makito X s ideal for I vie, mieractive and bandwidth constrained applications

Hn;mest Guality To maxir
exced In low bandwidth erviro

http: //www3 haIVISIOI‘I com/datasheet maklto-
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14. Further portions of the datasheet show that the Haivision Makito X has

Features — Benefits
Low end-to-end latency Supports mission-critical distribution and interactive communication challenge
4 HD encoding engines

Multiple destinations per stream

Highly efficlent encoding

12 HD 10BOp&0 channels in TRU Highest density available reducing peind, and energy ConSum pEan

AES 256 bit encryption Secure unicast or multicast end-to-end video distribution

Metadata support rgert synchronized KLY into the MPEG stream from IP embedded, o sorial data sources
SAT and FEC Maintain video quality over ungualified networks and low cost publiic intemet connections
Integrated with Furnace, InStream Complete end-to-end video solution

and CoolSign

among its features the ability to perform “Highly efficient encoding” at “Up to twice the
quality or haf of the bandwidth, using High Profile H.264.” See page 1/2 of the

datasheet available at http://www3.haivision.com/datasheet-makito-x:

15.  Additiona portions of the datasheet show that the Haivision Makito X has
technical specifications that use H.264 for both “VIDEO ENCODING/DECODING” and
“IP NETWORK INTERFACES.” See page 2/2 of the datasheet available at

http://www3.hai vision.com/datasheet-makito-xX:

16. It also appears that all variations or different models of the Haivision
Makito X product utilize H.264, as can be seen by this below listing of the “Makito X

Product Portfolio & Ordering Information.” See page 2/2 of the datasheet available at

IP NETWORK INTERFACES
VIDEO ENCODING/'DECODING

H.254

'Hiﬂ-h.
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Makito X Product Portfolio & Ordering Information **

S0 S/B-292E-HDSDI  Maldts X Encoder ADf
SEIE

5/8-2920-HD2

http://www3.hai vision.com/datasheet-makito-X:

17.  TheHaivision Makito encoders are also known to be Haivision's hallmark
streaming video encoders using H.264, as can be seen by this press release in 2010 (See

https://www.haivisi on.com/about/press-rel eases/hai visi on-introduces-hi ghest-densi ty-hd-

h-264-encodingdecoding-sol ution/):
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Haivision Introduces the Highest Density HD H.264 Encoding/Decoding
Solution

New MB6 chassis accepts any combination of Makito encoders and decoders to provide up
to six HD 1080p60 channels in a single rack unit form factor

MONTREAL and CHICAGO — May 19, 2010 — Haivision Network Video today announced the release of the new MBS high

x-slot chassis for the Companys Makito™ "i_-H,zﬁd enco 2Ts. JARL:
density avallable for 1080p60 K264 encoding, housing up to six Makito encoder blades in a single rack unit (1-7/8 inch)

griormance and an incredible

About Halvision Network Video

Based in Montreal and Chicago, Halvision Network Video is a private company and a world leader in delivering the most

18.  Nonetheless, the Makito X is not the only encoder that Haivision has. By

Encoders / Transcoders

KB Series

H. , HEVC and 4K encoder and
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way of non-limiting example, Haivision aso has the KB Series which clearly uses H.264,

as can be seen by below (https.//www.haivision.com/about/press-releases/haivision-

i ntroduces-hi ghest-densi ty-hd-h-264-encodi ngdecodi ng-sol ution/):

See https://www.hai vision.com/products/kb-series/:

19. In addition, the datasheet for Haivision's KB series H.264 encoders make
multiple mentions to using H.264 for “live event streaming” as can be seen by this
portion of the Haivision KB series datasheet. See page 1/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:

| BEST VIEWING EXPERIENCE
H264 & HEVC Internet Media Encoders/Transcoders

Avallable as a small form factor portable  These resolutions can be distributed as a
appllance, HD server or 4K sarver, the KB cascade of adaptive bitrate RTMP/HLS/
Series of H.264 & HEVC Internet Medla MPEG-DASH streams 5

55 the world's

Encoders

and Transcoders provides you largest CDNs, giving i the highest

with  multiple options for lve event quality per bit and giving your internaet
streaming, helping you deliver the highest audience the best viewing experience

quality live wideo to your global internet ess af their

g 25 ographic location
audience. With the KB series, you have network conditions or preferred device.

options o encodeftranscode  video In

resolutions including 5D, 720p, HD 1080p

and up to 4K/UHD 2160p.

Features —— Benefits

H26&/HEVC encoding/transcoding  High efficiency video compression over constrained networks for lhve svents contribution

H2E84/HEVC ABR Cascados Seamiess viewing expenencsd Bt the player vl with dynamic bitrata/resalution tuning

SRT protocol AES encrypiod, packet loss resillent v video transport from souwrce encoder to cloud hostod transcodor
Extonsive CON Support Ensurd robable strearming over Akama, Limelight and other Adobe and Wowza batad Senices
608/708 closed captioning Support digital television closad captioning standards

Small Form Factor (option) High powered processing in a portable appliance with the KB Min

360-degroe Virtual Reality (option) Poweer virtual reality viewing experiences with the B 4K
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, Haivision
‘KB Series
A H264 | HEVC

Hi264 & HEVC Internet Media Encoders/Transcoders
for Powerful Live Event Streaming

Avallable as a small form factor portable appliance, HD server or 4K sorver, the KB Series of H 264 & HEVC Intemy

odia Encodors
o to

and Transcoders provides you with multiple options for live event streaming, helping you deliver the highest quality live vide

your gl ermot audience

Mini and KB 4K internet encoder

ranscoders offor

coding and ad

bitrate (ABR) ca

ded in resolutions including

Best Viewing Experience on Every Device With tha KB
S0, 720p, HD 1080p and up to 4K/UHD 2160p. Thes

da
ving you tha highast guality per bit and giving

ir geographic location, network conditions or preferred davice

%,

ptive bitrate R

internat audience the

netl connechion

he source Bn't very rellable

care of

and bandwidth is limited, simply send your video streams to a tr, coder in t cloud to Lz

=1

distribution. With support for HEVC, the KB Series uses up to 50% e ndwidth than K264, Additions
Reliable Transport) technology makes low-cost, readity ave et connec
transport from the source to the cloud most out of your a bie uplink

ylaltie

20.  There are also various other portions of the Haivision KB Series datasheet

rs flexible depleyment and hardware accal

Flexible Deployment Options The KB aration options for every live event

streaming scenarno

+ The award-winning KB Mini Encoder/Transcoder is a partable all-in-one H264/HEVC encoder, ideal for live event streaming

=i

HEVC cascades

from anywhere with an internat connection. Leveraging Intel CPU and GPLU hwbrid processing to deliver H.26

up to

D80p, the K

M gives you big power in a small form factor appliar
« A rackmountable server, the KB Encoder/Transcoder Server features redundant power supplies, RAID conf

Encoder/Transcoder Server is ideal for enterprise-grade internet

support for up to four 1080 video input channels. The KE
stroaming and fits within your existing enterprise infrastructure
The KB 4K Encoder/Transcoder ha
encoding to fuel the high

re accelorated HE

VC viewing experiances with the abili

s all the benefits of the KB Encoder/Transcoder Server, with hardwa
Upporting up to 4K H2EE,/

to capture 4K/UHD 2160p over 1 12G-5D1 or 4x 3G-50I interfaces

est quality streaming ove
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that mention the product’s usage of H.264 and being able to provide a “H.264” viewing
experience. See page  2/3 of the  datasheet avallable a

http://www3.haivision.com/Datasheet KB:
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21.  One page of the datasheet for Haivision's KB Series also shows H.264
being used for numerous applications, such as. for a “KB Mini” model device (“KB
MINI H.264 & HEVD SD/HD ENCODING/TRANSCODING APPLIANCE”), for an IP
“input support up to 1080p60~" (“One IP H.264 or HEV C input support up to 1080p60”),
for “ Stream Outputs’ that are “Up to one 2160p30 encode” (“H.264: Up to one 2160p30
encode’) and for an “ABR cascade: Up to 1080p30” (“H.264: Up to 1080p30”") (also
“With up to four 1080p60 inputs’), for “Video Encoding,” a “Video
Encoding/Compression Standard” (“H.264, HEVC/H.265" and “MPEG-2, H.264 and
HEVC”), a“Profile” (“H.264: High, Main, Baseline”), and for the “ Stream Outputs’ of

the “KB HD ENCODER/TRANSCODER SERVER”, aso “Up to one 1080p60 encodes
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per input” (“Or H.264: Up to one 1080p60 encodes per input”) and for an an H.264
“ABR cascade,” “Up to one 1080p30 encodes per input” (*Or H.264 ABR cascade: Up to
one 1080p30 encodes per input”) and finally as a“File Output” form (“H.264/MP4”). See

page 3/3 of the datasheet available at http://www3.haivision.com/Datasheet KB:

22. It aso appears that all or most variations or different models of the

TechSpecs KB Series
KB ENCODERTRANSCODER SERIES KB MM H 364 & HEVT SOMD ENCODINGTRANSCOOING APPLIANCE KA 4 ENCODERTRANSCODER
Va a
Video Encoding
KB HD ENCODERTRANSCODER SERVER
A
M % Dutputy Protocs

Haivison KB product utilize H.264, as can be seen by this below listing of the “KB
Product Portfolio & Ordering Information.” See page 3/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:
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23. The Havison KB Series also appears to be an “award-winning”
HEV C.H.264 live video encoder for Haivision, as can be seen by this recent press release

available a  https://www.haivision.com/about/press-rel eases/haivisions-kb-series-h-

264hevc-encoders-qualified-akamai-media-services-live/:

Haivision's KB Series of H.264/HEVC Encoders Qualified for Akamai Media
Services Live

New lightweight and compact KB Mini and KB 4K encoders enable low-latency live event
contribution and delivery leveraging Akamai’s New liveOriginTM for 24/7 live/linear video
streaming

MONTREAL, CANADA = APRIL 25, 2017 - Ha ; {

leliver adaptive bitrate HEVC or H.264 cascad

{ H264 and HEV

24.  The Accused Instrumentalities determine a parameter of at least a portion
of avideo data block. As shown below, examples of such parameters include bitrate (or
max video bitrate) and resolution parameters. Different parameters correspond with
different end applications. H.264 provides for multiple different ranges of such
parameters, each included in the “profiles’” and “levels’ defined by the H.264 standard.

See http://www.axis.com/files/whitepaper/wp h264 31669 en 0803 lo.pdf at 5:
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4, H.264 profiles and levels

The joint group involved in defining H.264 focused on creating a simple and clean solution, limiting
options and features to a minimum. An important aspect of the standard, as with other video standards,
is providing the capabilities in profiles (sets of algorithmic features) and levels (performance classes)
that optimally support popular productions and common formats.

H.264 has seven profiles, each targeting a specific class of applications. Each profile defines what
feature set the encoder may use and limits the decoder implementation complexity.

Network cameras and video encoders will most likely use a profile called the baseline profile, which is
intended primarily for applications with limited computing resources. The baseline profile is the most
suitable given the available performance in a real-time encoder that is embedded in a network video
product. The profile also enables low latency, which is an important requirement of surveillance video and
also particularly important in enabling real-time, pan/tiltfzoom (PTZ) control in PTZ network cameras.

H.264 has 11 levels or degree of capability to limit performance, bandwidth and memory requirements.

Each level defines the bit rate and the encoding rate in macroblock per second for resolutions ranging
from QCIF to HDTV and beyond. The higher the resolution, the higher the level required.

See https://en.wikipediaorg/wiki/H.264/MPEG-4 AVC:

Levels with maximum property values

Max decoding speed Max frame size Mace yichaly it i h;::::" DOting Kayme AYEL) Emm"::;::r“hluh
& highest frame rate
Lavel i i {max stored frames)
Lama . Macroblocks/s .:“":I:. Macrablocks B::::nm High Profile  High 10 Profile | Toagle additional details

1 380,160 | 1,485 25,344 o B4 80 192 1761 44@15.0 ()
ib l 350.160. 1.‘35. 25,344 ag 128 IEO. 33". 1TEx 4488 15.0 (4)
1.1 768,000 3,000 101,378 396 182 240 576 aA52«2B8 BT S 2y
12| 1,536,000 5,000 101,376 396 | 384 480 1,152 352+288815.2 (6)
1.3 . 3,{]41,330- 11,B:Bﬂ- 101,376 mﬂ- 7B 8680 2,304 | 352x2BBE30.0 {6)
2 3,041,280 11,880 101,378 386 2,000 2,500 B,00D 352 ZBBE30.0 (8)
21 | 5,068,800 19,800 | 202752 702 | 4,000 5,000 12,000 | 3524576250 (6)
22 l E.Im.m. 2‘0.25‘]‘. 414,720 1,620 4,000 5,000 12“‘ T20x5T66@ 12,5 (5)
l 10,368,000 40,500 414,720 1,620 10,000 12,500 30,000 T20x5T76@25.0 {5]

a1 | 27,648,000 108,000 | 821,600 3,600 | 14,000 17,500 42,000 | 1,280x720@30.0 (5)
. 55,298 000 218,000 [ 1310720 5120 20,000 25,000 B0, 000 | 1,280x1,024 @42 2 {4)

4 62914560 245760 2,087,152 8,192 20,000 25,000 50,000 2,048x1,024@30.0 (4)
41 62914580 245760 2,087,182 8,102 50,000 62,500 150,000 2,048x1,024@30.0 (4)
42 133693440 522240 2228204 B.704 50,000 62,500 150,000 2.048x1,080@E0.0 (4)
5 150994584 580,824 5.652480 22,080 135000 168,750 405,000 3.672%1,536@26.7 (5)
1 | 251658240 983,040 9,437,184 36,864 | 240,000 300,000 720,000 | 4,096x2,304 8267 {5)
52 . 530,841,800 2,073,800 [ 8,437,184 36,864 [ 240,000 300,000 720,000 | 4 0962, 304 88 58.3 {5)

25. A video datablock is organized by the group of pictures (GOP) structure,
which isa*collection of successive pictures within a coded video stream.” See

https://en.wikipedia.org/wiki/Group of pictures. A GOP structure can contain intra
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coded pictures (I picture or | frame), predictive coded pictures (P picture or P frame),
bipredictive coded pictures (B picture or B frame) and direct coded pictures (D picture or
D frames, or DC direct coded pictures which are used only in MPEG-1 video). See

https://en.wikipedia.org/wiki/Video compression_picture types (for descriptions of |

frames, P frames and B frames); https://en.wikipedia.org/wiki/MPEG-1#D-frames (for

descriptions of D frames). Thus, at least a portion of avideo data block would also make
up a GOP structure and could also contain | frames, P frames, B frames and/or D frames.
The GOP structure also reflects the size of a video data block, and the GOP structure can
be controlled and used to fine-tune other parameters (e.g. bitrate, max video bitrate and
resolution parameters) or even be considered as a parameter by itself.

26. Based on the bitrate and/or resolution parameter identified (e.g. bitrate,
max video bitrate, resolution, GOP structure or frame type within a GOP structure), any
H.264-compliant system such as the Accused Instrumentalities would determine which
profile (e.g., “baselineg,” “extended,” “main”, or “high”) corresponds with that parameter,
then select between at least two asymmetric compressors. If baseline or extended is the
corresponding profile, then the system will select a Context-Adaptive Variable Length
Coding (“CAVLC") entropy encoder. If main or high isthe corresponding profile, then
the system will select a Context-Adaptive Binary Arithmetic Coding (“*CABAC”) entropy
encoder. Both encoders are asymmetric compressors because it takes alonger period of
time for them to compress data than to decompress data. See

https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:
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Baseline Extended = Main High High

10

I and P Slices Yes Yes s Yes Yes

B Slices Mo Yas Yas Vs Yes

51 and 5P Slices Na Yes Mo Mo No

Multiple Reference Yas Yes Yeg Yos Yes

Framas

In-Loop Deblacking Filter Yes Yes Yis Yes Yes

CAVLC Entropy Coding Yes Yes Yis Yes Yes

CABAC Entropy Coding No No Yes Yas Vs

Flexible Macroblock Yos Yes No Mo No

Ordering (FMO)

Arbitrary Slice Ordaring Yos Yas No Mo No

(AsO)

Redundant Slices (RS) Yas Yes Mo Mo No

Data Partitioning o Yos No Mo o

Interiaced Coding Mo Yas ¥es Yes Yes

[ PicAFF, MBAFF)

4:2:0 Chroma Format Yes Yes Yas Yos Yes

Manachrame Videa No No No Yes Yeq

Format {4:0:0)

4:2:1 Chroma Format Mo No No Mo No

4:4:4 Chroma Format Mo be Ne Mo No

8 Bit Sample Depth Yes Yaos Yes Ves Yes

@ and 10 Bir Samnls L5 Ma Mn Ma ¥oe

Depth

11 to 14 Bit Sample Mo NG MNa Ne No

Depth

Bx8 vs. 424 Transform Mo Mo MNa Yes Vil

Adaptivity

Quantization Scaling No Ny No a5 Yea

Matrices

Separate Cb and Cr QP No No No Yes Yes

control

Separate Color Plana Ma Mo No Mo Na

Coding

Predictive Lossless Mo Mo Mo Mo No

Coding

See http://web.cs.ucla.edu/classes/fal | 03/cs218/paper/H.264 MPEG4 Tutorial.pdf at 7:
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The following table summarizes the two major types of entropy coding: Variable Length
Ceding (VLC) and Context Adaptive Binary Arithmetic Coding (CABAC). CABAC offers
superior coding efficiency over VLC by adapting to the changing probability distribution

of symbals, by exploiting correlation between symbols, and by adaptively exploiting bit
correlations using arithmetic coding. H.264 also supports Context Adaptive Variable Length
Coding [CAVLC) which offers superior entropy coding over VLC without the full cost of

FABAT
L= o L

H.264 Entropy Coding - Comparison of Approaches

Characteristics

Variable Length Coding Context Adaptive Binary
(VLC)

Arithmetic Coding(CABAC)

* Where it is used MPEG-2, H.264/MPEG-4 AVC
MPEG-4 ASP (high efficiency option)
* Probability distribution Static - Probabilities never Adaptive - Adjusts
change probabilities based on
ochval data
* leverages correlation No - Conditional Yes - Exploits symbol
between symbols probabilities ignored correlations by using
"contexls”
* Non-integer code words No - Low coding efficiency Yes - Exploits “arithmetic
forhigh probability symbols coding” which generates
non-integer code words for
higher efficiency

Moreover, the H.264 Standard requires a bit-flag descriptor, which is set to determine the
correct decoder for the corresponding encoder. As shown below, if the flag = 0, then
CAVLC must have been selected as the encoder; if the flag = 1, then CABAC must have

been salected as the encoder. See https://www.itu.int/rec/dologin  pub.asp?lang=e&id=T-

REC-H.264-201304-S!! PDF-E& type=items (Rec. ITU-T H.264 (04/2013)) at 80:

entropy_coding_mode flag selects the entropy decoding method to be applied for the syntax elements for which two
descriptors appear mn the syntax tables as follows:

—  If entropy_coding mode_flag 15 equal to 0, the method specified by the left descniptor in the syntax table 1s applied
(Exp-Golomb coded, see clause 9.1 or CAVLC, see clause 9.2).

—  Otherwise (entropy_coding_mode_flag 1s equal to 1), the method specified by the nght descniptor in the syntax table
15 applied (CABAC, see clause 9.3).

27.  The Accused Instrumentalities compress the at least the portion of the data
block with the selected one or more asymmetric compressors to provide one or more
compressed data blocks, which can be organized in a GOP structure (see above). After

its selection, the asymmetric compressor (CAVLC or CABAC) will compress the video
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data to provide various compressed data blocks, which can aso be organized in a GOP

Structure.  See https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:

Entropy Coding

For entropy coding, H.264 may use an enhanced VLC, a more complex context-adaptive
variable-length coding (CAVLC) or an ever more complex Context-adaptive binary-arithmetic
coding (CABAC) which are complex techniques to losslessly compress syntax elements in the
video stream knowing the probabilities of syntax elements in a given context. The use of
CABAC can improve the compression of around 5-7%. CABAC may requires a 30-40% of total
processing power to be accomplished.

See

http://citeseerx.ist.psu.edu/viewdoc/downl oad?doi=10.1.1.602.1581& rep=repl& type=pdf

at 13:

Typical compression ratios to maintain excellent quality are:
¢ 10:1 for general images using JPEG
e 30:1 for general video using H.263 and MPEG-2
e 60:1 for general video using H.264 and WMV9

See http://www.ijera.com/papers’Vol 3 issued/BM 34399403.pdf at 2:

Most visual communication systems today
use Baseline Profile. Baseline is the simplest H.264
profile and defines, for example, zigzag scanning of
the picture and using 4:2:0 (YUV video formats)
chromingnce sampling. In Bascline Profile, the
pleture is split in blocks consisting of 4x4 pixels,
and each block is processed separately. Another
important element of the Bascline Profile is the use
of Universal Variable Length Coding (UVLC) and
Context  Adaptive Varisble Lengh Coding
(CAVLC) entropy coding technigues.

The Extended and Main Profiles includes
the functionality of the Bascline Profile and add
improvements to the predictions algorithms. Since
transmitting every single frame (think 30 frames per
second for good quality video) is not feasible if vou
are trying to reduce the bit rate 1000-2000 times,
temporal and motion prediction are heavily used in
H.264, and allow trensmitting only the difference
berween one frame and the previous frames. The
result s spectacular efficlency gain, especially for
scenes with little change and motion.

The High Profile is the most powerful
profile in H.264, and it allows most efficient coding
of video. For cuample, large coding gain achioved
through the use of Context Adaptive Binary
Arithmetic Coding (CABAC) encoding which is
more cfficient than the UVLO/CAVLC used in
Baseline Profile.

The High Profile also uses adaptive
transform that decides on the fly if 4x4 or BxB-pixel
blocks should be used. For example, 4x4 blocks arc
used for the parts of the picture that are dense with
detail, while parts that have linle detail are
transformed using #x8 blocks.
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28.  Oninformation and belief, the Accused Instrumentalities store at least a
portion of the one or more compressed data blocks in buffers, hard disk, or other forms of
memory/storage.

29. On information and belief, Defendants a so directly infringe and continue
to infringe other claims of the 535 patent, for similar reasons as explained above with
respect to Claim 15 of the '535 patent.

30.  On information and belief, all of the Accused Instrumentalities perform
the claimed methods in substantialy the same way, e.g., in the manner specified in the
H.264 standard.

31.  Oninformation and belief, use of the Accused Instrumentalitiesin their
ordinary and customary fashion results in infringement of the methods claimed by
the ' 535 patent.

32. On information and belief, Defendants have had knowledge of the '535
patent since at least the filing of this Complaint or shortly thereafter, and on information
and belief, Defendants knew of the 535 patent and knew of its infringement, including
by way of this lawsuit. By the time of trial, Defendants will have known and intended
(since receiving such notice) that its continued actions would actively induce and
contribute to the infringement of the claims of the 535 patent.

33. Upon information and belief, Defendants’ affirmative acts of making,
using, and selling the Accused Instrumentalities, and providing implementation services
and technical support to users of the Accused Instrumentalities, including, e.g., through
training, demonstrations, brochures, instalation and user guides, have induced and

continue to induce users of the Accused Instrumentalities to use them in their normal and
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customary way to infringe the '535 patent by practicing a method, comprising:
determining a parameter of at least a portion of a data block; selecting one or more
asymmetric compressors from among a plurality of compressors based upon the
determined parameter or attribute; compressing the at least the portion of the data block
with the selected one or more asymmetric compressors to provide one or more
compressed data blocks; and storing at least a portion of the one or more compressed data
blocks. For example, Defendants adopted H.264 in their encoder devices and streaming
services. For similar reasons, Defendants also induce their customers to use the Accused
Instrumentalities to infringe other clams of the '535 patent. Defendants specifically
intended and were aware that these normal and customary activities would infringe the
'535 patent. Defendants performed the acts that constitute induced infringement, and
would induce actual infringement, with the knowledge of the '535 patent and with the
knowledge, or willful blindness to the probability, that the induced acts would constitute
infringement. On information and belief, Defendants engaged in such inducement to
promote the sales of the Accused Instrumentalities. Accordingly, Defendants have
induced and continue to induce users of the Accused Instrumentalities to use the Accused
Instrumentalities in their ordinary and customary way to infringe the '535 patent,
knowing that such use constitutes infringement of the '535 patent. Accordingly,
Defendants have been, and currently are, inducing infringement of the 535 patent, in
violation of 35 U.S.C. § 271(b).

34. Defendants have also infringed, and continue to infringe, claims of
the '535 patent by offering to commercially distribute, commercialy distributing, making,

and/or importing the Accused Instrumentalities, which are used in practicing the process,
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or using the systems, of the 535 patent, and constitute a material part of the invention.
Defendants know the components in the Accused Instrumentalities to be especially made
or especially adapted for use in infringement of the '535 patent, not a staple article, and
not a commodity of commerce suitable for substantial noninfringing use. Accordingly,
Defendants have been, and currently are, contributorily infringing the '535 patent, in
violation of 35 U.S.C. § 271(c).

35. By making, using, offering for sale, selling and/or importing into the
United States the Accused Instrumentalities, and touting the benefits of using the
Accused Instrumentalities compression features, Defendants have injured Realtime and
areliable to Realtime for infringement of the ' 535 patent pursuant to 35 U.S.C. § 271.

36.  Asaresult of Defendants' infringement of the ' 535 patent, Plaintiff
Redltimeis entitled to monetary damages in an amount adequate to compensate for
Defendants' infringement, but in no event less than a reasonable royalty for the use made

of the invention by Defendants, together with interest and costs as fixed by the Court.

COUNT I1

INFRINGEMENT OF U.S. PATENT NO. 9,769,477

37. Plaintiff re-alleges and incorporates by reference the foregoing
paragraphs, asif fully set forth herein.

38. Plaintiff Realtime is the owner by assignment of United States Patent No.
9,769,477 (“the’ 477 patent”) entitled “Video data compression systems.” The’477
patent was duly and legally issued by the United States Patent and Trademark Office on

September 19, 2017. A true and correct copy of the 477 patent isincluded as Exhibit B.



Case 1:17-cv-01520-JFB-SRF Document 22 Filed 02/06/18 Page 24 of 128 PagelD #: 1085

39.  Oninformation and belief, Defendants have made, used, offered for sale,
sold and/or imported into the United States products that infringe the * 477 patent, and
continue to do so. By way of illustrative example, these infringing products include,
without limitation, Defendants’ video encoding products, such as, e.g., products that use
Haivision Media Platform, the Makito X H.264, Makito X HEVC, Makito X with
Storage, Makito Air, Makito XCR, and Makito X HARSH, KB Mini, KB
Encoder/Transcoder Server, KB 4K Encoder/Transcoder, Kraken Series (S-KR-Base; S
KR-Base-KLV; S KR-PREMIUM; S-KR-PREMIUM-KLV; S KR-ULTRA; S-KR-
ULTRA-KLV), Kraken CR, and streaming cloud services, such as, e.g., the Haivision
Video Cloud and Connect DVR services, and all versions and variations thereof since the
issuance of the ’477 patent (“Accused Instrumentalities’).

40. On information and belief, Defendants have directly infringed and
continue to infringe the ' 477 patent, for example, through its own use and testing of the
Accused Instrumentalities, which when used, practices the system claimed by Claim 1 of
the '477 patent, namely, a system, comprising: a plurality of different asymmetric data
compression encoders, wherein each asymmetric data compression encoder of the
plurality of different asymmetric data compression encoders is configured to utilize one
or more data compression agorithms, and wherein a first asymmetric data compression
encoder of the plurality of different asymmetric data compression encoders is configured
to compress data blocks containing video or image data at a higher data compression rate
than a second asymmetric data compression encoder of the pluraity of different
asymmetric data compression encoders, and one or more processors configured to:

determine one or more data parameters, at least one of the determined one or more data
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parameters relating to a throughput of a communications channel measured in bits per
second; and select one or more asymmetric data compression encoders from among the
plurality of different asymmetric data compression encoders based upon, at least in part,
the determined one or more data parameters. Upon information and belief, Defendants
use the Accused Instrumentalities to practice infringing methods for their own interna
non-testing business purposes, while testing the Accused Instrumentalities, and while
providing technical support and repair services for the Accused Instrumentalities to their
customers.

41. For example, the Accused Instrumentalities utilize the H.264 video
compression standard, as well as Secure Reliable Transport (SRT) technology. “SRT
detects the real-time network performance between the encode / decode / transcode
endpoints. The endpoints can be dynamically adjusted for optimal stream performance

and quality.” See, e.g., https://www.haivision.com/products/srt-secure-reliable-transport/.

At least Haivision's Makito X and KB series devices use H.264 and SRT. Id. On
information and belief, al of the Accused Instrumentalities detect rea-time network
performance between the encode / decode / transcode endpoints and dynamically select a

compression technique for optimal stream performance.
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42. Furthermore, as can be seen by the highlighted text in the below graphic,

“All Haivison Media Platforms’ support “H.264” as an “Audio/Video Format”. See

Haivision Media Platform

ALL HAIVESION MEDIA PLATFORMS:

.

- H284

page 7/8 of the datasheet available at http://www3.haivision.com/hmp-datasheet:

43. In addition, from this below webpage listing a Haivision product,
“Haivision's award-winning Makito X H.264 encoder transports secure, low latency HD
video over any network at extremely low bitrates, making it ideal for live, interactive and

bandwidth constrained applications.” See https.//www.haivision.com/products/makito-

series/makito-x-h264/ (with “H.264 encoder” being highlighted):
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Makito X H.264
High-quality, low latency encoder

Haivision

EXTREME ENCODING

Hamisions award-winning  Makito X H264  encoor
transports secure, low latency, HD video over any network
at extremely low bitrates, making it ideal for lve
interactive and Bandwldth constrained applications

The Makito X encoder i avallable as an ultra compact S0
ar DVl e, with optonal fixed or

remopvable st ge, in & fanless endiosure or as a blade for

uge within a high density TRU (6 blades) or 48U (21 blades)
chassis.

44.  This portion of the datasheet also shows that Haivision's Makito X
“supports High Profile H.264 encoding.” See page 1/2 of the datasheet available at

http://www3.hai vision.com/datasheet-makito-xX:

Haivision

High Quality, High Density, High Profile H.264 Encoder & Decoder

Hakvizsion's aw Wrun Makn ader transports secure, low latency, HD vidao over any network 2t ex

Fiooa ge, or within a hig!
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45, Further portions of the datasheet show that the Haivision Makito X has

among its features the ability to perform “Highly efficient encoding” at “Up to twice the

Features ——  —  Benefits

Low end-to-end latency Supports mission-critical distribution and interactive communicaton chalengn

4 HD encoding engines Floambie encoding & comaorassion, adapting to different networ environments & applicalions
Multiple destinations por stream Tarpet different systems, nebworks, users. and platforms individusily

Highly efficient encoding Up to twice the quality o halt af the bandwidih, RGHGHPRNE R

12 HD 1080p60 channels in TRU y avallable reducing cost, footorint, and energy consumption

AES 256 bit encryption a5t or migticast end-to-end video distribution
Metadata support nsert synchronized KLY into the MPEG stream from P, embedded, o sorial dats sources
SRT and FEC Mair 1 video quality over ungualified networks and low cost public internet connections

Integrated with Furnace, InStream Complete end-lo-end video solution
and CoolSign

quality or haf of the bandwidth, using High Profile H.264.” See page 1/2 of the

datasheet available at http://www3.haivision.com/datasheet-makito-x:

46. Additional portions of the datasheet show that the Haivision Makito X has
technical specifications that use H.264 for both “VIDEO ENCODING/DECODING” and
“IP NETWORK INTERFACES.” See page 2/2 of the datasheet avalable at

http://www3.haivis on.com/datasheet-makito-x:

IP NETWORK INTERFACES
VIDEO ENCODING/DECODING Starians
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47. It also appears that all variations or different models of the Haivision

Makito X product utilize H.264, as can be seen by this below listing of the “Makito X

Makito X Product Portfolio & Ordering Information **

5/8-2020-HD2  Makito X Decoder Apglance (5 s | H 264

Product Portfolio & Ordering Information.” See page 2/2 of the datasheet available at

http://www3.hai vision.com/datasheet-makito-xX:

48.  TheHaivision Makito encoders are also known to be Haivision’s hallmark
streaming video encoders using H.264, as can be seen by this press release in 2010 (See

https://www.haivisi on.com/about/press-rel eases/hai visi on-introduces-hi ghest-densi ty-hd-

h-264-encodingdecoding-sol ution/):
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Haivision Introduces the Highest Density HD H.264 Encoding/Decoding
Solution

New MB6 chassis accepts any combination of Makito encoders and decoders to provide up
to six HD 1080p60 channels in a single rack unit form factor

MONTREAL and CHICAGO — May 19, 2010 — Haivision Network Video today announced the release of the new MBS higl
t ot chassis for the company's Makito™ HD H.284 encoders and decoders, The new cha ffords t
for 1080p60 H:264 encoding, housing up to six Makita encoder blades in a single rack unit

st compact HD H.264 design with full 1080p60 performance and a icredible encoding latend

49.  Nonetheless, the Makito X is not the only encoder that Haivision has. By
way of non-limiting example, Haivision also has the KB Series which clearly uses H.264,

as can be seen by below (https.//www.haivision.com/about/press-releases/haivision-

Encoders / Transcoder:
KB Series

HEEA, Heve ar er:
transcoder, on-premise or in the ¢
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i ntroduces-hi ghest-densi ty-hd-h-264-encodi ngdecodi ng-sol ution/):

See https://www.hai vision.com/products/kb-series/:

| BEST VIEWING EXPERIENCE
H.264 & HEVC Internet Media Encoders/Transcoders

Avallable as a small form factor portable
appliance, HD server or 4K server, the KB
Series of H.264 & HEVC Internet Media

Encoders and Transcoders provides you

with multiple options  for live event

streaming, helping you deliver the highest
guality live video to your global internet
With the KB ssaries,

audience. you have

-’Z-rlrl\".\r‘i'. [{¢]

encodeftranscode
resolutions including 50, 720p, HD 1080p

and up to 45/UHD 2160p.

These resalutions can be distributed as a
cascade of .1|_I¢1p|-'\.'r; (&
MPEG-DASH streams a

T CDNs, giv

ou the |I-I\|I."‘|‘-'-||

£ your interpat

viewing experience

network conditions or preferred device.

50. In addition, the datasheet for Haivision's KB series H.264 encoders make

multiple mentions to using H.264 for “live event streaming” as can be seen by this

portion of the Haivision KB series datasheet.

See page 1/3 of the datasheet available at

, Haivision

9, §<B Series
I1H.264 | HEVC

H:264 & HEVC Internet Media Encoders/Transcoders
for Powerful Live Event Streaming

Available as a small formn factor portable appliance, HD sarver or 4K server, the KB Series of H264 & HEVC Intermet Media Encoders

and Transcoders provides you with multiple options for live event streaming, halping you deliver the highest quality live video to

your global Intermet audience

Hardware Acceleration & ABR Cascades

acceleration enabling real-time H

AKSUHD 7600 for the KB 4K This maximizes stream auality for tarost d

Benefits

HE2GR/HEVC encoding/transcoding High

Features

H.264/HEVC ABR Cascades Sca
SRT protocol AES

Extensive CON Support Ensure nodis

B08/708 closed captioning
Small Form Factor (option)

360-degree Virtual Reality (option)

264 or HEVC enc

High powered oo

Tha KB Mini and KB 4K internet encoders/transcoders offer Intel-based hardware
s up to 1080p for the KB Mini and

ina advantaae of the bandwidth savinaz

g and adaptive bitrate (ABR

SANEDs Winlke by

afficiency video ComMDresson over constrained networis for e events contribution

L viowing exporioncn at the playaer level with dynamic bitrate/resolution tuning

ryDled, packet loss resdient lve video transport from souce encoder 1o cloud hosted Lranscoder

I streaming over Akamal, Limalight and other Adabe and Wowza based services

Support digital television closed captioning Standards

ocessing in a portable appiance with the KB Mini

Power virtual reality viewing experiences with the KB 4K



Case 1:17-cv-01520-JFB-SRF Document 22 Filed 02/06/18 Page 32 of 128 PagelD #: 1093

http://www3.haivision.com/Datasheet KB:

51.  There are aso various other portions of the Haivision KB Series datasheet
that mention the product’s usage of H.264 and being able to provide a “H.264" viewing

experience. See page 213 of the  datasheet available at

Flexible Deployment Options The KB Series offers flexible deplovment and hardware acceleration options for avery live avent

stroaming sconario

= The award-winning KB Mini Encoder/Transcoder is a portable all-in-on

>PU hybnd processing to deliver H 264/HEVC cascades

2 H264,/HEVC encoder. ideal for ive event streaming

rnet connection. Leveraging Intal CPL

3 Mini gives you big power in a small form

erver, the KB Encoder/Transcoder Server fi

jres redundant power supplies, RAID configurations and

support for up to four 1080p video input channels. The KB Encoder/ Transcoder Server (s ideal for enterprise-grade internet

streaming and fits within your existing

« The KB 4K Encoder/Transcoder ha

encading to fuel the highest qua

tructure

f the KB Encoder/Transcoder Server, with hardware accelerated HEVC
g up to 4K HIZER/HEWC viewing experiences with the ability

terfaces

capture 4K/ UHD 21600 over Tx 126G-SDI or 4x 3G-SDI |

http://www3.haivision.com/Datasheet KB:

52.  One page of the datasheet for Haivision's KB Series also shows H.264
being used for numerous applications, such as. for a “KB Mini” model device (“KB
MINI H.264 & HEVD SD/HD ENCODING/TRANSCODING APPLIANCE”"), for an IP

“input support up to 1080p60°" (“One IP H.264 or HEV C input support up to 1080p60”),
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for “Stream Outputs’ that are “Up to one 2160p30 encode” (*H.264: Up to one 2160p30
encode”) and for an “ABR cascade: Up to 1080p30" (“H.264: Up to 1080p30") (also
“With up to four 1080p60 inputs’), for “Video Encoding,” a “Video
Encoding/Compression Standard” (“H.264, HEVC/H.265" and “MPEG-2, H.264 and
HEVC”), a “Profile” (“H.264: High, Main, Baseline”), and for the “ Stream Outputs’ of
the “KB HD ENCODER/TRANSCODER SERVER”, aso “Up to one 1080p60 encodes

per input” (“Or H.264: Up to one 1080p60 encodes per input”) and for an an H.264

TechSpecs KB Series
KB ENCODERTRANSCODER SERIES KB WMiNI H264 & HEVC SDMD ENCODINGTRANSCOOING APPLIANCE KA 4K ENCODERTRANSCODER
Va ]
Yideo o
KB HD ERCODERITRANSCODER SERVER
A
M ari Ot F

“ABR cascade,” “Up to one 1080p30 encodes per input” (*Or H.264 ABR cascade: Up to
one 1080p30 encodes per input”) and finally as a“File Output” form (“H.264/MP4”). See

page 3/3 of the datasheet available at http://www3.haivision.com/Datasheet KB:
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53. It aso appears that all or most variations or different models of the
Haivision KB product utilize H.264, as can be seen by this below listing of the “KB

Product Portfolio & Ordering Information.” See page 3/3 of the datasheet available at

KB Product Portfolio & Ordering Information **

ing/Transcoding Appliance S-KB-SFF2-1 1basod
S-KB-1/2/4
5-KB-4
RU-SFF-1
RU-SFF-2

KB Minl Serwer F

http://www3.haivision.com/Datasheet KB:

54. The Havison KB Series also appears to be an “award-winning”
HEV C.H.264 live video encoder for Haivision, as can be seen by this recent press release

available a  https://www.haivision.com/about/press-rel eases/haivisions-kb-series-h-

Haivision's KB Series of H.264/HEVC Encoders Qualified for Akamai Media
Services Live

New lightweight and compact KB Mini and KB 4K encoders enable low-latency live event
contribution and delivery leveraging Akamai’s New liveOriginTM for 24/7 live/linear video

streaming
MONTREAL, CANADA = APRIL 25, 2017 = Halvision, a pionear | - 20 P ’
that their award-winning KB Series HEVC/H.264 (ive video encoders are qualified for Uuse with the new Akamal Medla Servic
The KB Serle if encode are used by vié gvient producers to deliver adaptive bitrate HEV or H.264 cascades to thi
y WGP f i H.264
1 gt | 1d Ak
rs h (

264hevc-encoders-qualified-akamai-media-services-live/:
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55.  The Accused Instrumentalities determine a parameter of at least a portion
of avideo data block. As shown below, examples of such parameters include bitrate (or
max video bitrate) and resolution parameters. Different parameters correspond with
different end applications. H.264 provides for multiple different ranges of such
parameters, each included in the “profiles” and “levels’ defined by the H.264 standard.

See http://www.axis.com/files/whitepaper/wp h264 31669 en 0803 lo.pdf at 5:

4, H.264 profiles and levels

The joint group involved in defining H.264 focused on creating a simple and clean solution, limiting
options and features to a minimum. An important aspect of the standard, as with other video standards,
is providing the capabilities in profiles (sets of zlgorithmic features) and levels (performance classes)
that optimally support popular productions and common formats.

H.264 has seven profiles, each targeting a specific class of applications. Each profile defines what
feature set the encoder may use and limits the decoder implementation complexity.

Network cameras and video encoders will most likely use a profile called the baseline profile, which is
intended primarily for applications with limited computing resources. The baseline profile is the most
suitable given the available performance in a real-time encoder that is embedded in a network video
product. The profile also enables low latency, which is an important requirement of surveillance video and
also particularly important in enabling real-time, panftiit/zoom (PTZ) control in PTZ network cameras.

H.264 has 11 levels or degree of capability to limit performance, bandwidth and memory requirements.

Each level defines the bit rate and the encoding rate in macroblock per second for resolutions ranging
from QCIF to HDTV and beyond. The higher the resolution, the higher the level required.

See https://en.wikipediaorg/wiki/H.264/MPEG-4 AVC:
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Levels with maximum property values

Examples for high
Max video bit rate for video coding layer (VCL) e

Max decoding speed Max frame size ubiite resolution
‘& highest frame rate
Lovel {max stored frames)
s S s S i o gt T ston
1 360,160 1,485 25,344 83 G4 BO 192 1761448 15.0 (4)
ib 380,160 1,485 25344 ag 128 160 384 1TEx 448 15,0 (4)
1.1 TB8,000 3,000 101,376 Jag 192 240 576 A52x2B8E7.5 (2)
1.2 1,538,000 6,000 101,376 396 364 480 1,152 352x2868@15.2 (B)
1.3 3,041,280 11,880 101,376 398 768 80 2,304 352x2BBE30.0 (6)
2 3,041,280 11,880 101,378 388 2,000 2,500 B,000 A52=ZBRM30.0 (6)
21 5,068,800 18,800 202,752 a2 4,000 5,000 12,000 352x5T6@25.0 (B)
22 5,184,000 20,250 414,720 1,620 4,000 5,000 12,000 T20x5T64@ 12,5 (5)
3 10,368, 000 40,500 414,720 1,620 10,000 12,500 30,000 T20m5TE@25.0 (5)
an 27,648,000 108,000 821,600 3,600 14,000 17,500 42,000 1,280 7208 30.,0 (5)
az 55,298 D00 216,000 1,310,720 5,120 20,000 25,000 60,000 1,2B001, 02480422 (4)
4 62,914,560 245,760 2,087,152 B182 20,000 25,000 60,000 20481, 0243300 (4)
4.1 62,814,560 245,760 2,087,152 8,192 50,000 62,500 150,000 2,048 1,024 @ 30.0 (4)
4.2 133,683 440 522,240 2,228,224 8,704 50,000 62,500 150,000 2, 04821, 0800860.0 {4)
-1 150,994 544 5B9, 824 5,652,480 22,080 135,000 168,750 405,000 3,672x1,536@26.7 (5)
5.1 251,658,240 963,040 8,437,184 36,864 240,000 300,000 720,000 4,0896x2 304 8 26.7 (5)
52 530,841,600 2,073,800 8,437,184 36, BE4 240,000 300,000 720,000 4 096x2 304 @58 3 (5)

56. A video datablock is organized by the group of pictures (GOP) structure,
which isa*collection of successive pictures within acoded video stream.” See

https://en.wikipedia.org/wiki/Group of pictures. A GOP structure can contain intra

coded pictures (I picture or | frame), predictive coded pictures (P picture or P frame),
bipredictive coded pictures (B picture or B frame) and direct coded pictures (D picture or
D frames, or DC direct coded pictures which are used only in MPEG-1 video). See

https.//en.wikipedia.org/wiki/Video _compression picture _types (for descriptions of |

frames, P frames and B frames); https:.//en.wikipedia.org/wiki/MPEG-1#D-frames (for

descriptions of D frames). Thus, at least a portion of avideo data block would also make
up a GOP structure and could also contain | frames, P frames, B frames and/or D frames.
The GOP structure also reflects the size of a video data block, and the GOP structure can
be controlled and used to fine-tune other parameters (e.g. bitrate, max video bitrate and

resolution parameters) or even be considered as a parameter by itself.
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57. Based on the bitrate and/or resolution parameter identified (e.g. bitrate,
max video bitrate, resolution, GOP structure or frame type within a GOP structure), any
H.264-compliant system such as the Accused Instrumentalities would determine which
profile (e.g., “baseline,” “extended,” “main”, or “high”) corresponds with that parameter,
then select between at least two asymmetric compressors. If baseline or extended is the
corresponding profile, then the system will select a Context-Adaptive Variable Length
Coding (“CAVLC”) entropy encoder. If main or high isthe corresponding profile, then
the system will select a Context-Adaptive Binary Arithmetic Coding (*CABAC”) entropy
encoder. Both encoders are asymmetric compressors because it takes alonger period of
time for them to compress data than to decompress data. See

https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:
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Baseline Extended Main High High

10

I and P Slices Yes Yes Yes Yes Yes

B Slices Ne Yes Yes Yes Yes

SI and SP Slices No Yes No No No

Multiple Reference Yes Yes Yes Yes Yes

Frames

In-Loop Deblocking Filter | Yes Yes Yes Yes Yas

CAVLC Entropy Coding Yes Yes Yes Yes Yes

CABAC Entropy Coding No No Yes Yes Yes

Flexible Macroblock Yes Yes No No Mo

Ordering (FMO)

Arbitrary Slice Ordering Yes Yes No No No

(AS0)

Redundant Slices (RS) Yes Yes No No No

Data Partitioning No Yes No No No

Interlaced Coding No Yes Yes Yes Yes

(PicAFF, MBAFF)

4:2:0 Chroma Format Yes Yes Yes Yes Yes

Monechrome Video No No No Yes Yes

Format (4:0:0)

4:2:2 Chroma Format No No No No Mo

4:4:4 Chroma Format No No No No No

B8 Bit Sample Depth Yes Yes Yes Yes Yes

9 and 10 Bit Sample No No No No Yes

Depth

11 to 14 Bit Sample No No No No No

Depth

Bx8 vs. 4x4 Transform No No No Yes Yes

Adaptivity

Quantization Scaling Na No No Yes Yes

Matrices

Separate Cb and Cr QP No No No Yes Yes

control

Separate Color Plane No No No No No

Coding

Predictive Lossless No No No No No

Coding

See http://web.cs.ucla.edu/classes/fall 03/cs218/paper/H.264 MPEG4 Tutorial.pdf at 7:
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The following table summarizes the two major types of entropy coding: Variable Length
Ceding (VLC) and Context Adaptive Binary Arithmetic Coding (CABAC). CABAC offers
superior coding efficiency over VLC by adapting to the changing probability distribution

of symbals, by exploiting correlation between symbols, and by adaptively exploiting bit
correlations using arithmetic coding. H.264 also supports Context Adaptive Variable Length
Coding [CAVLC) which offers superior entropy coding over VLC without the full cost of

FABAT
L= o L

H.264 Entropy Coding - Comparison of Approaches

Characteristics

Variable Length Coding Context Adaptive Binary
(VLC)

Arithmetic Coding(CABAC)

* Where it is used MPEG-2, H.264/MPEG-4 AVC
MPEG-4 ASP (high efficiency option)
* Probability distribution Static - Probabilities never Adaptive - Adjusts
change probabilities based on
ochval data
* leverages correlation No - Conditional Yes - Exploits symbol
between symbols probabilities ignored correlations by using
"contexls”
* Non-integer code words No - Low coding efficiency Yes - Exploits “arithmetic
forhigh probability symbols coding” which generates
non-integer code words for
higher efficiency

Moreover, the H.264 Standard requires a bit-flag descriptor, which is set to determine the
correct decoder for the corresponding encoder. As shown below, if the flag = 0, then
CAVLC must have been selected as the encoder; if the flag = 1, then CABAC must have

been salected as the encoder. See https://www.itu.int/rec/dologin  pub.asp?lang=e&id=T-

REC-H.264-201304-S!! PDF-E& type=items (Rec. ITU-T H.264 (04/2013)) at 80:

entropy_coding_mode flag selects the entropy decoding method to be applied for the syntax elements for which two
descriptors appear mn the syntax tables as follows:

—  If entropy_coding mode_flag 15 equal to 0, the method specified by the left descniptor in the syntax table 1s applied
(Exp-Golomb coded, see clause 9.1 or CAVLC, see clause 9.2).

—  Otherwise (entropy_coding_mode_flag 1s equal to 1), the method specified by the nght descniptor in the syntax table
15 applied (CABAC, see clause 9.3).

58.  The Accused Instrumentalities compress the at least the portion of the data
block with the selected one or more asymmetric compressors to provide one or more
compressed data blocks, which can be organized in a GOP structure (see above). After

its selection, the asymmetric compressor (CAVLC or CABAC) will compress the video
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data to provide various compressed data blocks, which can aso be organized in a GOP

structure. See https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:

Entropy Coding

For entropy coding, H.264 may use an enhanced VLC, a more complex context-adaptive
variable-length coding (CAVLC) or an ever more complex Context-adaptive binary-arithmetic
coding (CABAC) which are complex techniques to losslessly compress syntax elements in the
video stream knowing the probabilities of syntax elements in a given context. The use of
CABAC can improve the compression of around 5-7%. CABAC may requires a 30-40% of total
processing power to be accomplished.

See

http://citeseerx.ist.psu.edu/viewdoc/downl oad?doi=10.1.1.602.1581& rep=repl& type=pdf

at 13:

Typical compression ratios to maintain excellent quality are:
¢ 10:1 for general images using JPEG
e 30:1 for general video using H.263 and MPEG-2
e 60:1 for general video using H.264 and WMV9

See http://www.ijera.com/papers’Vol 3 issued/BM 34399403.pdf at 2:

Most visual communication systems today
use Bascline Profile. Baseline is the simplest H.264
profile and defines, for example, zigrag scanning of
the picture and using 4:2:0 (YUV video formats)
chrominance sampling. In Baseline Profile, the
picture is split in blocks consisting of 4x4 pixels,
and cach block is processed scparatcly. Another
important element of the Baseline Profile is the use
of Universal Variable Length Coding (UVLC) and
Context  Adaptive Variable Length Coding
{CAVLC) entropy coding techniques.

The Extended and Main Profiles includes
the functionality of the Baseline Profile and add
improvernents to the predictions algorithms. Since
transmitting every single frame (think 30 frames per
sccond for good quality video) is not feasible if you
are trying to reduce the bit rate 1000-2000 times,
temporal and motion prediction are heavily used in
H.264, and allow transmitting only the difference
between one frame and the previous frames. The
result is spectacular efficiency gain, especially for
scenes with little change and motion.

The High Profile is the most powerful
profile in H.264, and it allows most efficient coding
of video. For example, large coding pain achieved
through the use of Context Adaptive Binary
Arithmetic Coding (CABAC) encoding which is
more efficient than the UVLC/CAVLC used in
Bascline Profile.

The High Profile also uses adaptive
transform that decides on the fly if 4x4 or Bx8-pixel
blocks should be used. For example, 4x4 blocks are
used for the parts of the picture that are dense with
detail, while parts that have little detail erc
transformed using 8x8 blocks.
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59.  Oninformation and belief, the Accused Instrumentalities store at least a
portion of the one or more compressed data blocks in buffers, hard disk, or other forms of
memory/storage.

60. On information and belief, Defendants a so directly infringe and continue
to infringe other claims of the’477 patent, for similar reasons as explained above with
respect to Claim 1 of the’ 477 patent.

61. On information and belief, all of the Accused Instrumentalities perform
the claimed methods in substantialy the same way, e.g., in the manner specified in the
H.264 standard.

62.  Oninformation and belief, use of the Accused Instrumentalitiesin their
ordinary and customary fashion results in infringement of the methods claimed by
the 477 patent.

63.  On information and belief, Defendants have had knowledge of the '477
patent since at least the filing of this Complaint or shortly thereafter, and on information
and belief, Defendants knew of the '477 patent and knew of its infringement, including
by way of this lawsuit. By the time of trial, Defendants will have known and intended
(since receiving such notice) that its continued actions would actively induce and
contribute to the infringement of the claims of the ’477 patent.

64. Upon information and belief, Defendants’ affirmative acts of making,
using, and selling the Accused Instrumentalities, and providing implementation services
and technical support to users of the Accused Instrumentalities, including, e.g., through
training, demonstrations, brochures, instalation and user guides, have induced and

continue to induce users of the Accused Instrumentalities to use them in their normal and
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customary way to infringe the ' 477 patent by practicing a system, comprising: a plurality
of different asymmetric data compression encoders, wherein each asymmetric data
compression encoder of the plurality of different asymmetric data compression encoders
is configured to utilize one or more data compression agorithms, and wherein a first
asymmetric data compression encoder of the pluraity of different asymmetric data
compression encoders is configured to compress data blocks containing video or image
data at a higher data compression rate than a second asymmetric data compression
encoder of the plurality of different asymmetric data compression encoders; and one or
more processors configured to: determine one or more data parameters, at least one of the
determined one or more data parameters relating to a throughput of a communications
channel measured in bits per second; and select one or more asymmetric data
compression encoders from among the pluraity of different asymmetric data
compression encoders based upon, at least in part, the determined one or more data
parameters. For example, Defendants adopted H.264 in their encoder devices and
streaming services. For similar reasons, Defendants also induce their customers to use
the Accused Instrumentalities to infringe other claims of the '477 patent. Defendants
specifically intended and were aware that these normal and customary activities would
infringe the '477 patent. Defendants performed the acts that constitute induced
infringement, and would induce actual infringement, with the knowledge of the *477
patent and with the knowledge, or willful blindness to the probability, that the induced
acts would constitute infringement. On information and belief, Defendants engaged in
such inducement to promote the sales of the Accused Instrumentalities. Accordingly,

Defendants have induced and continue to induce users of the Accused Instrumentalities to
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use the Accused Instrumentalities in their ordinary and customary way to infringe the
477 patent, knowing that such use constitutes infringement of the 477 patent.
Accordingly, Defendants have been, and currently are, inducing infringement of the’ 477
patent, in violation of 35 U.S.C. § 271(b).

65. Defendants have also infringed, and continue to infringe, claims of
the 477 patent by offering to commercially distribute, commercialy distributing, making,
and/or importing the Accused Instrumentalities, which are used in practicing the process,
or using the systems, of the 477 patent, and constitute a material part of the invention.
Defendants know the components in the Accused Instrumentalities to be especially made
or especially adapted for use in infringement of the *477 patent, not a staple article, and
not a commodity of commerce suitable for substantial noninfringing use. Accordingly,
Defendants have been, and currently are, contributorily infringing the 477 patent, in
violation of 35 U.S.C. § 271(c).

66. By making, using, offering for sale, selling and/or importing into the
United States the Accused Instrumentalities, and touting the benefits of using the
Accused Instrumentalities compression features, Defendants have injured Realtime and
areliable to Realtime for infringement of the 477 patent pursuant to 35 U.S.C. § 271.

67. Asaresult of Defendants' infringement of the ' 477 patent, Plaintiff
Redltimeis entitled to monetary damages in an amount adequate to compensate for
Defendants' infringement, but in no event less than a reasonable royalty for the use made

of the invention by Defendants, together with interest and costs as fixed by the Court.
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COUNT I

INFRINGEMENT OF U.S. PATENT NO. 8,929,442

68. Plaintiff re-alleges and incorporates by reference the foregoing
paragraphs, asif fully set forth herein.

69. Plaintiff Realtime is the owner by assignment of United States Patent No.
8,929,442 (“the’ 442 patent”) entitled “ System and method for video and audio data
distribution.” The’442 patent was duly and legally issued by the United States Patent
and Trademark Office on January 6, 2015. A true and correct copy of the’ 442 patent is
included as Exhibit C.

70.  Oninformation and belief, Defendants have made, used, offered for sale,
sold and/or imported into the United States products that infringe the ’ 442 patent, and
continue to do so. By way of illustrative example, these infringing products include,
without limitation, Defendants’ video encoding products, such as, e.g., products that use
Haivision Media Platform, the Makito X H.264, Makito X HEVC, Makito X with
Storage, Makito Air, Makito XCR, and Makito X HARSH, KB Mini, KB
Encoder/Transcoder Server, KB 4K Encoder/Transcoder, Kraken Series (S-KR-Base; S
KR-Base-KLV; S KR-PREMIUM; S-KR-PREMIUM-KLV; S KR-ULTRA; S-KR-
ULTRA-KLV), Kraken CR, and streaming cloud services, such as, e.g., the Haivision
Video Cloud and Connect DVR services, and all versions and variations thereof since the
issuance of the '442 patent (“ Accused Instrumentalities’).

71. On information and belief, Defendants have directly infringed and

continue to infringe the ' 442 patent, for example, through its own use and testing of the
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Accused Instrumentalities, which when used, practices the apparatus claimed by Claim 8
of the '442 patent, namely, an apparatus, comprising: a data decompression system
configured to decompress a compressed data block; and a storage medium configured to
store at least a portion of the decompressed data block, wherein at least a portion of a data
block having video or audio data was compressed with one or more compression
algorithms selected from among a plurality of compression agorithms based upon a
throughput of a communication channel and a parameter or an attribute of the at least the
portion of the data block to create at least the compressed data block, and wherein at least
one of the plurality of compression algorithms is asymmetric. Upon information and
belief, Defendants use the Accused Instrumentalities to practice infringing methods for
their own interna non-testing business purposes, while testing the Accused
Instrumentalities, and while providing technical support and repair services for the
Accused Instrumentalities to their customers.

72. For example, the Accused Instrumentalities utilize the H.264 video
compression standard, as well as Secure Reliable Transport (SRT) technology. “SRT
detects the real-time network performance between the encode / decode / transcode
endpoints. The endpoints can be dynamically adjusted for optimal stream performance

and quality.” See, e.g., https://www.haivision.com/products/srt-secure-reliable-transport/.

At least Haivision's Makito X and KB series devices use H.264 and SRT. Id. On
information and belief, al of the Accused Instrumentalities detect rea-time network
performance between the encode / decode / transcode endpoints and dynamically select a

compression technique for optimal stream performance.
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73. Furthermore, as can be seen by the highlighted text in the below graphic,

“All Haivison Media Platforms’ support “H.264” as an “Audio/Video Format”. See

Haivision Media Platform

ALL HAIVESION MEDIA PLATFORMS:

.

- H284

page 7/8 of the datasheet available at http://www3.haivision.com/hmp-datasheet:

74. In addition, from this below webpage listing a Haivision product,
“Haivision's award-winning Makito X H.264 encoder transports secure, low latency HD
video over any network at extremely low bitrates, making it ideal for live, interactive and

bandwidth constrained applications.” See https.//www.haivision.com/products/makito-

series/makito-x-h264/ (with “H.264 encoder” being highlighted):
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Makito X H.264
High-quality, low latency encoder

Haivision

EXTREME ENCODING

Haivisions award-winning Makito X HZ64  encoder y = ol
-
-

intEractive and Dandwidth constrainad {-F-F-'ICEliC.I':ﬁ

transports secure, low latency, HD video over any network X e
The Makito X encoder |5 avallable as an ulira compact 50

”~
at extremely low bitrates, |'|"..'|'-||'|g it ideal for live, et
The Power -
‘.11.4-._
g
- —

or DVl encoding applance, with optional Tixed or
removable storage, in a fanless enclosure, or as a blade for
use within a high density TRU {5 blades) br 4RU {21 blades)
chassis,

75.  This portion of the datasheet aso shows that Haivision's Makito X

“supports High Profile H.264 encoding.” See page 1/2 of the datasheet available at

Haivision

High Quality, High Density, High Profile H.264 Encoder & Decoder

iston’s award-winning Mak

over any network at extremely

bitrate

W ge. or withina high density
TRU or 4RU chassis. The Makito X is ideal for ive

Highest Guality To m
axcal in low i

http://www3.haivis on.com/datasheet-makito-x:
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76.  Further portions of the datasheet show that the Haivision Makito X has
among its features the ability to perform “Highly efficient encoding” at “Up to twice the

quality or half of the bandwidth, using High Profile H.264.” See page 1/2 of the

Features —mm8M8M8M8m8™ Benefits

Low ond-to-end latoncy Supports mission-critical distribution and interactive communication challenge

4 HD encoding engines Flexinle encoding & compression, adapting to different network environments & applications
Multiple destinations per stroam Target difforent systoms, networks, usars. and platforms individunlhy

Highly efficient encoding Up to twice the quality or half of the bandwidth, m

12 HD 1080p60 channels in 1RU Highest density available reducing cost, footprint, and energy consumpion

AES 256 bit encryption Secure unicast or muiticast end-to-end video distribution

Motadata support nsort synchronized KLY into the MPEG straam from IP embedded, or sorial data sourcos
SRT and FEC Maintain video quality over unqualified networks and low cost public intermet connections
Integrated with Furnace, InStream Complate end-to-end vided salution

and CoolSign

datasheet available at http://www3.haivision.com/datasheet-makito-x:

77.  Additional portions of the datasheet show that the Haivision Makito X has
technical specifications that use H.264 for both “VIDEO ENCODING/DECODING” and
“IP NETWORK INTERFACES” See page 2/2 of the datasheet available at

http://www3.hai vision.com/datasheet-makito-X:

IP NETWORK INTERFACES
VIDEO ENCODINGIDECODING Standarn
. D Base-1, avlo-getect, HallTul-duplex

144001
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78. It also appears that all variations or different models of the Haivision
Makito X product utilize H.264, as can be seen by this below listing of the “Makito X

Product Portfolio & Ordering Information.” See page 2/2 of the datasheet available at

Makito X Product Portfolio & Ordering Information **

Makito X Single SD|  §/8-292E-HDSDIN  Malits X Encoder Appliance [5) or Blade (33 HD P84 |2 video sncoder supoorting & single 30/HIVSD-5D) a

M 5/B-292E-HDSDIZ Makto X Encoder Appiance (5) or Bade (8) HO{H 284 P video encoder supparting dual 35,/r0/S0-500 and Compasste channels
M $/B-202€-DVI Makino X En g Slacte ¢ i e LD
g 5/B-2920-HDN Elache { Wi = ‘.

5/8-2920-HD2 Makito X Decoder Aptdia

Dual Channel

http://www3.hai vision.com/datasheet-makito-xX:

79.  TheHaivison Makito encoders are also known to be Haivision's hallmark
streaming video encoders using H.264, as can be seen by this press release in 2010 (See

https://www.haivisi on.com/about/press-rel eases/haivisi on-introduces-hi ghest-density-hd-

Haivision Introduces the Highest Density HD H.264 Encoding/Decoding
Solution

New MB6 chassis accepts any combination of Makito encoders and decoders to provide up
to six HD 1080p60 channels in a single rack unit form factor

MONTREAL and CHICAGO — May 19, 2010 — Hal n Network Video today ar ed the release of the new MBa high
fensity shx-slot sis far the company's Makito™ HD H.268 encoders and decod T f
DE0p60 H268 encoding, housing up to six Makito encoder blades in a
H.264 de th f
T rcl !
i wit

ecure H264 HD video combined with flexible distribution features s
ir r de olatfor
leal | :
ofF Thie entery
I igh | Simif
ia d D
About Halvislon Network Video
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h-264-encodingdecoding-sol ution/):

80. Nonetheless, the Makito X is not the only encoder that Haivision has. By
way of non-limiting example, Haivision also has the KB Series which clearly uses H.264,

as can be seen by below (https.//www.haivision.com/about/press-releases/haivision-

ranscoders

KB Series

i ntroduces-hi ghest-densi ty-hd-h-264-encodi ngdecodi ng-sol ution/):

See https://www.haivision.com/products/kb-series/:

BEST VIEWING EXPERIENCE
H:264 & HEVC Internet Media Encoders/Transcoders

e, HD server or 4K s
of H.264 & HEVC

ders and Transcoders pro

with multiple options for live ey

streaming, helping you deliver the high

uality live video to your global internet
audience. With the KB series, you have

options to  encodeftranscode  vide

0 In
D, 720p, HD 1080p
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81. In addition, the datasheet for Haivision's KB series H.264 encoders make
multiple mentions to using H.264 for “live event streaming” as can be seen by this
portion of the Haivision KB series datasheet. See page 1/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:

, +Haivision

KB Series

‘-:z , _g.zed, | HEVC
s

Hi264 & HEVC Internet Media Encoders/Transcoders
for Powerful Live Event Streaming

your global

Hardware Acceleration & ABR Cascades The KB Mini and KB 4K
sccelaration enabling reak-time H 264 or HEVC enc
2160p for the KB 4K This maximizes stream ous

4K U
offered by HEVC

Best Viewlng Experience on Every Device With the KB series
£ ., HD 108¢ SUHD 2600, T

e

yau have options to encodetranscodo video
ted a5 a f adap
the high Y bit and g J you
wbwork conditions or proferrad device

and bandwidth is imited, s ly send your video
elbstribti C. th dwidth than H.264. Additionally {Secum
Raliable hnology makes | live wdleo

v available public internat connections s
le uplink bandwigth

oo to the cloud, got it of your a

Features —— — Benefits

HZE4/HEVC encoding/transcoding  High efficiency video compression over constrained networks for lve avents contribution

H.264/HEVC ABR Cascados Seambess viewing exparience &t the player level with dynamic bitratn/resalution tuning

SAT protocol AES encryptod, packet loss resilient ve video transport from sourcs encoder ta cloud hostad transcodar
Extonsive CON Support Enzure reliable streaming over Akamai, Limelight and other Adobe and Wowza based services
608/708 closed captioning Support digital tetevision closed captioning standands

Small Form Factor (option) High powered processing in a portablo appliance with the KB Minj

360-degree Virtual Reality (option) Power virtual reality viewing experiences with the KB 4K



Case 1:17-cv-01520-JFB-SRF Document 22 Filed 02/06/18 Page 52 of 128 PagelD #: 1113

82.  There are aso various other portions of the Haivision KB Series datasheet
that mention the product’s usage of H.264 and being able to provide a “H.264” viewing

experience. See page 213 of the  datasheet available at

Flexible Deployment Options The KB Senes offers floxible deployment and hardware acceleration options for avery five event

siroaming sconario

rad-winning KB Minl Encoder/Transcoder is a portable all-in-on 1 264/HEVC encoder. ideal for live avent streaming

ybrid processing to deliver H 264/HEVC cascades

thi: KB Encoder/Trar

080p video input chan

5, RAID configurations and

al for enterprise-grade intormet
tre - thin your

« The KB 4K Encoder/Transc ail of the KB Encoder/Transcoder Server, with hardware accelerated HEVC

ng up to 4K HIRSR/HEVC viewing experiences with the ability

encoding o fuel the hig

to capture 4K/ UHD w X

http://www3.haivision.com/Datasheet KB:

83.  One page of the datasheet for Haivision's KB Series also shows H.264
being used for numerous applications, such as. for a “KB Mini” model device (“KB
MINI H.264 & HEVD SD/HD ENCODING/TRANSCODING APPLIANCE”), for an IP
“input support up to 1080p60”" (“One IP H.264 or HEV C input support up to 1080p60”),
for “Stream Outputs’ that are “Up to one 2160p30 encode” (*H.264: Up to one 2160p30

encode”) and for an “ABR cascade: Up to 1080p30" (“H.264: Up to 1080p30") (also



Case 1:17-cv-01520-JFB-SRF Document 22 Filed 02/06/18 Page 53 of 128 PagelD #: 1114

“With up to four 1080p60 inputs’), for “Video Encoding,” a “Video
Encoding/Compression Standard” (“H.264, HEVC/H.265" and “MPEG-2, H.264 and
HEVC”), a “Profile” (“H.264: High, Main, Baseline”), and for the “ Stream Outputs’ of
the “KB HD ENCODER/TRANSCODER SERVER”, aso “Up to one 1080p60 encodes
per input” (“Or H.264: Up to one 1080p60 encodes per input”) and for an an H.264

“ABR cascade,” “Up to one 1080p30 encodes per input” (*Or H.264 ABR cascade: Up to

TechSpecs KB Series

KB ENCODERTRANSCODER SERIES WE MIMI H2684 & HEVC SDMHD ENCODINGTRANSCODING APPLIANCE KB 4K ENCODERTRANSCODER

KB HD ENCODERTRANSCODER SERVER

one 1080p30 encodes per input”) and finally as a“File Output” form (“H.264/MP4”). See

page 3/3 of the datasheet available at http://www3.haivision.com/Datasheet KB:
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84. It aso appears that all or most variations or different models of the
Haivison KB product utilize H.264, as can be seen by this below listing of the “KB
Product Portfolio & Ordering Information.” See page 3/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:

KB Product Portfolio & Ordering Information **

roding/ Transcoding Appliance  S-KB-SFF2-1 1 bescband captune up (o W0EDpIL
5-KB-1/2/4
S-KB-4

E Se ck - S J RU-5FF-1

KB Minl Server Rack - Dual Unit RU-S5FF-2

85. The Havison KB Series also appears to be an “award-winning”
HEV C.H.264 live video encoder for Haivision, as can be seen by this recent press release

available a  https://www.haivision.com/about/press-rel eases/haivisions-kb-series-h-

Haivision’s KB Series of H.264/HEVC Encoders Qualified for Akamai Media
Services Live

New lightweight and compact KB Mini and KB 4K encoders enable low-latency live event
contribution and delivery leveraging Akamai’s New liveOriginTM for 24/7 live/linear video
streaming

MONTREAL, CANADA - APRIL 25, 2017 - Haivisi  pione
¥ il W Wwir nEg 'r-' Serie r_. H‘264: ve video end '.!!._' T It

The KE Ll L ol encoder i 15ed by viE IEWL roaucer » deliver adaptive bitrate HEV .'H.zﬁq.: Cadest

{ H.264 and HEV

264hevc-encoders-qualified-akamai-media-services-live/:

86.  The Accused Instrumentalities determine a parameter of at least a portion

of avideo data block. As shown below, examples of such parameters include bitrate (or
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max video bitrate) and resolution parameters. Different parameters correspond with
different end applications. H.264 provides for multiple different ranges of such
parameters, each included in the “profiles” and “levels’ defined by the H.264 standard.

See http://www.axis.com/files/whitepaper/wp h264 31669 en 0803 lo.pdf at 5:

4., H.264 profiles and levels

The joint group involved in defining H.264 focused on creating a simple and clean solution, limiting
options and features to a minimum. An important aspect of the standard, as with other video standards,
is providing the capabilities in profiles (sets of algorithmic features) and levels (performance classes)
that optimally support popular productions and common formats.

H.264 has seven profiles, each targeting a specific class of applications. Each profile defines what
feature set the encoder may use and limits the decoder implementation complexity.

Network cameras and video encoders will most likely use a profile called the baseline profile, which is
intended primarily for applications with limited computing resources. The baseline profile is the most
suitable given the available performance in a real-time encoder that is embedded in a network video
product. The profile also enables low latency, which is an important requirement of surveillance video and
also particularly important in enabling real-time, panftiit/zcom (PTZ) control in PTZ network cameras.

H.264 has 11 levels or degree of capability to limit performance, bandwidth and memory requirements.

Each level defines the bit rate and the encoding rate in macroblock per second for resolutions ranging
from QCIF to HDTV and beyond. The higher the resolution, the higher the level required.

See https://en.wikipediaorg/wiki/H.264/MPEG-4 AVC:
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Levels with maximum property values

Examples for high
Max video bit rate for video coding layer (VCL) e

Max decoding speed Max frame size ubiite resolution
‘& highest frame rate
Lovel {max stored frames)
s S s S i o gt T ston
1 360,160 1,485 25,344 83 G4 BO 192 1761448 15.0 (4)
ib 380,160 1,485 25344 ag 128 160 384 1TEx 448 15,0 (4)
1.1 TB8,000 3,000 101,376 Jag 192 240 576 A52x2B8E7.5 (2)
1.2 1,538,000 6,000 101,376 396 364 480 1,152 352x2868@15.2 (B)
1.3 3,041,280 11,880 101,376 398 768 80 2,304 352x2BBE30.0 (6)
2 3,041,280 11,880 101,378 388 2,000 2,500 B,000 A52=ZBRM30.0 (6)
21 5,068,800 18,800 202,752 a2 4,000 5,000 12,000 352x5T6@25.0 (B)
22 5,184,000 20,250 414,720 1,620 4,000 5,000 12,000 T20x5T64@ 12,5 (5)
3 10,368, 000 40,500 414,720 1,620 10,000 12,500 30,000 T20m5TE@25.0 (5)
an 27,648,000 108,000 821,600 3,600 14,000 17,500 42,000 1,280 7208 30.,0 (5)
az 55,298 D00 216,000 1,310,720 5,120 20,000 25,000 60,000 1,2B001, 02480422 (4)
4 62,914,560 245,760 2,087,152 B182 20,000 25,000 60,000 20481, 0243300 (4)
4.1 62,814,560 245,760 2,087,152 8,192 50,000 62,500 150,000 2,048 1,024 @ 30.0 (4)
4.2 133,683 440 522,240 2,228,224 8,704 50,000 62,500 150,000 2, 04821, 0800860.0 {4)
-1 150,994 544 5B9, 824 5,652,480 22,080 135,000 168,750 405,000 3,672x1,536@26.7 (5)
5.1 251,658,240 963,040 8,437,184 36,864 240,000 300,000 720,000 4,0896x2 304 8 26.7 (5)
52 530,841,600 2,073,800 8,437,184 36, BE4 240,000 300,000 720,000 4 096x2 304 @58 3 (5)

87. A video datablock is organized by the group of pictures (GOP) structure,
which isa*collection of successive pictures within acoded video stream.” See

https://en.wikipedia.org/wiki/Group of pictures. A GOP structure can contain intra

coded pictures (I picture or | frame), predictive coded pictures (P picture or P frame),
bipredictive coded pictures (B picture or B frame) and direct coded pictures (D picture or
D frames, or DC direct coded pictures which are used only in MPEG-1 video). See

https.//en.wikipedia.org/wiki/Video _compression picture _types (for descriptions of |

frames, P frames and B frames); https:.//en.wikipedia.org/wiki/MPEG-1#D-frames (for

descriptions of D frames). Thus, at least a portion of avideo data block would also make
up a GOP structure and could also contain | frames, P frames, B frames and/or D frames.
The GOP structure also reflects the size of a video data block, and the GOP structure can
be controlled and used to fine-tune other parameters (e.g. bitrate, max video bitrate and

resolution parameters) or even be considered as a parameter by itself.
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88. Based on the bitrate and/or resolution parameter identified (e.g. bitrate,
max video bitrate, resolution, GOP structure or frame type within a GOP structure), any
H.264-compliant system such as the Accused Instrumentalities would determine which
profile (e.g., “baseline,” “extended,” “main”, or “high”) corresponds with that parameter,
then select between at least two asymmetric compressors. |f baseline or extended is the
corresponding profile, then the system will select a Context-Adaptive Variable Length
Coding (“CAVLC”) entropy encoder. If main or high isthe corresponding profile, then
the system will select a Context-Adaptive Binary Arithmetic Coding (*CABAC”) entropy
encoder. Both encoders are asymmetric compressors because it takes alonger period of
time for them to compress data than to decompress data. See

https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:
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Baseline Extended Main High High

10

I and P Slices Yes Yes Yes Yes Yes

B Slices Ne Yes Yes Yes Yes

SI and SP Slices No Yes No No No

Multiple Reference Yes Yes Yes Yes Yes

Frames

In-Loop Deblocking Filter | Yes Yes Yes Yes Yas

CAVLC Entropy Coding Yes Yes Yes Yes Yes

CABAC Entropy Coding No No Yes Yes Yes

Flexible Macroblock Yes Yes No No Mo

Ordering (FMO)

Arbitrary Slice Ordering Yes Yes No No No

(AS0)

Redundant Slices (RS) Yes Yes No No No

Data Partitioning No Yes No No No

Interlaced Coding No Yes Yes Yes Yes

(PicAFF, MBAFF)

4:2:0 Chroma Format Yes Yes Yes Yes Yes

Monechrome Video No No No Yes Yes

Format (4:0:0)

4:2:2 Chroma Format No No No No Mo

4:4:4 Chroma Format No No No No No

B8 Bit Sample Depth Yes Yes Yes Yes Yes

9 and 10 Bit Sample No No No No Yes

Depth

11 to 14 Bit Sample No No No No No

Depth

Bx8 vs. 4x4 Transform No No No Yes Yes

Adaptivity

Quantization Scaling Na No No Yes Yes

Matrices

Separate Cb and Cr QP No No No Yes Yes

control

Separate Color Plane No No No No No

Coding

Predictive Lossless No No No No No

Coding

See http://web.cs.ucla.edu/classes/fall 03/cs218/paper/H.264 MPEG4 Tutorial.pdf at 7:
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The following table summarizes the two major types of entropy coding: Variable Length
Ceding (VLC) and Context Adaptive Binary Arithmetic Coding (CABAC). CABAC offers
superior coding efficiency over VLC by adapting to the changing probability distribution

of symbals, by exploiting correlation between symbols, and by adaptively exploiting bit
correlations using arithmetic coding. H.264 also supports Context Adaptive Variable Length
Coding [CAVLC) which offers superior entropy coding over VLC without the full cost of

FABAT
L= o L

H.264 Entropy Coding - Comparison of Approaches

Characteristics

Variable Length Coding Context Adaptive Binary
(VLC)

Arithmetic Coding(CABAC)

* Where it is used MPEG-2, H.264/MPEG-4 AVC
MPEG-4 ASP (high efficiency option)
* Probability distribution Static - Probabilities never Adaptive - Adjusts
change probabilities based on
ochval data
* leverages correlation No - Conditional Yes - Exploits symbol
between symbols probabilities ignored correlations by using
"contexls”
* Non-integer code words No - Low coding efficiency Yes - Exploits “arithmetic
forhigh probability symbols coding” which generates
non-integer code words for
higher efficiency

Moreover, the H.264 Standard requires a bit-flag descriptor, which is set to determine the
correct decoder for the corresponding encoder. As shown below, if the flag = 0, then
CAVLC must have been selected as the encoder; if the flag = 1, then CABAC must have

been salected as the encoder. See https://www.itu.int/rec/dologin  pub.asp?lang=e&id=T-

REC-H.264-201304-S!! PDF-E& type=items (Rec. ITU-T H.264 (04/2013)) at 80:

entropy_coding_mode flag selects the entropy decoding method to be applied for the syntax elements for which two
descriptors appear mn the syntax tables as follows:

—  If entropy_coding mode_flag 15 equal to 0, the method specified by the left descniptor in the syntax table 1s applied
(Exp-Golomb coded, see clause 9.1 or CAVLC, see clause 9.2).

—  Otherwise (entropy_coding_mode_flag 1s equal to 1), the method specified by the nght descniptor in the syntax table
15 applied (CABAC, see clause 9.3).

89.  The Accused Instrumentalities compress the at least the portion of the data
block with the selected one or more asymmetric compressors to provide one or more
compressed data blocks, which can be organized in a GOP structure (see above). After

its selection, the asymmetric compressor (CAVLC or CABAC) will compress the video
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data to provide various compressed data blocks, which can aso be organized in a GOP

structure. See https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:

Entropy Coding

For entropy coding, H.264 may use an enhanced VLC, a more complex context-adaptive
variable-length coding (CAVLC) or an ever more complex Context-adaptive binary-arithmetic
coding (CABAC) which are complex techniques to losslessly compress syntax elements in the
video stream knowing the probabilities of syntax elements in a given context. The use of
CABAC can improve the compression of around 5-7%. CABAC may requires a 30-40% of total
processing power to be accomplished.

See

http://citeseerx.ist.psu.edu/viewdoc/downl oad?doi=10.1.1.602.1581& rep=repl& type=pdf

at 13:

Typical compression ratios to maintain excellent quality are:
¢ 10:1 for general images using JPEG
e 30:1 for general video using H.263 and MPEG-2
e 60:1 for general video using H.264 and WMV9

See http://www.ijera.com/papers’Vol 3 issued/BM 34399403.pdf at 2:

Most visual communication systems today
use Bascline Profile. Baseline is the simplest H.264
profile and defines, for example, zigzag scanning of
the picture and using 4:2:0 (YUY video formats)
chrominance sampling. In Baseline Profile, the
picture is split in blocks consisting of 4x4 pixels,
and ecach block is processed scparately. Another
important element of the Baseline Profile is the use
of Universal Varable Length Coding (UVLC) and
Context  Adaptive Variable Length Coding
{CAVLC) entropy coding techniques.

The Extended and Main Profiles includes
the functionality of the Baseline Profile and add
improvernents to the predictions algorithms. Since
transmitting every single frame (think 30 frames per
sccond for good quality video) is not feasible if vou
are irying to reduce the bit rate 1000-2000 times,
temporal and motion prediction are heavily used in
H.264, and allow transmitting only the difference
between one frame and the previous frames. The
result is spectacular efficiency gain, especially for
scenes with little change and motion.

The High Profile is the most powerful
profile in H.264, and it allows most efficient coding
of video. For example, large coding gain achicved
through the use of Context Adaptive Binary
Arithmetic Coding (CABAC) encoding which is
more efficient than the UVLC/CAVLC used in
Bascline Profile,

The High Profile also uses adaptive
transform that decides on the fly if 4x4 or Bx8-pixel
blocks should be used. For example, 4x4 blocks are
used for the parts of the picture that are dense with
detail, while parts that have little detail ere
transformed using 8x8 blocks.
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90.  Oninformation and belief, the Accused Instrumentalities store at least a
portion of the one or more compressed data blocks in buffers, hard disk, or other forms of
memory/storage.

91 On information and belief, Defendants a so directly infringe and continue
to infringe other claims of the’ 442 patent, for similar reasons as explained above with
respect to Claim 8 of the’ 442 patent.

92. On information and belief, al of the Accused Instrumentalities perform
the claimed methods in substantialy the same way, e.g., in the manner specified in the
H.264 standard.

93.  Oninformation and belief, use of the Accused Instrumentalitiesin their
ordinary and customary fashion results in infringement of the methods claimed by
the ’ 442 patent.

94. On information and belief, Defendants have had knowledge of the *442
patent since at least the filing of this Complaint or shortly thereafter, and on information
and belief, Defendants knew of the '442 patent and knew of its infringement, including
by way of this lawsuit. By the time of trial, Defendants will have known and intended
(since receiving such notice) that its continued actions would actively induce and
contribute to the infringement of the claims of the *442 patent.

95. Upon information and belief, Defendants’ affirmative acts of making,
using, and selling the Accused Instrumentalities, and providing implementation services
and technical support to users of the Accused Instrumentalities, including, e.g., through
training, demonstrations, brochures, instalation and user guides, have induced and

continue to induce users of the Accused Instrumentalities to use them in their normal and
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customary way to infringe the 442 patent by practicing an apparatus, comprising: a data
decompression system configured to decompress a compressed data block; and a storage
medium configured to store at least a portion of the decompressed data block, wherein at
least a portion of a data block having video or audio data was compressed with one or
more compression a gorithms selected from among a plurality of compression algorithms
based upon a throughput of a communication channel and a parameter or an attribute of
the at least the portion of the data block to create at least the compressed data block, and
wherein a least one of the plurality of compression algorithms is asymmetric. For
example, Defendants adopted H.264 in their encoder devices and streaming services. For
smilar reasons, Defendants also induce their customers to use the Accused
Instrumentalities to infringe other clams of the 442 patent. Defendants specifically
intended and were aware that these normal and customary activities would infringe the
442 patent. Defendants performed the acts that constitute induced infringement, and
would induce actual infringement, with the knowledge of the '442 patent and with the
knowledge, or willful blindness to the probability, that the induced acts would constitute
infringement. On information and belief, Defendants engaged in such inducement to
promote the sales of the Accused Instrumentalities. Accordingly, Defendants have
induced and continue to induce users of the Accused Instrumentalities to use the Accused
Instrumentalities in their ordinary and customary way to infringe the 442 patent,
knowing that such use constitutes infringement of the '442 patent. Accordingly,
Defendants have been, and currently are, inducing infringement of the ’442 patent, in

violation of 35 U.S.C. § 271(b).
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96. Defendants have also infringed, and continue to infringe, claims of
the ' 442 patent by offering to commercially distribute, commercialy distributing, making,
and/or importing the Accused Instrumentalities, which are used in practicing the process,
or using the systems, of the *442 patent, and constitute a material part of the invention.
Defendants know the components in the Accused Instrumentalities to be especially made
or especially adapted for use in infringement of the *442 patent, not a staple article, and
not a commodity of commerce suitable for substantial noninfringing use. Accordingly,
Defendants have been, and currently are, contributorily infringing the ’442 patent, in
violation of 35 U.S.C. § 271(c).

97. By making, using, offering for sale, selling and/or importing into the
United States the Accused Instrumentalities, and touting the benefits of using the
Accused Instrumentalities compression features, Defendants have injured Realtime and
areliable to Realtime for infringement of the 442 patent pursuant to 35 U.S.C. § 271.

98.  Asaresult of Defendants' infringement of the ' 442 patent, Plaintiff
Redltimeis entitled to monetary damages in an amount adequate to compensate for
Defendants' infringement, but in no event less than a reasonable royalty for the use made

of the invention by Defendants, together with interest and costs as fixed by the Court.

COUNT IV

INFRINGEMENT OF U.S. PATENT NO. 9,762,907

99. Plaintiff re-alleges and incorporates by reference the foregoing
paragraphs, asif fully set forth herein.

100. Plaintiff Realtimeisthe owner by assignment of United States Patent No.
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9,762,907 (“the ' 907 patent”) entitled “ System and methods for video and audio data
distribution.” The 907 patent was duly and legally issued by the United States Patent
and Trademark Office on September 12, 2017. A true and correct copy of the’ 907 patent
isincluded as Exhibit D.

101. Oninformation and belief, Defendants have made, used, offered for sale,
sold and/or imported into the United States products that infringe the ' 907 patent, and
continue to do so. By way of illustrative example, these infringing products include,
without limitation, Defendants’ video encoding products, such as, e.g., products that use
Haivision Media Platform, the Makito X H.264, Makito X HEVC, Makito X with
Storage, Makito Air, Makito XCR, and Makito X HARSH, KB Mini, KB
Encoder/Transcoder Server, KB 4K Encoder/Transcoder, Kraken Series (S-KR-Base; S
KR-Base-KLV; S KR-PREMIUM; S-KR-PREMIUM-KLV; S KR-ULTRA; S-KR-
ULTRA-KLV), Kraken CR, and streaming cloud services, such as, e.g., the Haivision
Video Cloud and Connect DVR services, and all versions and variations thereof since the
issuance of the '907 patent (“ Accused Instrumentalities’).

102. On information and belief, Defendants have directly infringed and
continue to infringe the ' 907 patent, for example, through its own use and testing of the
Accused Instrumentalities, which when used, practices the system claimed by Claim 1 of
the *907 patent, namely, a system comprising: one or more different asymmetric data
compression algorithms, wherein each agorithm of the one or more different asymmetric
data compression agorithms utilizes one or more asymmetric data compression routines
of a pluraity of different asymmetric data compression routines, wherein a first

asymmetric data compression routine of the plurality of different asymmetric data
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compression routines is configured to produce compressed data with a higher data rate
for a given data throughput than a second asymmetric data compression routine of the
plurality of different asymmetric data compression routines; and a processor configured:
to analyze one or more data parameters from one or more data blocks containing video
data, wherein at least one data parameter relates to an expected or anticipated throughput
of a communications channel; and to select two or more different data compression
routines from among a plurality of different data compression routines based upon, at
least in part, the one or more data parameters relating to the expected or anticipated
throughput of the communications channel. Upon information and belief, Defendants use
the Accused Instrumentalities to practice infringing methods for their own internal non-
testing business purposes, while testing the Accused Instrumentalities, and while
providing technical support and repair services for the Accused Instrumentalities to their
customers.

103. For example, the Accused Instrumentalities utilize the H.264 video
compression standard, as well as Secure Reliable Transport (SRT) technology. “SRT
detects the real-time network performance between the encode / decode / transcode

endpoints. The endpoints can be dynamically adjusted for optimal stream performance

and quality.” See, e.g., https://www.haivision.com/products/srt-secure-reliable-transport/.
At least Haivision's Makito X and KB series devices use H.264 and SRT. Id. On
information and belief, all of the Accused Instrumentalities detect rea-time network
performance between the encode / decode / transcode endpoints and dynamically select a

compression technique for optimal stream performance.
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104. Furthermore, as can be seen by the highlighted text in the below graphic,

“All Haivison Media Platforms’ support “H.264” as an “Audio/Video Format”. See

Haivision Media Platform

ALL HAIVESION MEDIA PLATFORMS:

.

- H284

page 7/8 of the datasheet available at http://www3.haivision.com/hmp-datasheet:

105. In addition, from this below webpage listing a Haivision product,
“Haivision's award-winning Makito X H.264 encoder transports secure, low latency HD
video over any network at extremely low bitrates, making it ideal for live, interactive and

bandwidth constrained applications.” See https.//www.haivision.com/products/makito-

series/makito-x-h264/ (with “H.264 encoder” being highlighted):
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Makito X H.264
High-quality, low latency encoder

Haivision

EXTREME ENCODING

Haivisions award-winning Makito X HZ64  encoder
transports secure, low latency, HD video over any network
ot extremedy  low bitrates, making It ideal for e,
interactive and bandwidth constrained applications

The Makito X encoder |5 avallable as an ulira compact 50
or DVl encoding applance, with optional Tixed or
removable storage, in a fanless enclosure, or as a blade for
use within a high density TRU {5 blades) br 4RU {21 blades)
chassis,

T FAE.
)
The Power -
‘.11.4-._
- Y

.« - -_-
-
-

106. This portion of the datasheet also shows that Haivision's Makito X

“supports High Profile H.264 encoding.” See page 1/2 of the datasheet available at

Haivision

High Quality, High Density, High Profile H.264 Encoder & Decoder

Halvision's award-winning Malkito »
rw bitrate

20 OVEr any network at extremely

C ol T ge, or withina high density
TRU or 4RU chassis The Makito X is ideal for ve, inte

Highest Guality To maximiz

excel in low bandw

dth compared (o other
¥ 1 Makito X delivers

N with (s ] t facilities or support
ey ceo contribution. t © viche e =

http://www3.haivis on.com/datasheet-makito-x:
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107. Further portions of the datasheet show that the Haivision Makito X has
among its features the ability to perform “Highly efficient encoding” at “Up to twice the

quality or half of the bandwidth, using High Profile H.264.” See page 1/2 of the

Features —mm8M8M8M8m8™ Benefits

Low ond-to-end latoncy Supports mission-critical distribution and interactive communication challenge

4 HD encoding engines Flexinle encoding & compression, adapting to different network environments & applications
Multiple destinations per stroam Target difforent systoms, networks, usars. and platforms individunlhy

Highly efficient encoding Up to twice the quality or half of the bandwidth, m

12 HD 1080p60 channels in 1RU Highest density available reducing cost, footprint, and energy consumpion

AES 256 bit encryption Secure unicast or muiticast end-to-end video distribution

Motadata support nsort synchronized KLY into the MPEG straam from IP embedded, or sorial data sourcos
SRT and FEC Maintain video quality over unqualified networks and low cost public intermet connections
Integrated with Furnace, InStream Complate end-to-end vided salution

and CoolSign

datasheet available at http://www3.haivision.com/datasheet-makito-x:

108. Additiona portions of the datasheet show that the Haivision Makito X has
technical specifications that use H.264 for both “VIDEO ENCODING/DECODING” and
“IP NETWORK INTERFACES” See page 2/2 of the datasheet available at

http://www3.hai vision.com/datasheet-makito-X:

IP NETWORK INTERFACES

VIDEQ ENCODING/DECODING Sandard
e S5 Sl BOOE E1r 1000 Sasa SU-Calingd T ul-Ounkax
SONEC 14408-1(
lor bt r
i f
e - e
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109. It also appears that al variations or different models of the Haivision
Makito X product utilize H.264, as can be seen by this below listing of the “Makito X

Product Portfolio & Ordering Information.” See page 2/2 of the datasheet available at

Makito X Product Portfolio & Ordering Information **

X Single SD

§/8-292E-HDSDI  Malito X Encoder Applance [5) or Biade (B3 HD HLI64 |2 video arooder supporting & single 30,/ HOVED-5D

4 S5/8-25E-HDEDIZ Makito X Encoder Applande {5) or Biade (B) HDIH 284 vidke o PP ) chual 3 S0-53 SO

M, 5/8-292E-DVI Makias X Encocer AGpharco (57 of Blade (3) HD IS4 |2 vkt efcoder LOporting & winghe Charrel DV .| of Coenporend
M 5/B-202D-HD1  Makoto X Decoder Applance (53 or Bisce {8) HD [M.264 e

M. 5/8-2920-HD2 Makito X Decoder Aptdia o

Dual Channel

http://www3.hai vision.com/datasheet-makito-xX:

110. The Haivision Makito encoders are also known to be Haivision’s hallmark
streaming video encoders using H.264, as can be seen by this press release in 2010 (See

https://www.haivisi on.com/about/press-rel eases/hai visi on-introduces-hi ghest-densi ty-hd-

Haivision Introduces the Highest Density HD H.264 Encoding/Decoding
Solution

New MB6 chassis accepts any combination of Makito encoders and decoders to provide up
to six HD 1080p60 channels in a single rack unit form factor

MONTREAL and CHICAGO — May 19, 2010 — H on Network Video today announced the release of the riew MB6 high
r - i - far the company’s M {0 H.264 1 nd decode:
BOp60 H.2648 encoding, housing up i Makito encoder blades

HO H.264 desig

ire H.264 HD video combined with flexible distribution feature
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h-264-encodingdecoding-sol ution/):

111. Nonetheless, the Makito X is not the only encoder that Haivision has. By
way of non-limiting example, Haivision also has the KB Series which clearly uses H.264,

as can be seen by below (https.//www.haivision.com/about/press-releases/haivision-

cogers ! ranscoaers

KB Series

HE64 HEVC and 4K ent

i ntroduces-hi ghest-densi ty-hd-h-264-encodi ngdecodi ng-sol ution/):

See https://www.hai vision.com/products/kb-series/:

BEST VIEWING EXPERIENCE
H.264 & HEVC Internet Media Encoders/Transcoders

Avallable as a small form factor portable These resolutions can be distributed as a
appllance, HD server or 4K server, the KB cascade of adaptive bl

Series of H.264 & HEVC Internet Media DASH stream

Encoders and Transcoders O

with  multiple

112. In addition, the datasheet for Haivision’s KB series H.264 encoders make

multiple mentions to using H.264 for “live event streaming” as can be seen by this
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portion of the Haivision KB series datasheet. See page 1/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:

, Haivision
1% KB Series
:3: A f264 THEVC

Hi264 & HEVC Internet Media Encoders/Transcoders
for Powerful Live Event Streaming

Available as a small form factor portable appliance, HD server or 4K sorver, the KB Seres of H 264 & HEVC Intemet Media Encoders

odors provides you with multinle options for [ve event stroaming,. hoiping you doliver the highost ouality lve v

ritermet audie

Hardware Acceleration & ABR Cascades
accoforation enabling real-time H 264 or HEVC encoding and adaptive

p to 1080p for the KE

as while taling advantage of tha bandwidth savings

nology ow-cost, roadily available

transport from the source to the cloud, gatting tha most o

ut of your availnbio uplink bandwidth

Features —— Benefits

HESE, HEVC oncoding/transcoding  High efficiency video cormpression over constrained networks for Ive avents cantribution

H.264/HEVC ABR Cascados Seamiess viewing expenonc 3t the player level with dynamic bitrata/resoiution funing

SAT protocol AES encrypted, packet sl ndilant ve video transport from source encodar to cloud hosled ranscodar
Extenshve CON Support Ensure reflable streaming over Akama, Limalight and other Adoba and Wowza based senvices
608,/708 closed captioning Support digital telovision closed captioning standards

Small Form Factor (option) High powered processing in o poriable appliance with the KB M

360-degrea Yirtual Reality (option)  Power virtual roality viewing experiences with the K8 4K

113. There are aso various other portions of the Haivision KB Series datasheet

that mention the product’s usage of H.264 and being able to provide a “H.264” viewing
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experience. See page 213 of the  datasheet available at

http://www3.haivision.com/Datasheet KB:

Flexible Deployment Options f e Yl hardwars e n optio o, I
t ng 5 |
« TH ning KB Mini Encoder/Transcoder s a portable all-in-one H264/HEVC encoder, ideal for live event streaming
th an internet connection. Lever 3 Int yhirid proce to deliver H.2! |

ni gives you big power in a small forn

¢ KB Encoder/Transcoder Server f

114. One page of the datasheet for Haivison's KB Series also shows H.264
being used for numerous applications, such as. for a “KB Mini” model device (“KB
MINI H.264 & HEVD SD/HD ENCODING/TRANSCODING APPLIANCE”), for an IP
“input support up to 1080p60” (*One IP H.264 or HEV C input support up to 1080p607),
for “ Stream Outputs’ that are “Up to one 2160p30 encode” (*H.264: Up to one 2160p30
encode’) and for an “ABR cascade: Up to 1080p30” (“H.264: Up to 1080p30”) (also
“With up to four 1080p60 inputs’), for “Video Encoding,” a “Video
Encoding/Compression Standard” (“H.264, HEVC/H.265" and “MPEG-2, H.264 and

HEVC”), a “Profile” (“H.264: High, Main, Baseline”), and for the “ Stream Outputs’ of
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the “KB HD ENCODER/TRANSCODER SERVER”, aso “Up to one 1080p60 encodes

TechSpecs KB Series

KB ENCODERTRANSCOOER SERIES ME MM H 384 £ HEVE SOMD ENCODINGTRANSCODING APPLLANCE KB ax ENCODERTRANSCOOER

Validated CO%y.

KB HD ENCODERTRANSCODER SERVER

Nodwork Ouiputs Protocois

per input” (“Or H.264: Up to one 1080p60 encodes per input”) and for an an H.264
“ABR cascade,” “Up to one 1080p30 encodes per input” (“Or H.264 ABR cascade: Up to
one 1080p30 encodes per input”) and finally as a“File Output” form (“H.264/MP4”). See

page 3/3 of the datasheet available at http://www3.haivision.com/Datasheet KB:

115. It aso appears that all or most variations or different models of the
Haivison KB product utilize H.264, as can be seen by this below listing of the “KB
Product Portfolio & Ordering Information.” See page 3/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:

KB Product Portfolio & Ordering Information **

S5-KB-5FF2-1
5-KB-1/2/4
S-KB-4
RU-SFF-

RU-5FF-2
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116. The Haivison KB Series also appears to be an “award-winning”
HEV C.H.264 live video encoder for Haivision, as can be seen by this recent press release

available a  https://www.haivision.com/about/press-rel eases/haivisions-kb-series-h-

264hevc-encoders-qualified-akamai-media-services-live/:

Haivision’s KB Series of H.264/HEVC Encoders Qualified for Akamai Media
Services Live

New lightweight and compact KB Mini and KB 4K encoders enable low-latency live event
contribution and delivery leveraging Akamai’s New liveOriginTM for 24/7 live/linear video
streaming

MONTREAL, CANADA - APRIL 25, 2017 = Hai 1ond

i ver adaptive bitrate HEV or H.264 cascades t

f H_254 il HEY

117. The Accused Instrumentalities determine a parameter of at least a portion
of avideo data block. As shown below, examples of such parameters include bitrate (or
max video bitrate) and resolution parameters. Different parameters correspond with
different end applications. H.264 provides for multiple different ranges of such
parameters, each included in the “profiles’ and “levels’ defined by the H.264 standard.

See http://www.axis.com/files/whitepaper/wp h264 31669 en 0803 lo.pdf at 5:
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4, H.264 profiles and levels

The joint group involved in defining H.264 focused on creating a simple and clean solution, limiting
options and features to a minimum. An important aspect of the standard, as with other video standards,
is providing the capabilities in profiles (sets of algorithmic features) and levels (performance classes)
that optimally support popular productions and common formats.

H.264 has seven profiles, each targeting a specific class of applications. Each profile defines what
feature set the encoder may use and limits the decoder implementation complexity.

Network cameras and video encoders will most likely use a profile called the baseline profile, which is
intended primarily for applications with limited computing resources. The baseline profile is the most
suitable given the available performance in a real-time encoder that is embedded in a network video
product. The profile also enables low latency, which is an important requirement of surveillance video and
also particularly important in enabling real-time, pan/tiltfzoom (PTZ) control in PTZ network cameras.

H.264 has 11 levels or degree of capability to limit performance, bandwidth and memory requirements.

Each level defines the bit rate and the encoding rate in macroblock per second for resolutions ranging
from QCIF to HDTV and beyond. The higher the resolution, the higher the level required.

See https://en.wikipediaorg/wiki/H.264/MPEG-4 AVC:

Levels with maximum property values

Max decoding speed Max frame size Mace yichaly it i h;::::" DOting Kayme AYEL) Emm"::;::r“hluh
& highest frame rate
Lavel i i {max stored frames)
Lama . Macroblocks/s .:“":I:. Macrablocks B::::nm High Profile  High 10 Profile | Toagle additional details

1 380,160 | 1,485 25,344 o B4 80 192 1761 44@15.0 ()
ib l 350.160. 1.‘35. 25,344 ag 128 IEO. 33". 1TEx 4488 15.0 (4)
1.1 768,000 3,000 101,378 396 182 240 576 aA52«2B8 BT S 2y
12| 1,536,000 5,000 101,376 396 | 384 480 1,152 352+288815.2 (6)
1.3 . 3,{]41,330- 11,B:Bﬂ- 101,376 mﬂ- 7B 8680 2,304 | 352x2BBE30.0 {6)
2 3,041,280 11,880 101,378 386 2,000 2,500 B,00D 352 ZBBE30.0 (8)
21 | 5,068,800 19,800 | 202752 702 | 4,000 5,000 12,000 | 3524576250 (6)
22 l E.Im.m. 2‘0.25‘]‘. 414,720 1,620 4,000 5,000 12“‘ T20x5T66@ 12,5 (5)
l 10,368,000 40,500 414,720 1,620 10,000 12,500 30,000 T20x5T76@25.0 {5]

a1 | 27,648,000 108,000 | 821,600 3,600 | 14,000 17,500 42,000 | 1,280x720@30.0 (5)
. 55,298 000 218,000 [ 1310720 5120 20,000 25,000 B0, 000 | 1,280x1,024 @42 2 {4)

4 62914560 245760 2,087,152 8,192 20,000 25,000 50,000 2,048x1,024@30.0 (4)
41 62914580 245760 2,087,182 8,102 50,000 62,500 150,000 2,048x1,024@30.0 (4)
42 133693440 522240 2228204 B.704 50,000 62,500 150,000 2.048x1,080@E0.0 (4)
5 150994584 580,824 5.652480 22,080 135000 168,750 405,000 3.672%1,536@26.7 (5)
1 | 251658240 983,040 9,437,184 36,864 | 240,000 300,000 720,000 | 4,096x2,304 8267 {5)
52 . 530,841,800 2,073,800 [ 8,437,184 36,864 [ 240,000 300,000 720,000 | 4 0962, 304 88 58.3 {5)

118. A video data block is organized by the group of pictures (GOP) structure,
which isa*collection of successive pictures within a coded video stream.” See

https://en.wikipedia.org/wiki/Group of pictures. A GOP structure can contain intra
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coded pictures (I picture or | frame), predictive coded pictures (P picture or P frame),
bipredictive coded pictures (B picture or B frame) and direct coded pictures (D picture or
D frames, or DC direct coded pictures which are used only in MPEG-1 video). See

https://en.wikipedia.org/wiki/Video compression_picture types (for descriptions of |

frames, P frames and B frames); https://en.wikipedia.org/wiki/MPEG-1#D-frames (for

descriptions of D frames). Thus, at least a portion of a video data block would al'so make
up a GOP structure and could also contain | frames, P frames, B frames and/or D frames.
The GOP structure also reflects the size of a video data block, and the GOP structure can
be controlled and used to fine-tune other parameters (e.g. bitrate, max video bitrate and
resolution parameters) or even be considered as a parameter by itself.

119. Based on the bitrate and/or resolution parameter identified (e.g. bitrate,
max video bitrate, resolution, GOP structure or frame type within a GOP structure), any
H.264-compliant system such as the Accused Instrumentalities would determine which
profile (e.g., “baselineg,” “extended,” “main”, or “high”) corresponds with that parameter,
then select between at least two asymmetric compressors. |f baseline or extended is the
corresponding profile, then the system will select a Context-Adaptive Variable Length
Coding (“CAVLC") entropy encoder. If main or high is the corresponding profile, then
the system will select a Context-Adaptive Binary Arithmetic Coding (“*CABAC”) entropy
encoder. Both encoders are asymmetric compressors because it takes alonger period of
time for them to compress data than to decompress data. See

https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:
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Baseline Extended Main High High

10

I and P Slices Yes Yes Yes Yes Yes

B Slices Ne Yes Yes Yes Yes

SI and SP Slices No Yes No No No

Multiple Reference Yes Yes Yes Yes Yes

Frames

In-Loop Deblocking Filter | Yes Yes Yes Yes Yas

CAVLC Entropy Coding Yes Yes Yes Yes Yes

CABAC Entropy Coding No No Yes Yes Yes

Flexible Macroblock Yes Yes No No Mo

Ordering (FMO)

Arbitrary Slice Ordering Yes Yes No No No

(AS0)

Redundant Slices (RS) Yes Yes No No No

Data Partitioning No Yes No No No

Interlaced Coding No Yes Yes Yes Yes

(PicAFF, MBAFF)

4:2:0 Chroma Format Yes Yes Yes Yes Yes

Monechrome Video No No No Yes Yes

Format (4:0:0)

4:2:2 Chroma Format No No No No Mo

4:4:4 Chroma Format No No No No No

B8 Bit Sample Depth Yes Yes Yes Yes Yes

9 and 10 Bit Sample No No No No Yes

Depth

11 to 14 Bit Sample No No No No No

Depth

Bx8 vs. 4x4 Transform No No No Yes Yes

Adaptivity

Quantization Scaling Na No No Yes Yes

Matrices

Separate Cb and Cr QP No No No Yes Yes

control

Separate Color Plane No No No No No

Coding

Predictive Lossless No No No No No

Coding

See http://web.cs.ucla.edu/classes/fall 03/cs218/paper/H.264 MPEG4 Tutorial.pdf at 7:
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The following table summarizes the two major types of entropy coding: Variable Length
Ceding (VLC) and Context Adaptive Binary Arithmetic Coding (CABAC). CABAC offers
superior coding efficiency over VLC by adapting to the changing probability distribution

of symbals, by exploiting correlation between symbols, and by adaptively exploiting bit
correlations using arithmetic coding. H.264 also supports Context Adaptive Variable Length
Coding [CAVLC) which offers superior entropy coding over VLC without the full cost of

FABAT
L= o L

H.264 Entropy Coding - Comparison of Approaches

Characteristics

Variable Length Coding Context Adaptive Binary
(VLC)

Arithmetic Coding(CABAC)

* Where it is used MPEG-2, H.264/MPEG-4 AVC
MPEG-4 ASP (high efficiency option)
* Probability distribution Static - Probabilities never Adaptive - Adjusts
change probabilities based on
ochval data
* leverages correlation No - Conditional Yes - Exploits symbol
between symbols probabilities ignored correlations by using
"contexls”
* Non-integer code words No - Low coding efficiency Yes - Exploits “arithmetic
forhigh probability symbols coding” which generates
non-integer code words for
higher efficiency

Moreover, the H.264 Standard requires a bit-flag descriptor, which is set to determine the
correct decoder for the corresponding encoder. As shown below, if the flag = 0, then
CAVLC must have been selected as the encoder; if the flag = 1, then CABAC must have

been salected as the encoder. See https://www.itu.int/rec/dologin  pub.asp?lang=e&id=T-

REC-H.264-201304-S!! PDF-E& type=items (Rec. ITU-T H.264 (04/2013)) at 80:

entropy_coding_mode flag selects the entropy decoding method to be applied for the syntax elements for which two
descriptors appear mn the syntax tables as follows:

—  If entropy_coding mode_flag 15 equal to 0, the method specified by the left descniptor in the syntax table 1s applied
(Exp-Golomb coded, see clause 9.1 or CAVLC, see clause 9.2).

—  Otherwise (entropy_coding_mode_flag 1s equal to 1), the method specified by the nght descniptor in the syntax table
15 applied (CABAC, see clause 9.3).

120. The Accused Instrumentalities compress the at least the portion of the data
block with the selected one or more asymmetric compressors to provide one or more
compressed data blocks, which can be organized in a GOP structure (see above). After

its selection, the asymmetric compressor (CAVLC or CABAC) will compress the video
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data to provide various compressed data blocks, which can aso be organized in a GOP

structure. See https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:

Entropy Coding

For entropy coding, H.264 may use an enhanced VLC, a more complex context-adaptive
variable-length coding (CAVLC) or an ever more complex Context-adaptive binary-arithmetic
coding (CABAC) which are complex techniques to losslessly compress syntax elements in the
video stream knowing the probabilities of syntax elements in a given context. The use of
CABAC can improve the compression of around 5-7%. CABAC may requires a 30-40% of total
processing power to be accomplished.

See

http://citeseerx.ist.psu.edu/viewdoc/downl oad?doi=10.1.1.602.1581& rep=repl& type=pdf

at 13:

Typical compression ratios to maintain excellent quality are:
¢ 10:1 for general images using JPEG
e 30:1 for general video using H.263 and MPEG-2
e 60:1 for general video using H.264 and WMV9

See http://www.ijera.com/papers’Vol 3 issued/BM 34399403.pdf at 2:

Most visual communication systems today
use Bascline Profile. Baseline is the simplest H.264
profile and defines, for example, zigzag scanning of
the picture and using 4:2:0 (YUV video formats)
chrominance sampling. In Baseline Profile, the
picture is split in blocks consisting of 4x4 pixels,
and each block is processed separately. Another
important ¢lement of the Baseline Profile is the use
of Universal Variable Length Coding (UVLC) and
Context  Adaptive Varnable Length Coding
(CAVLC) entropy coding techniques.

The Extended and Main Profiles includes
the functionality of the Baseline Profile and add
improvements to the predictions algorithms. Since
transmitting every single frame (think 30 frames per
second for good quality video) is not feasible if you
are trying to reduce the bit rate 1000-2000 times,
temporal and motion prediction are heavily used in
H.264, and allow transmitting only the difference
between one frame and the previous frames. The
result is spectacular efficiency pain, especially for
scenes with little change and motion.

The High Profile is the most powerful
profile in H.264, and it allows most efficient coding
of video. For example, large coding gain achieved
through the use of Context Adaptive Binary
Arithmetic Coding (CABAC) encoding which is
more cfficient than the UVLC/CAVLC used in
Baseline Profile.

The High Profile also uses adaptive
transform that decides on the fly if 4x4 or 8x8-pixel
blocks should be used. For example, 4x4 blocks are
used for the parts of the picture that are dense with
detail, while parts that have litle detail are
transformed using 8xB blocks.
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121.  Oninformation and belief, the Accused Instrumentalities store at least a
portion of the one or more compressed data blocks in buffers, hard disk, or other forms of
memory/storage.

122. Oninformation and belief, Defendants aso directly infringe and continue
to infringe other claims of the ' 907 patent, for similar reasons as explained above with
respect to Claim 1 of the’ 907 patent.

123.  On information and belief, all of the Accused Instrumentalities perform
the claimed methods in substantialy the same way, e.g., in the manner specified in the
H.264 standard.

124. Oninformation and belief, use of the Accused Instrumentalitiesin their
ordinary and customary fashion results in infringement of the methods claimed by
the ' 907 patent.

125. On information and belief, Defendants have had knowledge of the '907
patent since at least the filing of this Complaint or shortly thereafter, and on information
and belief, Defendants knew of the '907 patent and knew of its infringement, including
by way of this lawsuit. By the time of trial, Defendants will have known and intended
(since receiving such notice) that its continued actions would actively induce and
contribute to the infringement of the claims of the ' 907 patent.

126. Upon information and belief, Defendants affirmative acts of making,
using, and selling the Accused Instrumentalities, and providing implementation services
and technical support to users of the Accused Instrumentalities, including, e.g., through
training, demonstrations, brochures, instalation and user guides, have induced and

continue to induce users of the Accused Instrumentalities to use them in their normal and



Case 1:17-cv-01520-JFB-SRF Document 22 Filed 02/06/18 Page 81 of 128 PagelD #: 1142

customary way to infringe the '907 patent by practicing a system comprising: one or
more different asymmetric data compression algorithms, wherein each agorithm of the
one or more different asymmetric data compression algorithms utilizes one or more
asymmetric data compression routines of a pluraity of different asymmetric data
compression routines, wherein a first asymmetric data compression routine of the
plurality of different asymmetric data compression routines is configured to produce
compressed data with a higher data rate for a given data throughput than a second
asymmetric data compression routine of the plurality of different asymmetric data
compression routines, and a processor configured: to analyze one or more data
parameters from one or more data blocks containing video data, wherein at least one data
parameter relates to an expected or anticipated throughput of a communications channel;
and to select two or more different data compression routines from among a plurality of
different data compression routines based upon, at least in part, the one or more data
parameters relating to the expected or anticipated throughput of the communications
channel. For example, Defendants adopted H.264 in their encoder devices and streaming
services. For similar reasons, Defendants also induce their customers to use the Accused
Instrumentalities to infringe other clams of the '907 patent. Defendants specifically
intended and were aware that these normal and customary activities would infringe the
907 patent. Defendants performed the acts that constitute induced infringement, and
would induce actual infringement, with the knowledge of the '907 patent and with the
knowledge, or willful blindness to the probability, that the induced acts would constitute
infringement. On information and belief, Defendants engaged in such inducement to

promote the sales of the Accused Instrumentalities. Accordingly, Defendants have
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induced and continue to induce users of the Accused Instrumentalities to use the Accused
Instrumentalities in their ordinary and customary way to infringe the '907 patent,
knowing that such use constitutes infringement of the 907 patent. Accordingly,
Defendants have been, and currently are, inducing infringement of the *907 patent, in
violation of 35 U.S.C. § 271(b).

127. Defendants have also infringed, and continue to infringe, claims of
the ' 907 patent by offering to commercially distribute, commercialy distributing, making,
and/or importing the Accused Instrumentalities, which are used in practicing the process,
or using the systems, of the *907 patent, and constitute a material part of the invention.
Defendants know the components in the Accused Instrumentalities to be especially made
or especially adapted for use in infringement of the *907 patent, not a staple article, and
not a commodity of commerce suitable for substantial noninfringing use. Accordingly,
Defendants have been, and currently are, contributorily infringing the '907 patent, in
violation of 35 U.S.C. § 271(c).

128. By making, using, offering for sale, selling and/or importing into the
United States the Accused Instrumentalities, and touting the benefits of using the
Accused Instrumentalities compression features, Defendants have injured Realtime and
areliable to Realtime for infringement of the’ 907 patent pursuant to 35 U.S.C. § 271.

129. Asaresult of Defendants' infringement of the 907 patent, Plaintiff
Redltimeis entitled to monetary damages in an amount adequate to compensate for
Defendants' infringement, but in no event less than a reasonable royalty for the use made

of the invention by Defendants, together with interest and costs as fixed by the Court.
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COUNT V

INFRINGEMENT OF U.S. PATENT NO. 7,386,046

130. Plaintiff re-aleges and incorporates by reference the foregoing
paragraphs, asif fully set forth herein.

131. Plaintiff Realtimeisthe owner by assignment of United States Patent No.
7,386,046 (“the ' 046 patent”) entitled “ Bandwidth sensitive data compression and
decompression.” The’ 046 patent was duly and legally issued by the United States Patent
and Trademark Office on June 10, 2008. A true and correct copy of the ' 046 patent is
included as Exhibit E.

132.  Oninformation and belief, Defendants have made, used, offered for sale,
sold and/or imported into the United States products that infringe the ’ 046 patent, and
continue to do so. By way of illustrative example, these infringing products include,
without limitation, Defendants’ video encoding products, such as, e.g., products that use
Haivision Media Platform, the Makito X H.264, Makito X HEVC, Makito X with
Storage, Makito Air, Makito XCR, and Makito X HARSH, KB Mini, KB
Encoder/Transcoder Server, KB 4K Encoder/Transcoder, Kraken Series (S-KR-Base; S
KR-Base-KLV; S KR-PREMIUM; S-KR-PREMIUM-KLV; S KR-ULTRA; S-KR-
ULTRA-KLV), Kraken CR, and streaming cloud services, such as, e.g., the Haivision
Video Cloud and Connect DVR services, and all versions and variations thereof since the
issuance of the ' 046 patent (“ Accused Instrumentalities’).

133. On information and belief, Defendants have directly infringed and

continue to infringe the ' 046 patent, for example, through its own use and testing of the
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Accused Instrumentalities, which when used, practices the system claimed by Claim 40
of the '046 patent, namely, a system, comprising: a data compression system for
compressing and decompressing data input; a plurality of compression routines
selectively utilized by the data compression system, wherein afirst one of the plurality of
compression routines includes a first compression algorithm and a second one of the
plurality of compression routines includes a second compression agorithm; and a
controller for tracking throughput and generating a control signal to select a compression
routine based on the throughput, wherein said tracking throughput comprises tracking a
number of pending access requests to a storage device; and wherein when the controller
determines that the throughput falls below a predetermined throughput threshold, the
controller commands the data compression engine to use one of the plurality of
compression routines to provide a faster rate of compression so as to increase the
throughput. Upon information and belief, Defendants use the Accused Instrumentalities
to practice infringing methods for its own internal non-testing business purposes, while
testing the Accused Instrumentalities, and while providing technical support and repair
services for the Accused Instrumentalities to their customers.

134. For example, the Accused Instrumentalities utilize the H.264 video
compression standard, as well as Secure Reliable Transport (SRT) technology. “SRT
detects the real-time network performance between the encode / decode / transcode
endpoints. The endpoints can be dynamically adjusted for optimal stream performance

and quality.” See, e.g., https://www.haivision.com/products/srt-secure-reliable-transport/.

At least Haivision's Makito X and KB series devices use H.264 and SRT. Id. On

information and belief, all of the Accused Instrumentalities detect real-time network
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performance between the encode / decode / transcode endpoints and dynamically select a
compression technique for optimal stream performance.
135. Furthermore, as can be seen by the highlighted text in the below graphic,

“All Haivison Media Platforms’ support “H.264” as an “Audio/Video Format”. See

Haivision Media Platform

ALL HAIVISION MEDIA PLATFORMS:

- H264

page 7/8 of the datasheet available at http://www3.haivision.com/hmp-datasheet:

136. In addition, from this below webpage listing a Haivison product,
“Haivision's award-winning Makito X H.264 encoder transports secure, low latency HD

video over any network at extremely low bitrates, making it ideal for live, interactive and
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bandwidth constrained applications.” See https.//www.haivision.com/products/makito-

series/makito-x-h264/ (with “H.264 encoder” being highlighted):

Makito X H.264

High-guality, low latency encoder

Haivision

EXTREME ENCODING

Hahdsion's  award-wimming Makito ¥ H264 encodar
transports socure, low latency, HE video owee ary natwaork
at extremely low bitrates. making ot ideal for live,
Interactnie and bandwidth constrained applications

The Makito X sncoder s avaitable a5 an ol
or [V encodin
Pl

_'.hrl =TSy 1IE | {6 bladas) or-40 llI I'|1I

137. This portion of the datasheet also shows that Haivison's Makito X

“supports High Profile H.264 encoding.” See page 1/2 of the datasheet available at
Haivision

High Quality, High Density, High Profile H.264 Encoder & Decoder

http://www3.haivision. com/datasheet makito-x:
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138. Further portions of the datasheet show that the Haivision Makito X has
among its features the ability to perform “Highly efficient encoding” at “Up to twice the

quality or half of the bandwidth, using High Profile H.264.” See page 1/2 of the

Features —mm8M8M8M8m8™ Benefits

Low ond-to-end latoncy Supports mission-critical distribution and interactive communication challenge

4 HD encoding engines Flexinle encoding & compression, adapting to different network environments & applications
Multiple destinations per stroam Target difforent systoms, networks, usars. and platforms individunlhy

Highly efficient encoding Up to twice the quality or half of the bandwidth, m

12 HD 1080p60 channels in 1RU Highest density available reducing cost, footprint, and energy consumpion

AES 256 bit encryption Secure unicast or muiticast end-to-end video distribution

Motadata support nsort synchronized KLY into the MPEG straam from IP embedded, or sorial data sourcos
SRT and FEC Maintain video quality over unqualified networks and low cost public intermet connections
Integrated with Furnace, InStream Complate end-to-end vided salution

and CoolSign

datasheet available at http://www3.haivision.com/datasheet-makito-x:

139. Additiona portions of the datasheet show that the Haivision Makito X has
technical specifications that use H.264 for both “VIDEO ENCODING/DECODING” and
“IP NETWORK INTERFACES” See page 2/2 of the datasheet available at

http://www3.hai vision.com/datasheet-makito-X:

IP NETWORK INTERFACES
VIDEO ENCODING/DECODING Standard
| ¥ E Y
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140. It aso appears that all variations or different models of the Haivision
Makito X product utilize H.264, as can be seen by this below listing of the “Makito X
Product Portfolio & Ordering Information.” See page 2/2 of the datasheet available at

http://www3.hai vision.com/datasheet-makito-xX:

Makito X Product Portfolio & Ordering Information **

¢ 5D 5/8-292E-HDSDIN Makito X Encoder Applancs (5 or Blade (3) HD HI84 [P wded srcoder supporting & single 30,/HDVSD-5D) and Compoute chandd
5/B8-292E-HDSDI2 Mak ! a @ chan

5/B-292E-DV

5/8-2930-HDN

5/B-2920-HD2  Makito X Decoder Applia

141. The Haivision Makito encoders are also known to be Haivision’s hallmark
streaming video encoders using H.264, as can be seen by this press release in 2010 (See

https://www.haivisi on.com/about/press-rel eases/hai visi on-introduces-hi ghest-densi ty-hd-

Haivision Introduces the Highest Density HD H.264 Encoding/Decoding
Solution

New MBG6 chassis accepts any combination of Makito encoders and decoders to provide up
to six HD 1080p60 channels in a single rack unit form factor

MONTREAL and CHICAGDO — May 19, 2010 — Hal Metwork Vide
fort ompany’s N ™ HD H264 encoders i {er
60 H.264 encoding, housing up 1o six Makito encoder blades in a
J ympact HD H.264 design with full 10 o
af d Peter Maag, senior vice pre TN
I I I
ering secure H.264 HD video combined with flexible distribut g™ an
ming™ {cdress T .\ e snees the Makito th I and
munica = o il, ar
ets. T T der
" aat ) pr cha
| 1L

About Haivision Network Video
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h-264-encodingdecoding-sol ution/):

142. Nonetheless, the Makito X is not the only encoder that Haivision has. By
way of non-limiting example, Haivision also has the KB Series which clearly uses H.264,

as can be seen by below (https.//www.haivision.com/about/press-releases/haivision-

lers / Transcoders

KB Series

i ntroduces-hi ghest-densi ty-hd-h-264-encodi ngdecodi ng-sol ution/):

See https://www.hai vision.com/products/kb-series/:

BEST VIEWING EXPERIENCE
H264 & HEVC Internet Media Encoders/Transcoders

These resolutions can be distributed as a

ade of adaptive bl
G-DASH =
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143. In addition, the datasheet for Haivision's KB series H.264 encoders make
multiple mentions to using H.264 for “live event streaming” as can be seen by this
portion of the Haivision KB series datasheet. See page 1/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:

, +Haivision
1% KB Series
fz;, _Ig.264 | HEVC

Hi264 & HEVC Internet Media Encoders/Transcoders
for Powerful Live Event Streaming

Availablo as a small form factor portable appliance. HD sarver or 4K sorvar, tha KB Seres of H264 & HEVC Intermet Madia Encoders
and Transcodors
your glabal

le options for e event streaming, helping you deliver the highest quality live video to

Hardware Acceleration & ABR Cascoades The

scceleration enabling real-time H.264 or HE) and ada A 3 3 up to 10800 for tha K

s offer Intel-based hardware

offerad by HEVC

Best Viewlng Experience on Every Device With the KB sories
&0, 720p, HD On 5 UHD 2600 T

you have options to encode/transcode video in resoluti

tributed as

ition With =
Reliable
transport fre

Features —— Benefits

H284.'HEVC encoding/transcoding  High efficiency video compression over constrained networks for live avents contribution

H.264/HEVC ABR Cascades Seamless Viewing exporence at the playver level with dynamic Bitrate/resolution tuning

SAT protocol AES oncrypted, packet loss resibent ve video transport from sounce encoder 1o cloud hosted transooder
Extensive CON Support Ensure relisble streaming over Akamas, Limelight and other Adobe and Wowza basad services
608/708 closed captioning Support digital television closed captioning standands

Small Form Factor (option) High powered processing in a portable appliance with the KB Mini

260-degree Virtual Reallty (option)  Power virtual reality viewing experiences with the KB 4K
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144. There are aso various other portions of the Haivision KB Series datasheet
that mention the product’s usage of H.264 and being able to provide a “H.264” viewing

experience. See page 213 of the  datasheet available at

Flexible Deployment Options The KB Senes offers floxible deployment and hardware acceleration options for avery five event

siroaming sconario

rad-winning KB Minl Encoder/Transcoder is a portable all-in-on 1 264/HEVC encoder. ideal for live avent streaming

ybrid processing to deliver H 264/HEVC cascades

thi: KB Encoder/Trar

080p video input chan

5, RAID configurations and

al for enterprise-grade intormet
tre - thin your

« The KB 4K Encoder/Transc ail of the KB Encoder/Transcoder Server, with hardware accelerated HEVC

ng up to 4K HIRSR/HEVC viewing experiences with the ability

encoding o fuel the hig

to capture 4K/ UHD w X

http://www3.haivision.com/Datasheet KB:

145. One page of the datasheet for Haivison's KB Series also shows H.264
being used for numerous applications, such as. for a “KB Mini” model device (“KB
MINI H.264 & HEVD SD/HD ENCODING/TRANSCODING APPLIANCE”), for an IP
“input support up to 1080p60”" (“One IP H.264 or HEV C input support up to 1080p60”),
for “Stream Outputs’ that are “Up to one 2160p30 encode” (*H.264: Up to one 2160p30

encode”) and for an “ABR cascade: Up to 1080p30" (“H.264: Up to 1080p30") (also
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“With up to four 1080p60 inputs’), for “Video Encoding,” a “Video
Encoding/Compression Standard” (“H.264, HEVC/H.265" and “MPEG-2, H.264 and
HEVC”), a “Profile” (“H.264: High, Main, Baseline”), and for the “ Stream Outputs’ of
the “KB HD ENCODER/TRANSCODER SERVER”, aso “Up to one 1080p60 encodes
per input” (“Or H.264: Up to one 1080p60 encodes per input”) and for an an H.264
“ABR cascade,” “Up to one 1080p30 encodes per input” (*Or H.264 ABR cascade: Up to
one 1080p30 encodes per input”) and finally as a“File Output” form (“H.264/MP4”). See

page 3/3 of the datasheet available at http://www3.haivision.com/Datasheet KB:

TechSpecs KB Series
KB ERCODERITRANSCODER SERES BB SN H264 & HEVC SOMD ENCODINGTRANSCODING APPLIANCE Kl 4K ENCODERTRANSCODER
Waldat N
Vigeo Encod )
KB HD ENCODERTRANSCODER SERVER
Ay
Meatwark Outy

File Output

146. It aso appears that all or most variations or different models of the
Haivison KB product utilize H.264, as can be seen by this below listing of the “KB

KB Product Portfolio & Ordering Information **

5-KB-SFF2-1 1 bass
S-KB-1/2/4

S-KB-4

RU-5FF-1

RU-SFF-2
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Product Portfolio & Ordering Information.” See page 3/3 of the datasheet available at

http://www3.haivision.com/Datasheet KB:

147. The Haivison KB Series also appears to be an “award-winning”
HEV C.H.264 live video encoder for Haivision, as can be seen by this recent press release

available a  https://www.haivision.com/about/press-rel eases/haivisions-kb-series-h-

264hevc-encoders-qualified-akamai-media-services-live/:

Haivision's KB Series of H.264/HEVC Encoders Qualified for Akamai Media
Services Live

New lightweight and compact KB Mini and KB 4K encoders enable low-latency live event
contribution and delivery leveraging Akamai’s New liveOriginTM for 24/7 live/linear video
streaming

MOMNTREAL, CANADA - APRIL 25, 2017 - Hai plones

H.264

148. The Accused Instrumentalities determine a parameter of at least a portion
of avideo data block. As shown below, examples of such parameters include bitrate (or
max video bitrate) and resolution parameters. Different parameters correspond with
different end applications. H.264 provides for multiple different ranges of such
parameters, each included in the “profiles’ and “levels’ defined by the H.264 standard.

See http://www.axis.com/files/whitepaper/wp h264 31669 en 0803 lo.pdf at 5:




Case 1:17-cv-01520-JFB-SRF Document 22 Filed 02/06/18 Page 94 of 128 PagelD #: 1155

4, H.264 profiles and levels

The joint group involved in defining H.264 focused on creating a simple and clean solution, limiting
options and features to a minimum. An important aspect of the standard, as with other video standards,
is providing the capabilities in profiles (sets of algorithmic features) and levels (performance classes)
that optimally support popular productions and common formats.

H.264 has seven profiles, each targeting a specific class of applications. Each profile defines what
feature set the encoder may use and limits the decoder implementation complexity.

Network cameras and video encoders will most likely use a profile called the baseline profile, which is
intended primarily for applications with limited computing resources. The baseline profile is the most
suitable given the available performance in a real-time encoder that is embedded in a network video
product. The profile also enables low latency, which is an important requirement of surveillance video and
also particularly important in enabling real-time, pan/tiltfzoom (PTZ) control in PTZ network cameras.

H.264 has 11 levels or degree of capability to limit performance, bandwidth and memory requirements.

Each level defines the bit rate and the encoding rate in macroblock per second for resolutions ranging
from QCIF to HDTV and beyond. The higher the resolution, the higher the level required.

See https://en.wikipediaorg/wiki/H.264/MPEG-4 AVC:

Levels with maximum property values

Max decoding speed Max frame size Mace yichaly it i h;::::" DOting Kayme AYEL) Emm"::;::r“hluh
& highest frame rate
Lavel i i {max stored frames)
Lama . Macroblocks/s .:“":I:. Macrablocks B::::nm High Profile  High 10 Profile | Toagle additional details

1 380,160 | 1,485 25,344 o B4 80 192 1761 44@15.0 ()
ib l 350.160. 1.‘35. 25,344 ag 128 IEO. 33". 1TEx 4488 15.0 (4)
1.1 768,000 3,000 101,378 396 182 240 576 aA52«2B8 BT S 2y
12| 1,536,000 5,000 101,376 396 | 384 480 1,152 352+288815.2 (6)
1.3 . 3,{]41,330- 11,B:Bﬂ- 101,376 mﬂ- 7B 8680 2,304 | 352x2BBE30.0 {6)
2 3,041,280 11,880 101,378 386 2,000 2,500 B,00D 352 ZBBE30.0 (8)
21 | 5,068,800 19,800 | 202752 702 | 4,000 5,000 12,000 | 3524576250 (6)
22 l E.Im.m. 2‘0.25‘]‘. 414,720 1,620 4,000 5,000 12“‘ T20x5T66@ 12,5 (5)
l 10,368,000 40,500 414,720 1,620 10,000 12,500 30,000 T20x5T76@25.0 {5]

a1 | 27,648,000 108,000 | 821,600 3,600 | 14,000 17,500 42,000 | 1,280x720@30.0 (5)
. 55,298 000 218,000 [ 1310720 5120 20,000 25,000 B0, 000 | 1,280x1,024 @42 2 {4)

4 62914560 245760 2,087,152 8,192 20,000 25,000 50,000 2,048x1,024@30.0 (4)
41 62914580 245760 2,087,182 8,102 50,000 62,500 150,000 2,048x1,024@30.0 (4)
42 133693440 522240 2228204 B.704 50,000 62,500 150,000 2.048x1,080@E0.0 (4)
5 150994584 580,824 5.652480 22,080 135000 168,750 405,000 3.672%1,536@26.7 (5)
1 | 251658240 983,040 9,437,184 36,864 | 240,000 300,000 720,000 | 4,096x2,304 8267 {5)
52 . 530,841,800 2,073,800 [ 8,437,184 36,864 [ 240,000 300,000 720,000 | 4 0962, 304 88 58.3 {5)

149. A video data block is organized by the group of pictures (GOP) structure,
which isa*collection of successive pictures within a coded video stream.” See

https://en.wikipedia.org/wiki/Group of pictures. A GOP structure can contain intra
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coded pictures (I picture or | frame), predictive coded pictures (P picture or P frame),
bipredictive coded pictures (B picture or B frame) and direct coded pictures (D picture or
D frames, or DC direct coded pictures which are used only in MPEG-1 video). See

https://en.wikipedia.org/wiki/Video compression_picture types (for descriptions of |

frames, P frames and B frames); https://en.wikipedia.org/wiki/MPEG-1#D-frames (for

descriptions of D frames). Thus, at least a portion of avideo data block would also make
up a GOP structure and could also contain | frames, P frames, B frames and/or D frames.
The GOP structure also reflects the size of a video data block, and the GOP structure can
be controlled and used to fine-tune other parameters (e.g. bitrate, max video bitrate and
resolution parameters) or even be considered as a parameter by itself.

150. Based on the bitrate and/or resolution parameter identified (e.g. bitrate,
max video bitrate, resolution, GOP structure or frame type within a GOP structure), any
H.264-compliant system such as the Accused Instrumentalities would determine which
profile (e.g., “baseline,” “extended,” “main”, or “high”) corresponds with that parameter,
then select between at least two asymmetric compressors. |f baseline or extended is the
corresponding profile, then the system will select a Context-Adaptive Variable Length
Coding (“CAVLC") entropy encoder. If main or high is the corresponding profile, then
the system will select a Context-Adaptive Binary Arithmetic Coding (“*CABAC”) entropy
encoder. Both encoders are asymmetric compressors because it takes alonger period of
time for them to compress data than to decompress data. See

https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:
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Baseline Extended Main High High

10

I and P Slices Yes Yes Yes Yes Yes

B Slices Ne Yes Yes Yes Yes

SI and SP Slices No Yes No No No

Multiple Reference Yes Yes Yes Yes Yes

Frames

In-Loop Deblocking Filter | Yes Yes Yes Yes Yas

CAVLC Entropy Coding Yes Yes Yes Yes Yes

CABAC Entropy Coding No No Yes Yes Yes

Flexible Macroblock Yes Yes No No Mo

Ordering (FMO)

Arbitrary Slice Ordering Yes Yes No No No

(AS0)

Redundant Slices (RS) Yes Yes No No No

Data Partitioning No Yes No No No

Interlaced Coding No Yes Yes Yes Yes

(PicAFF, MBAFF)

4:2:0 Chroma Format Yes Yes Yes Yes Yes

Monechrome Video No No No Yes Yes

Format (4:0:0)

4:2:2 Chroma Format No No No No Mo

4:4:4 Chroma Format No No No No No

B8 Bit Sample Depth Yes Yes Yes Yes Yes

9 and 10 Bit Sample No No No No Yes

Depth

11 to 14 Bit Sample No No No No No

Depth

Bx8 vs. 4x4 Transform No No No Yes Yes

Adaptivity

Quantization Scaling Na No No Yes Yes

Matrices

Separate Cb and Cr QP No No No Yes Yes

control

Separate Color Plane No No No No No

Coding

Predictive Lossless No No No No No

Coding

See http://web.cs.ucla.edu/classes/fall 03/cs218/paper/H.264 MPEG4 Tutorial.pdf at 7:
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The following table summarizes the two major types of entropy coding: Variable Length
Ceding (VLC) and Context Adaptive Binary Arithmetic Coding (CABAC). CABAC offers
superior coding efficiency over VLC by adapting to the changing probability distribution

of symbals, by exploiting correlation between symbols, and by adaptively exploiting bit
correlations using arithmetic coding. H.264 also supports Context Adaptive Variable Length
Coding [CAVLC) which offers superior entropy coding over VLC without the full cost of

FABAT
L= o L

H.264 Entropy Coding - Comparison of Approaches

Characteristics

Variable Length Coding Context Adaptive Binary
(VLC)

Arithmetic Coding(CABAC)

* Where it is used MPEG-2, H.264/MPEG-4 AVC
MPEG-4 ASP (high efficiency option)
* Probability distribution Static - Probabilities never Adaptive - Adjusts
change probabilities based on
ochval data
* leverages correlation No - Conditional Yes - Exploits symbol
between symbols probabilities ignored correlations by using
"contexls”
* Non-integer code words No - Low coding efficiency Yes - Exploits “arithmetic
forhigh probability symbols coding” which generates
non-integer code words for
higher efficiency

Moreover, the H.264 Standard requires a bit-flag descriptor, which is set to determine the
correct decoder for the corresponding encoder. As shown below, if the flag = 0, then
CAVLC must have been selected as the encoder; if the flag = 1, then CABAC must have

been salected as the encoder. See https://www.itu.int/rec/dologin  pub.asp?lang=e&id=T-

REC-H.264-201304-S!! PDF-E& type=items (Rec. ITU-T H.264 (04/2013)) at 80:

entropy_coding_mode flag selects the entropy decoding method to be applied for the syntax elements for which two
descriptors appear mn the syntax tables as follows:

—  If entropy_coding mode_flag 15 equal to 0, the method specified by the left descniptor in the syntax table 1s applied
(Exp-Golomb coded, see clause 9.1 or CAVLC, see clause 9.2).

—  Otherwise (entropy_coding_mode_flag 1s equal to 1), the method specified by the nght descniptor in the syntax table
15 applied (CABAC, see clause 9.3).

151. The Accused Instrumentalities compress the at least the portion of the data
block with the selected one or more asymmetric compressors to provide one or more
compressed data blocks, which can be organized in a GOP structure (see above). After

its selection, the asymmetric compressor (CAVLC or CABAC) will compress the video
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data to provide various compressed data blocks, which can aso be organized in a GOP

structure. See https://sonnati.wordpress.com/2007/10/29/how-h-264-works-part-ii/:

Entropy Coding

For entropy coding, H.264 may use an enhanced VLC, a more complex context-adaptive
variable-length coding (CAVLC) or an ever more complex Context-adaptive binary-arithmetic
coding (CABAC) which are complex techniques to losslessly compress syntax elements in the
video stream knowing the probabilities of syntax elements in a given context. The use of
CABAC can improve the compression of around 5-7%. CABAC may requires a 30-40% of total
processing power to be accomplished.

See

http://citeseerx.ist.psu.edu/viewdoc/downl oad?doi=10.1.1.602.1581& rep=repl& type=pdf

at 13:

Typical compression ratios to maintain excellent quality are:
¢ 10:1 for general images using JPEG
e 30:1 for general video using H.263 and MPEG-2
e 60:1 for general video using H.264 and WMV9

See http://www.ijera.com/papers’Vol 3 issued/BM 34399403.pdf at 2:

Most visual communication systems today
use Bascline Profile. Baseline is the simplest H.264
profile and defines, for example, zigzag scanning of
the picture and using 4:2:0 (YUV video formats)
chrominance sampling. In Baseline Profile, the
picture is split in blocks consisting of 4x4 pixels,
and each block is processed separately. Another
important ¢lement of the Baseline Profile is the use
of Universal Variable Length Coding (UVLC) and
Context  Adaptive Varnable Length Coding
(CAVLC) entropy coding techniques.

The Extended and Main Profiles includes
the functionality of the Baseline Profile and add
improvements to the predictions algorithms. Since
transmitting every single frame (think 30 frames per
second for good quality video) is not feasible if you
are trying to reduce the bit rate 1000-2000 times,
temporal and motion prediction are heavily used in
H.264, and allow transmitting only the difference
between one frame and the previous frames. The
result is spectacular efficiency pain, especially for
scenes with little change and motion.

The High Profile is the most powerful
profile in H.264, and it allows most efficient coding
of video. For example, large coding gain achieved
through the use of Context Adaptive Binary
Arithmetic Coding (CABAC) encoding which is
more cfficient than the UVLC/CAVLC used in
Baseline Profile.

The High Profile also uses adaptive
transform that decides on the fly if 4x4 or 8x8-pixel
blocks should be used. For example, 4x4 blocks are
used for the parts of the picture that are dense with
detail, while parts that have litle detail are
transformed using 8xB blocks.
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152.  Oninformation and belief, the Accused Instrumentalities store at least a
portion of the one or more compressed data blocks in buffers, hard disk, or other forms of
memory/storage.

153. Oninformation and belief, Defendants aso directly infringe and continue
to infringe other claims of the’ 046 patent, for similar reasons as explained above with
respect to Claim 40 of the’ 046 patent.

154. On information and belief, all of the Accused Instrumentalities perform
the claimed methods in substantialy the same way, e.g., in the manner specified in the
H.264 standard.

155. Oninformation and belief, use of the Accused Instrumentalitiesin their
ordinary and customary fashion results in infringement of the methods claimed by
the ' 046 patent.

156. On information and belief, Defendants have had knowledge of the ’'046
patent since at least the filing of this Complaint or shortly thereafter, and on information
and belief, Defendants knew of the 046 patent and knew of its infringement, including
by way of this lawsuit. By the time of trial, Defendants will have known and intended
(since receiving such notice) that its continued actions would actively induce and
contribute to the infringement of the claims of the 046 patent.

157. Upon information and belief, Defendants affirmative acts of making,
using, and selling the Accused Instrumentalities, and providing implementation services
and technical support to users of the Accused Instrumentalities, including, e.g., through
training, demonstrations, brochures, instalation and user guides, have induced and

continue to induce users of the Accused Instrumentalities to use them in their normal and



Case 1:17-cv-01520-JFB-SRF Document 22 Filed 02/06/18 Page 100 of 128 PagelD #: 1161

customary way to infringe the 046 patent by practicing a system, comprising: a data
compression system for compressing and decompressing data input; a pluraity of
compression routines selectively utilized by the data compression system, wherein a first
one of the plurality of compression routines includes a first compression algorithm and a
second one of the plurality of compression routines includes a second compression
algorithm; and a controller for tracking throughput and generating a control signal to
select a compression routine based on the throughput, wherein said tracking throughput
comprises tracking a number of pending access requests to a storage device; and wherein
when the controller determines that the throughput falls below a predetermined
throughput threshold, the controller commands the data compression engine to use one of
the plurality of compression routines to provide a faster rate of compression so as to
increase the throughput. For example, Defendants adopted H.264 in their encoder
devices and streaming services. For similar reasons, Defendants also induce their
customersto use the Accused Instrumentalities to infringe other claims of the ' 046 patent.
Defendants specifically intended and were aware that these normal and customary
activities would infringe the 046 patent. Defendants performed the acts that constitute
induced infringement, and would induce actual infringement, with the knowledge of the
'046 patent and with the knowledge, or willful blindness to the probability, that the
induced acts would constitute infringement. On information and belief, Defendants
engaged in such inducement to promote the sales of the Accused Instrumentalities.
Accordingly, Defendants have induced and continue to induce users of the Accused
Instrumentalities to use the Accused Instrumentalities in their ordinary and customary

way to infringe the '046 patent, knowing that such use constitutes infringement of the
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'046 patent.  Accordingly, Defendants have been, and currently are, inducing
infringement of the’ 046 patent, in violation of 35 U.S.C. § 271(b).

158. Defendants have also infringed, and continue to infringe, claims of
the ' 046 patent by offering to commercially distribute, commercialy distributing, making,
and/or importing the Accused Instrumentalities, which are used in practicing the process,
or using the systems, of the '046 patent, and constitute a material part of the invention.
Defendants know the components in the Accused Instrumentalities to be especially made
or especialy adapted for use in infringement of the '046 patent, not a staple article, and
not a commodity of commerce suitable for substantial noninfringing use. Accordingly,
Defendants have been, and currently are, contributorily infringing the '046 patent, in
violation of 35 U.S.C. § 271(c).

159. By making, using, offering for sale, selling and/or importing into the
United States the Accused Instrumentaities, and touting the benefits of using the
Accused Instrumentalities compression features, Defendants have injured Realtime and
areliable to Realtime for infringement of the ' 046 patent pursuant to 35 U.S.C. § 271.

160. Asaresult of Defendants' infringement of the 046 patent, Plaintiff
Redltimeis entitled to monetary damages in an amount adequate to compensate for
Defendants' infringement, but in no event less than a reasonable royalty for the use made

of the invention by Defendants, together with interest and costs as fixed by the Court.
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COUNT VI

INFRINGEMENT OF U.S. PATENT NO. 8,634,462

161. Plaintiff re-alleges and incorporates by reference the foregoing
paragraphs, asif fully set forth herein.

162. Plaintiff Realtimeisthe owner by assignment of United States Patent No.
8,634,462 (“the’ 462 patent”) entitled “ Quantization for Hybrid Video Coding.”

The’ 462 patent was duly and legally issued by the United States Patent and Trademark
Office on January 21, 2014. A true and correct copy of the’462 patent isincluded as
Exhibit F.

163. Oninformation and belief, Defendants have made, used, offered for sale,
sold and/or imported into the United States products that infringe the ’ 462 patent, and
continues to do so. By way of illustrative example, these infringing products include,
without limitation, Defendants’ video encoding products, such as, e.g., products that use
Haivision Media Platform, the Makito X H.264, Makito X HEVC, Makito X with
Storage, Makito Air, Makito XCR, and Makito X HARSH, KB Mini, KB
Encoder/Transcoder Server, KB 4K Encoder/Transcoder, Kraken Series (S-KR-Base; S
KR-Base-KLV; S KR-PREMIUM; S-KR-PREMIUM-KLV; S KR-ULTRA; S-KR-
ULTRA-KLV), Kraken CR, and streaming cloud services, such as, e.g., the Haivision
Video Cloud and Connect DVR services, and all versions and variations thereof since the
issuance of the '462 patent (“ Accused Instrumentalities’).

164. Oninformation and belief, Defendants have directly infringed and
continue to infringe the ' 462 patent, for example, through their own use and testing of the

Accused Instrumentalities, which when used, practices the method claimed by Claim 1 of
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the 462 patent, namely, a method for coding a video signal using hybrid coding,
comprising: reducing temporal redundancy by block based motion compensated
prediction in order to establish a prediction error signal; performing quantization on
samples of the prediction error signal or on coefficients resulting from a transformation
of the prediction error signal into the frequency domain to obtain quantized val ues,
representing quantized samples or quantized coefficients respectively, wherein the
prediction error signal includes a plurality of subblocks each including a plurality of
guantized values; calculating afirst quantization efficiency for the quantized values of at
least one subblock of the plurality of subblocks; setting the quantized values of the at
least one subblock to all zeroes; calculating a second quantization efficiency for the at
least one subblock while all of the quantized values are zeroes; selecting which of the
first and second quantization efficienciesis a higher efficiency; and selecting, for further
proceeding, the at least one subblock with the quantized values prior to setting the
guantized values of the at least one subblock to all zeroesif the first quantization
efficiency is higher and selecting the at least one subblock with the quantized values set
to zero, for further proceeding, if the second quantization efficiency is higher. Upon
information and belief, Defendants use the Accused Instrumentalities to practice
infringing methods for their own internal non-testing business purposes, while testing the
Accused Instrumentalities, and while providing technical support and repair services for
the Accused Instrumentalities to their customers.

165. For example, awebsite maintained by Defendants advertising the “Makito
X HEVC” product states that the “Makito X HEV C video encoder transports secure, high

quality, live HEVC/H.265 and AV C/H.264 video over any network at extremely low bit
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rates.” See https.//www.haivision.com/products/makito-series/makito-x-hevc/ (emphasis

added):

Makito X HEVC
Compact, High Performance HEVC + H.264 Encoder

EXTREMELY LOW BITRATE

Makito X HEVC wvideo encoder transports secure, high
quality, live HE‘.’C.:'m and AVIC/H 264 video over any
network at emdremely low bit rates,

166. Another website maintained by Defendants advertising the KB Series of
“H.264 & HEVC Internet Media Encoders Transcoders’ states that “With support for
HEVC, the KB series uses up to 50% less bandwidth than H.264” and further stating
that: “The KB Mini and KB 4K internet encoders/transcoders offer Intel-based hardware
acceleration enabling real-time H.264 or HEV C encoding and adaptive bitrate (ABR)
cascades up to 1080p for the KB Mini and 4K/UHD 2160p for the KB 4K. This
maximizes stream quality for target devices while taking advantage of the bandwidth

savings offered by HEVC.” See https.//www.haivision.com/products/kb-series/

(emphasis added):
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BEST VIEWING EXPERIENCE
H.264 & HEME Internet Media Encoders/Transcoders

167. Another website maintained by Defendants mentions that the Kraken
transcoder product “is a high-quality, low latency, real-time H.264/H.265 video

transcoder with metadata for low bandwidth DV B stream distribution and ISR

applications.” See https.//www.haivision.com/products/kraken-series (emphasis added)
(image below). A website describing the Kraken transcoder product in more detail further
states that “Kraken HEV C transcoding allows you to deliver substantially increased
video quality over satellite and other constrained networks (typically in the 1 Mbpsto 3
Mbps bandwidth range). Kraken receives high bitrate H.264 streams, which it then
convertsto HEVC for transport, and reconverts from HEVC to H.264 for onward
distribution through less constrained ecosystems. Kraken HEV C transcoding reduces up
to 50% of bandwidth compared to H.264 while maintaining high picture quality.” See

https.//www.haivision.com/products/kraken-series/kraken/ (emphasis added).
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KRAKEN SERIES

i l Ny —

Kraken Kraken CR

168. Moreover, on the product website further describing the Kraken transcoder
product, there is a section describing the feature of “HEV C Live Streaming” which states
that “Designed for ISR and video backhaul contribution, Haivision'sHEV C solution
empowers organizations to send high quality video using low-capacity networks.
Haivision enables live HEV C baseband encoding and H.264 to HEVC or HEVC to
H.264 transcoding for transporting higher quality video using less bandwidth.” See

https:.//www.haivision.com/products/kraken-series/kraken/ (emphasis added):

HEVC LIVE STREAMING

Using less bandwidth

L — T —
HEVE Raseband Encoder Flumed Con braireed HIEVC WU
[ Transsodes
v 4 o MiEVE
1 Tramscoder
Designed for ISR and video backhaul contribution,

Haivision's HEVC solution empowers organizations to
send high quality video using low-capacity networks

Haivision enables live HEVC baseband encoding and
H.264 to HEVMC or HEVC to H.264 transcoding for
transporting higher quality wvideo using less
bandwidth
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169. A website further describing the Kraken CR encoder/transcoder product
also states that “With Kraken CR HEV C encoding/transcoding, bandwidth is reduced by
up to 50% over traditional H.264 solutions when transporting live video over constrained
networks. HEV C streams can be played back directly on standards compliant players and
decoders for monitoring or analysis purposes. Additionally, once the stream reaches its
destination, a Haivision transcoder can be used to convert the stream from HEVC to
H.264 for compatibility within existing distribution infrastructures.” See

https://www.haivision.com/products/kraken-series/kraken-cr/ (emphasis added).

170. The Accused Instrumentalities performs a method for coding a video
signal using hybrid coding. For example, the aim of the coding process is the production
of abitstream, as defined in definition 3.12 of the ITU-T H.265 Series H: Audiovisua
and Multimedia Systems, “Infrastructure of audiovisual services — Coding of moving
video” High efficiency video coding (“HEV C Spec”): “bitstream: A sequence of bits, in
the form of a NAL unit stream or a byte stream, that forms the representation of coded
pictures and associated data forming one or more coded video sequences (CVSs).” See
also, e.g., “Overview of the High Efficiency Video Coding (HEVC) Standard” by Gary J.
Sullivan, Fellow, |EEE, Jens-Rainer Ohm, Member, |IEEE, Woo-Jin Han, Member, |EEE,
and Thomas Wiegand, Fellow, |EEE, published in IEEE TRANSACTIONS ON
CIRCUITSAND SYSTEMS FOR VIDEO TECHNOLOGY, VOL. 22, NO. 12,
DECEMBER 2012 (“IEEE HEVC) (“ The video coding layer of HEV C employs the same
hybrid approach (inter-/intrapicture prediction and 2-D transform coding) used in all
video compression standards since H.261”). See also, e.g., HEVC Spec at 0.7 “Overview

of the design characteristics.”
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171. The Accused Instrumentalities reduce tempora redundancy by block
based motion compensated prediction in order to establish a prediction error signal. For
example, clause 8.5.3 Decoding process for prediction unitsin inter prediction mode and
the subclauses thereof of the HEV C Spec describe the block based motion compensation
techniques used in the decoding process. See also, e.g., IEEE HEVC at 1651-1652 6)

M otion compensation: Quarter-sample precision is used for the MV's, and 7-tap or 8-tap
filters are used for interpolation of fractional-sample positions (compared to six-tap
filtering of half-sample positions followed by linear interpolation for quarter-sample
positionsin H.264/MPEG-4 AVC). Similar to H.264/MPEG-4 AV C, multiple reference
pictures are used. For each PB, either one or two motion vectors can be transmitted,
resulting either in unipredictive or bipredictive coding, respectively. Asin H.264/M PEG-
4 AV C, ascaling and offset operation may be applied to the prediction signal(s) in a
manner known as weighted prediction.”).

172. The Accused Instrumentalities perform quantization on samples of the
prediction error signal or on coefficients resulting from a transformation of the prediction
error signal into the frequency domain to obtain quantized val ues, representing quantized
samples or quantized coefficients respectively. For example, the quantization parameter
and the scaling (inverse quantization) are defined in definitions 3.112 (page 10) and
3.131 (page 11), respectively, the usage of the scaling process in the decoding being
described in clause and 8.6 Scaling, transformation and array construction process prior
to deblocking filter process of the HEVC Spec. Seealso, e.g., IEEE HEVC at 1652 (“8)

Quantization control: Asin H.264/MPEG-4 AV C, uniform reconstruction quantization
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(URQ) isused in HEVC, with quantization scaling matrices supported for the various
transform block sizes.”).

173. The Accused Instrumentalities perform a method wherein the prediction
error signal includes a plurality of subblocks each including a plurality of quantized
values. For example, the quantized samples or transform coefficients from the subblock
are scaled and transformed as described in above mentioned clause 8.6 of the HEVC
Spec. Seealso, e.qg., IEEE HEVC at 1652 (*Prediction units and prediction blocks (PBs):
The decision whether to code a picture area using interpicture or intrapicture prediction is
made at the CU level. A PU partitioning structure hasitsroot at the CU level. Depending
on the basic prediction-type decision, the luma and chroma CBs can then be further split
in size and predicted from luma and chroma prediction blocks (PBs). HEV C supports
variable PB sizes from 64x64 down to 4x4 samples.”).

174. The Accused Instrumentalities perform a method of calculating afirst
guantization efficiency for the quantized values of at |east one subblock of the plurality of
subblocks; setting the quantized values of the at least one subblock to all zeroes,
calculating a second quantization efficiency for the at least one subblock while all of the
guantized values are zeroes, selecting which of the first and second quantization
efficienciesis ahigher efficiency; and selecting, for further proceeding, the at least one
subblock with the quantized values prior to setting the quantized values of the at least one
subblock to all zeroesif the first quantization efficiency is higher and selecting the at
least one subblock with the quantized values set to zero, for further proceeding, if the
second quantization efficiency is higher. For example, the bitstream resulting from the

encoding as described in this last item of the claim contains al the relevant information
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as needed by the decoder for proper decoding. If the coefficients of the subblock are set
to zero as a consequence of the efficiency calculation, the coded sub block flag, as
described in clause 7.4.9.11 Residual coding semantics, HEV C Spec, isset to 0,
indicating that all the 16 coefficients of the coded sub block have been set to O:
“coded sub block flag[ xS][ yS] specifies the following for the sub-block at location
(xS, yS) within the current transform block, where a sub-block is a (4x4) array of 16
transform coefficient levels: — If coded sub_block flag[ xS][ yS] isequal to O, the 16
transform coefficient levels of the sub-block at location ( xS, yS) areinferred to be equal
to0.”

175. When coded_sub_block flag[ xS][ yS] has not been set equal to 0, the
position in the array of non O coefficients can be determined as follows:

— Otherwise (coded sub_block_flag[ xS][ yS] isequal to 1), the

following applies.

—1f (xS, yS) isequa to (0, 0) and ( LastSignificantCoeffX,
LastSignificantCoeffY ) isnot equal to (0, 0), at least one of the 16
sig_coeff flag syntax elementsis present for the sub-block at location ( xS,
yS).

— Otherwise, at least one of the 16 transform coefficient levels of
the sub-block at location ( xS, yS) has anon zero value.

When coded sub _block flag[ xS][ yS] isnot present, it isinferred as follows:
— If one or more of the following conditions are true,
coded sub block flag[ xS][ yS] isinferred to be equal to 1:

—(xS,yS)isequa to(0,0)
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— (xS, yS) isequa to ( LastSignificantCoeffX >> 2,
LastSignificantCoeffY >>2)
— Otherwise, coded sub_block_flag[ xS][ yS] isinferred to be equal to O.
HEV C Spec at 7.4.9.11 Residua coding semantics. Therefore, even though the
coding algorithms than can be used for reaching specific efficiency targets are not
specified by the HEV C Spec (as stated in clause 0.7), this particular combination of
choices produces a valid bitstream that has to be decoded by a conformant decoder.

176. Theinfringement of the Accused Instrumentalitiesis also shown by way

of considering the reference software (see, e.g., https://hevc.hhi.fraunhofer.de/). Setting
the flag RDOQ-=true in the encoder configuration file enables rate-distortion-optimized
guantization for transformed TUs. This featureisimplemented in the HM reference
software as function xRateDistOptQuant in file TComTrQuant.cpp. In the function
xRateDistOptQuant, the efficiency for setting al quantized valuesto zero is calculated
and stored in the variable d64BestCost. In the variable iBestLastldxP1, a0 is stored
indicating that all values starting from the Oth position are set to zero. Afterwards, the
efficiency for keeping quantized values unequal to zero is calculated and stored in the
variable totalCost. The variable iBestLastldxP1 is adjusted correspondingly to values
unequal to 0. Thetwo efficiencies d64BestCost and total Cost are compared, and
selecting for further proceeding either quantized values, which are all set to zero or
guantized values, which are not all set to zero. All values starting from the position

defined by the variable iBestLastldxP1 are set to zero.
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177. Caculation of the efficiency for setting all quantized values to zero and

Pouble dedBestCost
I uil6CtxChf 3
iBestLastIdxPl = 0;

if( IpcCU->isIntral uiAbsPartIdx ) & isLuma(compID) && pcCU->getTransformIdx( uiAbsPartIdx ) == 8 )
{

uilBCtxChf = 0;

d64BestCost = dﬁdBincHUncndedfust + -lntif- st{ m pcEstBitsShac->blockRootChbpBits| uil6CtxChbf J[ @ ] )
d64BaseCost += xGe t{ m_pcEstBits c->blockRootCbpBits| u116[txthf 5 i N B

}

else

uiléCtxCbf = pcCU->getCtxQtCbf( rTu, channelType );
wil6CtxChf += getCBFContextOffset(compID);
dbdBestCost = dédBlockUncodedCost + xGetlICost( m pcEstBitsSha :blutk(bpﬂitsl uileCtxChf 1L 8 ] )
dB4BaseCost += xGetlICost( m pcEstBitsSha ?blnck{bpﬂltsl uileCtxChf ][ 1
}

storing the result in the variable d64BestCost:

HEV C Reference Software (https://hevc.hhi.fraunhofer.de/).

178. Calculating the efficiency for keeping quantized values unequal to zero

and storing the result in the variable total Cost:

Bocl bFoundLast = false;
for (Int iCGScanPos = iCGLastScanPos; 1CGScanPos >= 0: 1CGScanPos--)

{
UInt uiceBlkPos = codingParameters.scanCG[ 1CGScanPos ];

d64Basefost -= pdCostCoeffGroupSig [ iCGScanPos ];

if (uiSigCoeffGroupFlagl uiCGBlkPos ])

{
for (Int iScanPosinC6 = uiCGSize-1; iScanPosinCh >= 0; iScanPosinCG--)
{

15canPos = i0GScanPos*ul(GSize + 1ScanPosinCG;

if (i5canPos > ilastScanPos) continue;

uInt  uiBlkPos = codingParameters.scan[iScanPos];
if( piDstCoeff[ uiBlkPos ] )
{
ITnt  uiPosY = uiBlkPos >> uilog2BlockWidth;
UInt  uiPosX = uiBlkPos - { uiPosY << uilog2Blockwidth );

Double dedCostlast= codingParameters.scanType == SCAN VER 7 -ur'.1 t{ uiPosY, wviPosX, compID )

t{ viPosX, ulPosY, complD ):

Double totalCost = db6d4BaseCost + d64Costlast - pdCostSigl 15:anPos I

HEV C Reference Software (https://hevc.hhi.fraunhofer.de/).

179. Comparing the two efficiencies d64BestCost and total Cost:

if( totalCost < d64BestCost )

{
1BestlLastIdxP1l = i1ScanPos + 1;
d64BestCost = totalCost;

}
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HEV C Reference Software (https://hevc.hhi.fraunhofer.de/).

180. Selecting for further proceeding either quantized values, which are all set

[ /===== clean uncoded coefficients =====
for ( Int scanPos = iBestLastIdxPl; scanPos <= ilLastScanPos; scanPos++ )
{

eff[ codingParameters.scan[ scanPos ] ] =

to zero or quantized values, which are not all set to zero:

HEV C Reference Software (https://hevc.hhi.fraunhofer.de/).

181. Oninformation and belief, Defendants aso directly infringe and continue
to infringe other claims of the ’462 patent, for similar reasons as explained above with
respect to Claim 1 of the ' 462 patent.

182. Oninformation and belief, all of the Accused Instrumentalities perform
the claimed methods in substantially the same way, e.g., in the manner specified in the
HEV C (or H.265) standard.

183. Oninformation and belief, use of the Accused Instrumentalitiesin their
ordinary and customary fashion results in infringement of the methods and/or systems
claimed by the’ 462 patent.

184. Oninformation and belief, Defendants have had knowledge of the’ 462
patent since at |least the filing of this Complaint or shortly thereafter, and on information
and belief, Defendants knew of the’ 462 patent and knew of its infringement, including
by way of thislawsuit. By the time of trial, Defendants will have known and intended
(since receiving such notice) that their continued actions would actively induce and

contribute to the infringement of the claims of the *462 patent.
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185. Upon information and belief, Defendants’ affirmative acts of making,
using, and selling the Accused Instrumentalities, and providing implementation services
and technical support to users of the Accused Instrumentalities, including, e.g., through
training, demonstrations, brochures, installation and user guides, have induced and
continue to induce users of the Accused Instrumentalities to use them in their normal and
customary way to infringe the’ 462 patent by practicing a method for coding avideo
signal using hybrid coding, comprising: reducing temporal redundancy by block based
motion compensated prediction in order to establish a prediction error signal; performing
guantization on samples of the prediction error signal or on coefficients resulting from a
transformation of the prediction error signal into the frequency domain to obtain
guantized values, representing quantized samples or quantized coefficients respectively,
wherein the prediction error signal includes a plurality of subblocks each including a
plurality of quantized values; calculating afirst quantization efficiency for the quantized
values of at least one subblock of the plurality of subblocks; setting the quantized values
of the at least one subblock to all zeroes; calculating a second quantization efficiency for
the at least one subblock while all of the quantized values are zeroes; selecting which of
the first and second quantization efficienciesis ahigher efficiency; and selecting, for
further proceeding, the at least one subblock with the quantized values prior to setting the
guantized values of the at least one subblock to all zeroesif the first quantization
efficiency is higher and selecting the at least one subblock with the quantized values set
to zero, for further proceeding, if the second quantization efficiency is higher. For
example, Defendants adopted HEV C (or H.265) as their video codec in their encoder

devices, transcoder devices and streaming services. For similar reasons, Defendants also
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induce their customers to use the Accused Instrumentalities to infringe other claims of
the ' 462 patent. Defendants specifically intended and were aware that these normal and
customary activities would infringe the ' 462 patent. Defendants performed the acts that
constitute induced infringement, and would induce actua infringement, with the
knowledge of the ' 462 patent and with the knowledge, or willful blindness to the
probability, that the induced acts would constitute infringement. On information and
belief, Defendants engaged in such inducement to promote the sales of the Accused
Instrumentalities. Accordingly, Defendants have induced and continue to induce users of
the Accused Instrumentalities to use the Accused Instrumentalities in their ordinary and
customary way to infringe the ' 462 patent, knowing that such use constitutes
infringement of the ’462 patent. Accordingly, Defendants have been, and currently are,
inducing infringement of the 462 patent, in violation of 35 U.S.C. § 271(b).

186. Defendants have also infringed, and continue to infringe, claims of
the ' 462 patent by offering to commercially distribute, commercialy distributing, making,
and/or importing the Accused Instrumentalities, which are used in practicing the process,
or using the systems, of the ’462 patent, and constitute a material part of the invention.
Defendants know the components in the Accused Instrumentalities to be especially made
or especially adapted for use in infringement of the '462 patent, not a staple article, and
not a commodity of commerce suitable for substantial noninfringing use. Accordingly,
Defendants have been, and currently are, contributorily infringing the ' 462 patent, in
violation of 35 U.S.C. § 271(c).

187. By making, using, offering for sale, selling and/or importing into the

United States the Accused Instrumentalities, and touting the benefits of using the
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Accused Instrumentalities compression features, Defendants have injured Realtime and
areliable to Realtime for infringement of the 462 patent pursuant to 35 U.S.C. § 271.
188. Asaresult of Defendants' infringement of the ’462 patent, Plaintiff
Redltimeis entitled to monetary damages in an amount adequate to compensate for
Defendants' infringement, but in no event less than a reasonable royalty for the use made

of the invention by Defendants, together with interest and costs as fixed by the Court.

COUNT VII

INFRINGEMENT OF U.S. PATENT NO. 9,578,298

189. Plaintiff re-alleges and incorporates by reference the foregoing paragraphs,
asif fully set forth herein.

190. Plaintiff Realtimeisthe owner by assignment of United States Patent No.
9,578,298 (“the ' 298 patent”) entitled “Method for Decoding 2D-Compatible
Stereoscopic Video Flows.” The’298 patent was duly and legally issued by the United
States Patent and Trademark Office on February 21, 2017. A true and correct copy of
the ' 298 patent is included as Exhibit G.

191. Oninformation and belief, Defendants have made, used, offered for sale,
sold and/or imported into the United States products that infringe the ' 298 patent, and
continue to do so By way of illustrative example, these infringing products include,
without limitation, Defendants’ video encoding products, such as, e.g., products that use
Haivision Media Platform, the Makito X H.264, Makito X HEVC, Makito X with
Storage, Makito Air, Makito XCR, and Makito X HARSH, KB Mini, KB

Encoder/Transcoder Server, KB 4K Encoder/Transcoder, Kraken Series (S-KR-Base; S
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KR-Base-KLV; S KR-PREMIUM; S-KR-PREMIUM-KLV; S KR-ULTRA; S-KR-
ULTRA-KLV), Kraken CR, and streaming cloud services, such as, e.g., the Haivision
Video Cloud and Connect DVR services, and all versions and variations thereof since the
issuance of the ' 298 patent (“ Accused Instrumentalities’).

192. Oninformation and belief, Defendants have directly infringed and
continue to infringe the ' 298 patent, for example, through its own use and testing of the
Accused Instrumentalities, which when used, practices the method claimed by Claim 1 of
the ' 298 patent, namely, a method for processing avideo stream of digital images, the
method comprising the steps of: receiving the video stream which comprises at |east one
composite frame (FC), each composite frame containing a pair of stereoscopic digital
images (L,R) according to a predetermined frame packing format; generating an output
video stream which can be reproduced on a visualization apparatus, receiving metadata
which determine an area occupied by one of the two images within said composite frame
(FC), said metadata indicating either a geometry of the frame packing format or aframe
packing type of said composite frame (FC); determining the area in the composite frame
(FC) which is occupied by said one image of the stereoscopic pair within the composite
frame based on said metadata; decoding only that part of the composite frame (FC) which
contains said one image to be displayed, and generating an output frame containing said
decoded image. Upon information and belief, Defendants use the Accused
Instrumentalities to practice infringing methods for their own internal non-testing
business purposes, while testing the Accused Instrumentalities, and while providing

technical support and repair services for the Accused Instrumentalities to their customers.
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193. For example, awebsite maintained by Defendants advertising the “Makito

X HEVC” product states that the “Makito X HEV C video encoder transports secure, high

Makito X HEVC
Compact, High Performance HEVC + H.264 Encoder

EXTREMELY LOW BITRATE

Makito X HEVC

Makito X HEVC wvideo encoder transports secure, high
guality, lve HE‘.’C.:'m and AVIC/H 264 video over any
network at emdremely low bit rates,

quality, live HEVC/H.265 and AV C/H.264 video over any network at extremely low bit

rates.” See https://www.haivision.com/products/makito-series/makito-x-hevc/ (emphasis

added):

194.  Another website maintained by Defendants advertising the KB Series of
“H.264 & HEVC Internet Media Encoders Transcoders’ states that “With support for
HEVC, the KB series uses up to 50% less bandwidth than H.264” and further stating
that: “The KB Mini and KB 4K internet encoders/transcoders offer Intel-based hardware
acceleration enabling real-time H.264 or HEV C encoding and adaptive bitrate (ABR)
cascades up to 1080p for the KB Mini and 4K/UHD 2160p for the KB 4K. This

maximizes stream quality for target devices while taking advantage of the bandwidth
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savings offered by HEVC.” See https.//www.haivision.com/products/kb-series/

(emphasis added):

BEST VIEWING EXPERIENCE
H.264 & HEME Internet Media Encoders/Transcoders

195. Another website maintained by Defendants mentions that the Kraken
transcoder product “is a high-quality, low latency, real-time H.264/H.265 video
transcoder with metadata for low bandwidth DV B stream distribution and ISR

applications.” See https.//www.haivision.com/products/kraken-series/ (emphasis added)

(image below). A website describing the Kraken transcoder product in more detail further
states that “Kraken HEV C transcoding allows you to deliver substantially increased
video quality over satellite and other constrained networks (typically in the 1 Mbpsto 3
Mbps bandwidth range). Kraken receives high bitrate H.264 streams, which it then
convertsto HEVC for transport, and reconverts from HEVC to H.264 for onward

distribution through less constrained ecosystems. Kraken HEV C transcoding reduces up
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to 50% of bandwidth compared to H.264 while maintaining high picture quality.” See

https.//www.haivision.com/products/kraken-series/kraken/ (emphasis added).

KRAKEN SERIES

-
 — . 4 i W— b -'\-'_—"- '

Kraken Kraken CR
H.2685

196. Moreover, on the product website further describing the Kraken transcoder
product, there is a section describing the feature of “HEV C Live Streaming” which states
that “Designed for ISR and video backhaul contribution, Haivision'sHEV C solution
empowers organizations to send high quality video using low-capacity networks.
Haivision enables live HEV C baseband encoding and H.264 to HEVC or HEVC to
H.264 transcoding for transporting higher quality video using less bandwidth.” See

https://www.haivision.com/products/kraken-series/kraken/ (emphasis added):
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for

A website further describing the Kraken CR encoder/transcoder product

also states that “With Kraken CR HEV C encoding/transcoding, bandwidth is reduced by

up to 50% over traditional H.264 solutions when transporting live video over constrained

networks. HEV C streams can be played back directly on standards compliant players and

decoders for monitoring or analysis purposes. Additionally, once the stream reaches its

destination, a Haivision transcoder can be used to convert the stream from HEVC to

H.264 for compatibility within existing distribution infrastructures.” See

https.//www.haivision.com/products/kraken-series/kraken-cr/ (emphasis added).

198.

The Accused Instrumentalities receive the video stream which comprises

at least one composite frame (FC), each composite frame containing apair of

stereoscopic digital images (L,R) according to a predetermined frame packing format.

For example, the coded bitstream when it contains a stereoscopic video in one of the

frame packing arrangements such as side-by-side or top-and-bottom or segmented
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rectangular frame packing format as defined in the following sections of the ITU-T H.265
Series H: Audiovisua and Multimedia Systems, “Infrastructure of audiovisual services—
Coding of moving video” High efficiency video coding (“HEVC Spec”): D.2.16 Frame
packing arrangement SEI message syntax, D.3.16 Frame packing arrangement SEI
message semantics, D.2.29 Segmented rectangular frame packing arrangement SEI
message syntax, D.3.29 Segmented rectangular frame packing arrangement SEI message
semantics.

199. The Accused Instrumentalities generate an output video stream which can
be reproduced on a visualization apparatus. For example, the output of the decoding
process as defined above is a sequence of decoded pictures. See, e.g., HEVC Spec at
3.39 (“3.39 decoded picture: A decoded picture is derived by decoding a coded picture’).
Decoded pictures are the input of the display process. Id. at 3.47 (“3.47 display process.
A process not specified in this Specification having, asitsinput, the cropped decoded
pictures that are the output of the decoding process.”).

200. The Accused Instrumentalities receive metadata which determine an area
occupied by one of the two images within said composite frame, said metadata indicating
either a geometry of the frame packing format or a frame packing type of said composite
frame. For example, the HEV C spec provides the default display window parameter to
support 2D compatible decoding of stereo formats. See, e.g., HEVC Spec (“NOTE 9 —
The default display window parametersin the VUI parameters of the SPS can be used by
an encoder to indicate to a decoder that does not interpret the frame packing arrangement
SEI message that the default display window is an area within only one of the two

constituent frames.”).
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201. The Accused Instrumentalities determine the area in the composite frame
(FC) which is occupied by said one image of the stereoscopic pair within the composite
frame based on said metadata. For example, the default display window parameter has
been defined to support this application. The parameter syntax is defined in clause E.2.1
VUI parameters syntax, the semantics thereof being described in clause E.3.1 VUI
parameters semantics. The usage of the Default Display Window for signaling the 2D
single view in a stereoscopic frame packing format isillustrated in Note 9 of clause
D.3.16 and Note 3 in Clause D.3.29 cited above.

202. The Accused Instrumentalities decode only that part of the composite
frame which contains said one image to be displayed. For example, tiles are intended to
support independent decoding of different picture regions. Clause 7.4.3.2.1 cited above
illustrates the process to convert CTB picture scan in CTB tile scan to enable independent

decoding of thetile. See also HEVC Spec:

row_height_minusl[ 1 | plus 1 specifies the height of the i-th tile row i units of coding tree blocks.

The following variables are derived by mvoking the coding tree block raster and tile scanning conversion process as
specified in clause 6.5.1:

—  The list CtbAddrRsToTs| ctbAddiRs | for etbAddrRs ranging from 0 to PicSizeInCtbsY — 1, inclusive, specifyving the
conversion from a CTB address m the CTB raster scan of a picture to a CTB address m the tile scan,

—  the list CthAddrTsToRs[ ctbAddiTs ] for etbAddiTs ranging from 0 to PicSizeInCtbsY — 1, inclusive, specifying the
conversion from a CTB address i the tile scan to a CTB address in the CTB raster scan of a picture,

—  the list Tileld| ctbAddiTs ] for ctbAddiTs ranging from 0 to PicSizelnCtbsY — 1, inclusive, specifying the conversion
from a CTB address in tile sean to a nle D,
the st ColumnWidthInLumaSamples[ 1 ] for 1 ranging from 0 to num_tile columns mimis], inclusive, specifying
the width of the i-th tile column in units of luma samples,

—  the hst RowHeightInl nmaSamples| j | for j rangimg from 0 to pum _ tile rows mimusl. inclusive, specifying the height
of the j-th tile row 1n wmts of luma samples.

The values of ColunmWidthInl umaSamples] 1] for 1 ranging from 0 fo oum file cohunns minusl, inclusive, and
RowHerghtInLumaSamples[ § | for j ranging from 0 to mum_tile rows munus], mclusive, shall all be greater than 0.

The ammay MmnTbAddrZs with elements MinTbAddiZs[x][v] for =x ranging from 0 fo
{ PicWidthInCibsY << ( CtbLog2SizeY —MinTbLog2SizeY ) )— 1, inclusive, and v rangmg from 0 1o
{ PicHeightInCthsY << ( CtbLog2SizeY — MinTbLog2SizeY ) ) — 1. inclusive, specifving the conversion from a location
{ % v ) m units of mimmum transform blocks to a transform block address in z-scan order, is derived by mvoking the z-
scan order array imtialization process as specified m clause 6.5.2.
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203. The Accused Instrumentalities generate an output frame containing said
extracted image. For example, thereis an output of the tile decoding process. See, e.q.,
HEVC Spec at 8.1.1 (“8.1.1 General...Input to this processis a bitstream. Output of this
processisalist of decoded pictures.”).

204. Oninformation and belief, Defendants also directly infringe and continue
to infringe other claims of the ’ 298 patent, for similar reasons as explained above with
respect to Claim 1 of the’ 298 patent.

205. Oninformation and belief, al of the Accused Instrumentalities perform
the claimed methods in substantially the same way, e.g., in the manner specified in the
HEV C (or H.265) standard.

206. Oninformation and belief, use of the Accused Instrumentalitiesin their
ordinary and customary fashion results in infringement of the methods claimed by
the ' 298 patent.

207. Oninformation and belief, Defendants have had knowledge of the ’ 298
patent since at least the filing of this Complaint or shortly thereafter, and on information
and belief, Defendants knew of the ' 298 patent and knew of its infringement, including
by way of thislawsuit. By thetime of trial, Defendants will have known and intended
(since receiving such notice) that their continued actions would actively induce and
contribute to the infringement of the claims of the 298 patent.

208. Uponinformation and belief, Defendants' affirmative acts of making,
using, and selling the Accused Instrumentalities, and providing implementation services
and technical support to users of the Accused Instrumentalities, including, e.g., through

training, demonstrations, brochures, installation and user guides, have induced and
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continue to induce users of the Accused Instrumentalities to use them in their normal and
customary way to infringe the ' 298 by practicing a method for processing a video stream
of digital images, the method comprising the steps of: receiving the video stream which
comprises at least one composite frame (FC), each composite frame containing apair of
stereoscopic digital images (L,R) according to a predetermined frame packing format;
generating an output video stream which can be reproduced on a visualization apparatus,
receiving metadata which determine an area occupied by one of the two images within
said composite frame (FC), said metadata indicating either a geometry of the frame
packing format or a frame packing type of said composite frame (FC); determining the
areain the composite frame (FC) which is occupied by said one image of the stereoscopic
pair within the composite frame based on said metadata; decoding only that part of the
composite frame (FC) which contains said one image to be displayed, and generating an
output frame containing said decoded image. For example, Defendants adopted HEVC
(or H.265) astheir video codec in their encoder devices, transcoder devices and
streaming services. For similar reasons, Defendants also induce their customers to use the
Accused Instrumentalities to infringe other claims of the’ 298 patent. Defendants
specifically intended and were aware that these normal and customary activities would
infringe the ' 298 patent. Defendants performed the acts that constitute induced
infringement, and would induce actual infringement, with the knowledge of the’298
patent and with the knowledge, or willful blindness to the probability, that the induced
acts would constitute infringement. On information and belief, Defendants engaged in
such inducement to promote the sales of the Accused Instrumentalities. Accordingly,

Defendants have induced and continue to induce users of the Accused Instrumentalities to
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use the Accused Instrumentalitiesin their ordinary and customary way to infringe
the ’ 298 patent, knowing that such use constitutes infringement of the ' 298 patent.
Accordingly, Defendants have been, and currently are, inducing infringement of the 298
patent, in violation of 35 U.S.C. § 271(b).

209. Defendants have also infringed, and continue to infringe, claims of
the ' 298 patent by offering to commercially distribute, commercialy distributing, making,
and/or importing the Accused Instrumentalities, which are used in practicing the process,
or using the systems, of the 298 patent, and constitute a material part of the invention.
Defendants know the components in the Accused Instrumentalities to be especially made
or especially adapted for use in infringement of the’ 298 patent, not a staple article, and
not acommodity of commerce suitable for substantial noninfringing use. Accordingly,
Defendants have been, and currently are, contributorily infringing the ' 298 patent, in
violation of 35 U.S.C. § 271(c).

210. By making, using, offering for sale, selling and/or importing into the
United States the Accused Instrumentalities, and touting the benefits of using the
Accused Instrumentalities compression features, Defendants have injured Realtime and
areliable to Realtime for infringement of the ' 298 patent pursuant to 35 U.S.C. § 271.

211. Asaresult of Defendants infringement of the ' 298 patent, Plaintiff
Redltimeis entitled to monetary damages in an amount adequate to compensate for
Defendants' infringement, but in no event less than a reasonable royalty for the use made

of the invention by Defendants, together with interest and costs as fixed by the Court.

PRAYER FOR RELIEF
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WHEREFORE, Plaintiff Realtime respectfully requests that this Court enter:

a A judgment in favor of Plaintiff that Defendants have infringed, literally
and/or under the doctrine of equivalents,
the '535, '477, '442, '907, '046, '462 and '298 patents (the “Asserted
Patents’);

b. A judgment and order requiring Defendants to pay Plaintiff its damages,
costs, expenses, and prgudgment and post-judgment interest for its
infringement of the Asserted Patents, as provided under 35 U.S.C. § 284;

C. A judgment and order requiring Defendants to provide an accounting and
to pay supplemental damages to Realtime, including without limitation,
prejudgment and post-judgment interest;

d. A permanent injunction prohibiting Defendants from further acts of
infringement of the Asserted Patents;

e A judgment and order finding that this is an exceptiona case within the
meaning of 35 U.S.C. § 285 and awarding to Plaintiff its reasonable
attorneys' fees against Defendants; and

f. Any and all other relief as the Court may deem appropriate and just under

the circumstances.

DEMAND FOR JURY TRIAL

Plaintiff, under Rule 38 of the Federal Rules of Civil Procedure, requests atria by

jury of any issues so triable by right.
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