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[57] ABSTRACT 

An apparatus and method for processing video data for 
compression/decompression in real-time. The apparatus 
comprises a plurality of compute modules, in a preferred 
embodiment, for a total of four compute modules coupled in 
parallel. Each of the compute modules has a processor, dual 
port memory, scratch-pad memory, and an arbitration 
mechanism. A first bus couples the compute modules and a 
host processor. Lastly, the device comprises a shared 
memory which is coupled to the host processor and to the 
compute modules with a second bus. The method handles 
assigning portions of the image for each of the processors to 
operate upon. 

15 Claims, 11 Drawing Sheets 

Host 

410 

Bus 

:----.. ~- - -- -------------- -1 

1 
I 
I 
I Module 

0 

Frame 
Buffer 

430 

Module 
I 

Module 
2 

32 

32 

Module 
3 

420 

I 
I 
I 
I 
I 
I 

32 I 
I 

4111 

~: 
I 
I 
I 
I Shared 

Memory 2MB >-~~~~~~~~ I 
I 
I 

------- ----------------------~ 

Ex. 1045 
IPR2016-00923, HTC v. PUMA 

Page 1 of 23
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 24, 1995 Sheet 1of11 5,461,679 

/100 

1-------------------------------y ____ I 
Rate Control 

I r-------------, I 
I I I 
I I I 
I I Variable I 
1 I DCT Quantizer Length Multi- I 
I I Coding plexing I 
I I 1Ql 102 103 .1lli I 
I I I 
I I I 
I I I 

In ut Ima e I 
I Inverse I 
I Q~~ I 

110 I N8_ I 
I I Rate 
I Control I 
I I 
I ill I 
I Intra/ Inverse I 
I Inter DCT I 
I lQ2 I 
I lQQ Buffer I 
I I 

I Motion Frame ill 1 

: Estimation Memory : 

I 105 lQ1 I 
I I 
I I 
I Side Information 1 L_______________________________ _ ___ J 

120 

Figure 1 (Prior Art) Compressed Video Out 

Ex. 1045 
IPR2016-00923, HTC v. PUMA 

Page 2 of 23
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 24, 1995 Sheet 2of11 5,461,679 

200 

! __________________ !_ ___________ _ 

Compressed I 
Video In ut I 

210 

Variable 
Demulti- Length Inverse Inverse 
plexing .,.__,..,.Decoding1---91Quantizer..__,.... DCT 

___ 2_0 .. 1 ___ 2_02.. 203 204 

208 
Motion 

.__ ___ _.__S_i_de_In_fo_rm_at_io_n_~ Compen-
sation 

206 

Frame 
Buffer 

207 220 
--liiiiiiiiill 

Video Out 

Figure 2 (Prior Art) 

Ex. 1045 
IPR2016-00923, HTC v. PUMA 

Page 3 of 23
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 24, 1995 Sheet 3of11 5,461,679 

Figure 3 (Prior Art) 

Ex. 1045 
IPR2016-00923, HTC v. PUMA 

Page 4 of 23
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 24, 1995 

o..__.... 
Disolav .4Z8. 

Frame 
Buffer 

427 

Display 
Controller 

426 
h 

,, 

Sheet 4of11 5,461,679 

Host 

410 
~~ 

,. 

Bus 
425 

4~ 
:----412~------~.------~---------: 

I '32 I 
I I 
I I 
I Module Module Module Module I 
I o I 2 3 .,.."32 I 
I 401 402 403 404 I 
I 41~ 
I I 
I ~ ~ I I ~----..--_._ __ .,..._ _ __. __ ~,~32 _ ___.I \ I 
I 420 I 

I I 
I Shared I 
I Frame Memory I 

Buffer 2MB ------------
! 430 405 I 
I I 

L-------~----------------------~ 

D 
440 

Figure 4 

Ex. 1045 
IPR2016-00923, HTC v. PUMA 

Page 5 of 23
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


