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[57] ABSTRACT

A technique for decoding message data that has been
encoded into a printed color image locates small image
regions called signal cells that carry the encoded message.
Each signal cell is composed of a spatial pattern of colored
subregions that collectively have an overall average color.
The colors of the subregions are defined as changes
(modulations) to the average color in one or more directions
in a multi-dimensional color spacc. The decoding technique
uses a set of valid signal blocks, each of which is a unique
pattern of color modulated subregions. There is a valid
signal block for each valid message value defined in the
coding scheme. The decoding operation first locates the
positions of the signal cells in the acquired image and then
subtracts the local average color of each signal cell from the
cell to produce a received signal block. Then the decoding
operation determines which valid signal block each received
signal block is by comparing each valid signal block to a
received signal block. One implementation of the decoding
technique decodessignal cells that have been arrangedin the
acquired image in a 2D array by synchronizing an imaginary
grid-like structure with the most likely position of all of the
signal cells. In one embodiment, a color space direction is
selected for the color modulations that results in the differ-

ently colored subregionsof a signal cell being substantially
imperceptible to a human viewer, thus making the pattern
that carries the message substantially imperceptible in an
encoded image.

13 Claims, 22 Drawing Sheets

Repeat test 860for hypotheticalfstid phases having an offsetat each pointin a Kx K region
in the max correlation image 
 

Select signa! grid phaseassociated with test values thal
satisfy expected test criterion 

Signal gridphase shif, signalcell locations

Sony Exhibit 1050
Sony v. MZ Audio

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 31, 2000 Sheet 1 of 22 6,141,441

 
 
 
 

   
 

  

  

 

Modulate 80
Message colors in

£ arranged Image, E,
Signal Blocks wi ed
according to encode

respective colors message

mM— kK —— —— K —>>

3332

  be

 
a

 
 

   
     

m = “QO”? m = “1”

signal block has mean color 0 signal block has mean color 0

FIG. 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


 

6,141,441

spatially arrange
1 blocks in same order

as message data items are

200

3

arranged in 2D array to
produce message image, M@

Message image, M@

signa

For each messagedata item in
m, select the signal block

representing its value to encode
message m

 

 
 

Sheet 2 of 22

FIG. 3

 

210

>

I

Oct. 31, 2000

nsions of

m;arrange in 2D
array having size

dime

carrier image

and each composed of color

Receive message,

Define at least two K x K

signal blocks, each having an
overal 0 mean color difference

difference quantities expressed
as a color space direction,6 ;

arrange color difference
quantities in each signal block

in a spatial pattern unique
to all other signal blocks

 

U.S. Patent

 

 

VeeaeOFaaFatSOPROM00Se0aratarelWeteteretekOTOOOOBeeKSsees
50250899RgC52

OOOOLOCKo1BlBSe

  
OO)OeCOOSe

00)

 CToreeA?coneceeIRRRROEOIC)states:reretete!Wetetete!RSC56055.555050)
 

Message Array

_~oSoO_©=°oS

 Message Image, M

FIG. 4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 31, 2000 Sheet 3 of 22 6,141,441

300
LO

For eachsignal
block in M, determinecolor

space direction 6 , for color, ¢,in the paired im: ni,
such that mean pixel colorand sub-block color.

  
  

Message image, M

(from FIG 3, block 280) 31  
  

 
 

 

 
 
  
 

 

 Combine message image M

additively to I: Pair animageregion in carrier imageIwith asignal bloLin Movsaage
  

c:L438, are imperveeptible
to human viewer  

80
Imagewith encoded message, Ip

FIG. 5

HYE—2 (lim
MM te |aa

Carrier Image, I’ 46

FIG. 6

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


6,141,441Sheet 4 of 22Oct. 31, 2000U.S. Patent

  
   

NoNEONOre_ENSNa

 

Li

49

  
85

TENSfeYce;>CCCEECCHay eed
mean (perceived) color c,

 

a

=
mean (perceived) color c,

 
    

   

       
       
 

 

      

ll    

 

4

FIG. 7

44

FIG. 8

FIG. 9

NoooKSCoR25Sele
A

*SSBCQlKKK?SO55509KXIOC

 
   

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.


