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(57) ABSTRACT

A method is provided for embedding data into an audio
signal and determining data embeddedinto an audio signal.
In the method for embedding data into an audio signal, the
audio signal is based onafirst set of data and includes a
phase component. The method modifies at least a portion of
the phase componentof the audio signal to embed a second
set of data into the audio signal. The modified audio signal
can be made to differ with respect to the audio signal in a
mannerat least oneof (i) substantially imperceptible and (ii)
imperceptible to a listener of the first set of data depending
on the extent that the phase componentof the audio signal
is modified. In the method for determining data embedded
into an audio signal, the audio signal is based onafirst set
of data of an original audio signal and includes a phase
component. The method determines a second set of data
embedded into the audio signal based on the phase compo-
nent of the audio signal. The audio signal differs with respect
to the original audio signal in a mannerthatis at least one
of (i) substantially imperceptible and (ii) imperceptible to a
listener of the first set of data.

15 Claims, 11 Drawing Sheets

Original Siereo Audio Signal

605 : 635 

    645

Data to be
Masked 

 
 

 : 610     
 

625 630

1 620
Right : aint ETP Magnitude and

Chem! F>] N-point FET +-—P1 phase Spectrum:

' 640
t Psychoacoustical ; 655‘ Phase Threshold Comparison
i' ,

: Left tity N-point FFT Magnitude and' Channel ! Phase Spectrum
! : sO' 1  
 

 

& Detection +—p Masked Channel
Encoding     660

N-point
6 IFFT  
 
 

Alter
Erroneous Frequency

Coraponents

665
16 bit Quantization

 
  
 

 
  

 
New Left
Channel

Sony Exhibit 1027
Sony v. MZ Audiof 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,996,521 B2
Page 2
 

OTHER PUBLICATIONS

XP-001076670, Armin Kohlrausch, “Binaural Masking
Experiments Using Noise Maskers With Frequency-Depen-
dent Interaural Phase Differences.II: Influence of Frequency
and Interaural-Phase Uncertainty”, J. Acoust. Soc. Am., vol.
88 No. 4, Oct. 1990, pp. 1749-1756.
XP-002197648, Tolga Cilogluet al., “An Improved All-Pass
Watermarking Scheme for Speech and Audio”, Proceedings
of IEEE International Conference on Multimedia and Expo,

New York, NY, USA,Jul. 30, 2000, vol. 2, pp. 1017-1020.
XP-000635079, W. Bender et al., “Techniques for Data
Iliding”, IBM Systems Journal, vol. 35, Nos. 3 and 4, 1996,
pp. 313-335.
John F. Tilki et al., “Encoding a Hidden Auxiliary Channel
Onto a Digital Audio Signal Using Psychoacoustic Mask-
ing”, Proceedings of IEEE Southeastoon °97, Blacksburg,
VA, USA Apr. 12-14, 1997, pp. 331-363.

* cited by examiner

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,996,521 B2Sheet 1 of 11Feb. 7, 2006U.S. Patent

T‘Did

 
§-~~--------- =_ousgNazy

 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,996,521 B2Sheet 2 of 11Feb. 7, 2006U.S. Patent

¢Old dqV\7006+“SOTnmmmmnennnnnOG1{

009:oy8ue8nonrsod[euIs11QVvofourqaaizy

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,996,521 B2Sheet 3 of 11Feb. 7, 2006U.S. Patent

¢DlSdoI8oc]ULspouYYINUAIZY

oOF4.oohaSBaoO
U5e

co3
og

aQOUeISIC] Yo]7 E 30Ut)SICT WsTY

 
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.


