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[57] ABSTRACT 

The text and image enhancing technique according to the 
invention is integrated into the decoding or inverse quanti
zation step that is necessarily required by the JPEG standard. 
The invention integrates the two by using two different 
quantization tables: a first quantization table (QE) for use in 
quantizing the image data during the compression step and 
a second quantization table used during the decode or 
inverse quantization during the decompression process. The 
second quantization table QD is related to the first quanti
zation table according to a predetermined function of the 
energy in a reference image and the energy in a scanned 
image. The energy of the reference image lost during the 
scanning process, as represented by the energy in the 
scanned image, is restored during the decompression pro
cess by appropriately scaling the second quantization table 
according to the predetermined function. The difference 
between the two tables, in particular the ratio of the two 
tables, determines the amount of image enhancing that is 
done in the two steps. By integrating the image enhancing 
and inverse quantization steps the method does not require 
any additional computations than already required for the 
compression and decompression processes. 

35 Claims, 7 Drawing Sheets 

HUAWEI EX. 1007 - 1/18f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5,850,484 
Page 2 

01HER PUBLICATIONS 

Kenneth R. Alexander et al., "Spatial-Frequency Character
istics of Letters Identification", J. Opt. Soc. Am. A, 11,9, 
2375-2382, 1994. 
Wen-Hsiung Chen et al., "Adaptive Coding of Monochrome 
and Color Images", IEEE Transactions on Communications, 
COM-25, 1285-1292, 1977. 
Bowonkoon Chitprasert et al., Human Visual Weighted 
Progressive Image Transmission, IEEE Transactions on 
Communications, COM-38, 7, 1040-1044, 1990. 
R. J. Clarke, Spectral Responses of the Discrete Cosine and 
Walsh-Hadamard Transforms, lEE Proc., 130, Part F, 
309-313, 1983. 
K.K. De Valois et al., Color-Luminance Masking Interac
tions, Seeing Contour and Colour, 1.1. Kulikowski, C.M. 
Dickinson and I.J. Murray Editors, Pergamon Press, Oxford, 
1989. 
1. Raymond Edinger, Jr., "A Measure for Stairstepping in 
Digitized Text that Correlates with the Subjective Impres
sion of Quality", IS&T's Tenth International Congress on 
Advances in Non-Impact Printing Technologies, 552-558, 
1994. 
Yasushi Hoshino et al., Applicability of a Standardized 
Discrete Cosine Transform Coding Method to Character 
Images, J. Electronic Imaging, 1, 3, 322-327, 1992. 
Chansik Hwang et al., Human Visual System Weighted 
Progresseive Image Transmission Using Lapped Orthogonal 
Transform/Classified Vector Quantization, Optical Engi
neering, 32, 7, 1524-1530, 1993. 
International Organization for Standardization: Information 
Technology-Digital Compression and Coding of Continu
ous-Tone Still Images-Part 1: Requirements and Guide
lines, ISO!IEC IS 10918-1, Oct. 20, 1992. 
International Telecommunication Union: Amendments to 
ITU-T Rec. T.30 for Enabling Continuous-Tone Colour and 
Gray-Scale Modes for Group 3, COM 8-43-E, Question 
5!8, Mar. 1994. 
International Telecommunication Union: Amendments to 
ITU-T Rec. T -4 for Enabling Continuous-Time Colour and 
Gray-Scale Modes for Group 3, COM 8-44-E, Question 
5!8, Mar. 1994. 
Gordon E. Legge, "Reading: Effects of Contrast and Spatial 
Frequency", Applied Vision, OSA Technical Digest Series, 
16, 90-93, 1989. 

Gordon E. Legge et al., Contrast Masking in Human Vision, 
1. Opt. Soc. Am., 70,12,1458-1471, 1980. 

David L. McLaren et al., "Removal of Subjective Redun
dancy from DCT-Coded Images", lEE Proceedings-!, 138, 
5, 345-350, 1991. 

I. Miyagawa et al., "Color-Facsimile System for 
Mixed-Color Documents", SID 94 Digest, 887-890, 1994. 

Kathy T. Mullen, "The Contrast Sensitivity of Human 
Colour Vision to Red-Green and Blue-Yellow Chromatic 
Gratings", J. Physiol., 359, 381-400, 1985. 

Daivd H. Parish et al., "Object Spatial Frequencies, Retinal 
Spatial Frequencies, Noise, and the Efficiency of Letter 
Discrimination", Vision Res., 31, 7/8, 1399-1415, 1991. 

Denis G. Pelli et al., "Visual Factors in Letter Identifica
tion", IS&T's 47th Annual Conference/ICPS, p. 411, 1994. 

Heidi A Peterson et al., An Improved Detection Model for 
DCT Coefficient Quantization, Human Vision, Visual Pro
cessing, and Digital Display IV, 1913, 191-201, SPIE, 1993. 
Ricardo L. de Queiroz et al., "Human Visual 
Sensitivity-Weighted Progressive Image Transmission 
Using the Lapped Orthogonal Transform", J. Electronic 
Imaging, 1, 3, 328-338, 1992. 

Ricardo L. de Queiroz et al., Modulated Lapped Orthogonal 
Transforms in Image Coding, Digital Video Compression on 
Personal Computers: Algorithms and Technologies, 2187, 
80-91, SPIE, 1993. 

Robert J. Safranek et al., "A Perceptually Tuned Sub-Band 
Image Coder with Image Dependent Quantization and 
Post-Quantization Data Compression", Proc. ICASSP 89, 3, 
1945-1948, 1989. 

Robert J. Safranek, JPEG Compliant Encoder Utilizing 
Perceptually Based Quantization, Human Vision, Visual 
Processing, and Digital Display V, 1913, 117-126, SPIE, 
1993. 

Andrew B. Watson, DCT Quantization Matrices Visually 
Optimized for Individual Images, Human Vision, Visual 
Processing, and Digital Display IV, 1913, 202-216, SPIE, 
1993. 

Andrew B. Watson et al., Discrete Cosine Transform (DCT) 
Basis Function Visibility: Effects of Viewing Distance and 
Contrast Masking, Human Vision, Visual Processing, and 
Digital Display V, 2179, 99-108, SPIE, 1994. 

HUAWEI EX. 1007 - 2/18f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Dec. 15, 1998 

SOURCE IMAGE 
DATA 

, ... 

RASTER TO 
BLOCK 

TRANSLATION 

V"14 ,,. 

FDCT 

v----18 ,,. 

QUANTIZATION 

/'22 ,,. 

ENTROPY 
CODING 

,,. 
COMPRESSED 
IMAGE DATA 

12 
L-) 

J6 

20 

l..t 

~( 

26 

:l 
L... 

~( 

32 

Sheet 1 of 7 5,850,484 

10 

) 

FIG. 1 
(PRIOR ART) 

2 4 
L-) 

Q TABLES 

3 0 

v 
H TABLES 

HUAWEI EX. 1007 - 3/18f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent 

'\ 

0 
(\') ;\ 

1\ 

(/) 

CJffi 
wo 
a_<( 
-:>w 

I 

(/) 
w 
...J co 
<( 
1-
I 

(/) 
w 
....J 
co 
~ 
a 

Dec. 15, 1998 

co (\')\ 0 
~\ 

(/) 
UJ 
...J 
co 
<( 
1-
a 

~I' 

Sheet 2 of 7 5,850,484 

C\J 
~\ 

0 
(/) UJ 

(/) UJ (/)UJ<( ...J 
co UJ<!Jt-
<( 0:<(<( 
1- a_~o 

~-I 0 
() 

~I' ~I' 

~\ 

"" ,. 
z 
0 -(/) 
(/) 

ww 
O:z a_-
~<!J 
oz 
uw 
<!J 
UJ a_ ...., 

.... ,. 

HUAWEI EX. 1007 - 4/18f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Dec. 15, 1998 

COMPRESSED 
IMAGE DATA 

H' 

HEADER 
EXTRACTION 

/'52 
,,. 

ENTROPY 
DECODING 

v-56 ,, 
INVERSE 

QUANTIZATION 

v-59 ,, 
I OCT 

/'60 

" 
BLOCK TO 
RASTER 

TRANSLATION 

,, 
SOURCE IMAGE 

DATA 

44 
/ 

50 
~ 
L.t 
I""' 

54 
/ 
~ ... 

57 v 

58 v 

Sheet 3 of 7 5,850,484 

43 

) 

,, 
46 

/ 
H TABLES 

~ 
48 

QTABLES v 

FIG. 3 
(PRIOR ART) 

HUAWEI EX. 1007 - 5/18f 

 

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.


