
    
 

      
        

            
          

       

      
   

          
       
     

    
     
      
      
       

     
       

     
   

   

   

        
        
       
       
        

  

   

 
  

  
   

 
 

 

 
 
 

    
   
   

       
  

        
          

         
       
         

          
        

         
         

      
        

     
       

         
      

         
        

        
          

         

     

  

  

    

  

  

  

  

    

  

Page 1 of 20 GOOGLE EXHIBIT 1008

(12) United States Patent
Kim

US006249549B1

US 6,249,549 B1

Jun. 19, 2001

(10) Patent N0.:

(45) Date of Patent: 

 

   

 

 
 

(54) DOWN CONVERSION SYSTEM USINGA
PRE-DECIMATION FILTER

(75) Inventor: Hee-Yong Kim, Plainsboro, NJ (US)

(73) Assignee: Matsushita Electric Industrial Co.,
Ltd., Osaka (JP)

( * ) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. N0.: 09/169,790

(22) Filed: Oct. 9, 1998

(51) Int. Cl.7 ....................................................... H04B 1/66
(52) US. Cl. ................ 375/240.21; 382/248
(58) Field of Search ..... 375/240.16, 240.2,

375/2402 , 2 , - 0.12, 240.13, 240.21;
348/4261, 441, 443, 445, 449, 458, 459,

556, 565, 384.1, 408.1, 427.1; 382/269,
264, 248, 232, 239

(56) References Cited
U.S. PATENT DOCUMENTS

5,635,985 * 6/1997 Boyce et al. ......................... 348/556
5,708,732 * 1/1998 Merhav et al. . 382/232
5,926,573 * 7/1999 Kim et al. ..... 382/239
6,061,400 * 5/2000 Pearlstein et al. 375/240.12
6,061,402 * 5/2000 Boyce et al. 375/240

6,100,932 *
6,104,434 *

8/2000 Boyce et a1. .................... 375/240.16
8/2000 Nakagawa et al. ............. 375/240.16

* cited by examiner

Primary Examiner—Chris Kelley
Assistant Examiner—Gims Philippe
(74) Attorney, Agent, or Firm—Ratner & Prestia

(57) ABSTRACT

An HDTV down conversion system including an apparatus
for forming a low resolution video signal from an encoded
Video signal representing a Video image. The encoded Video
signal is a frequency-domain transformed high resolution
Video signal with motion vectors. The apparatus includes a
receiver for receiving the encoded video signal as a plurality
of blocks of high resolution frequency-domain video coef-
icient values. Aplurality of blocks comprises a macroblock.
A down-conversion filter weights selected ones of the high
esolution frequency-domain video coefficient values Within

each block to generate corresponding blocks of filtered
‘requency-domain Video coefficients. An inverse-transform
3rocessor transforms each block of filtered frequency—
domain video coefficients into a block of first-filtered pixel
values. A pre-decimation filter performs inter-macroblock
inter-block filtering of the plurality of blocks of first-filtered
3ixel values and provides corresponding blocks of second-
iltered pixel values. Adecimating processor deletes selected
ones of the second-filtered pixel values Within each block to
arovide blocks of low resolution video signal pixel values.
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