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receive a firsl video image of a first aspemt r;atiD 

1' 

perform nonlinear scaling of the first video image along each of at least one 
direction to generate a second video image of a second aspect ratio 

,, 

Fig. 9 

Fleming (EX1004), Fig. 9 
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Flellling 

FJ G. 9 sho\.vs a n1ethod to scale video images according 
to one embodi1nent of the present invention. Alter operation 
801 receives a first video i1na e of a first ais 'C rra�i©r 
operation 803 per orins nonlinear sea ing of the first video 
in1age along eac 1 o at east one direction to generate a 
scc.;oud video itnagc of a second as:Qcct ratio. �1... .... -ill vu.1-

Fleming (EX1004), 8:35-40 

1,, ... , 1 rl,� , n In one e1nbodiment, the nonlinear fiu1c-
tions are such that the original aspect ratio of the video 
image is preserved near the center region ( or strip) of the 
image and the i1nage is gradually stretched ( or cornpressed) 
as it is n1apped to the edges. l . :-, "'4,;!i.a1111, '--, Lu'-' -\..a1 uc 1

Fleming (EX1004), Abstract 

Petition (Paper 2), 8-9, 24; POR (Paper 27), 30; 
Katsaggelos Opening Deel. (EX1002), 1f43 
(cited at Petition (Paper 2), 8) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 66 





























Ohara 

t -r i ... 1' I' ( I 11 .:. ,,pr T In the present embodi­
n1ent, in order to realize a size altering process ( enlargement/ 
reduction) of image data which is necessary for a non-linear 
scaling___ process, by an aritlunetic process with a relatively 
light load, the size altering process is executed with enlarge-
n1ent ratios each corresponding to an integer nu1nbcr of 
ti1nes of 1/(a po,ver of 2), i.e. an integral multiple of 1/211 (n 
is an integer). Thereby, a pixel interpolation process for 
altering the size of an image in the horizontal direction can 
be realized by only an arithn1ctic 12roccss including bit shift 
and 1uulti lication of inte ers, and the load on the CPU 111, 
which i s  necessary for the size altering process, can greatly 
be reduced. 

Obara (EX1006), [0047] 

[0086] In the non-linear scaling process of the present 
embodin1ent, the enlargement ratio of each image block is an 
integral multiple of 1/211

• Hence, the pixel interpolation 
process for enlargement/reduction is realized by multiplica­
tion of integers and bit shift, and there is no need to execute 
a floating point arithmetic operation with a heavy load. 
Therefore, the non-linear scaling process can be executed by 
software without causing an increase of the load on the CPU 

.111.1 

Obara (EX1006), [0086) 

Reply (Paper 32), 24, 26-27; 
Katsaggelos Reply Deel. (EX1014), 1f1f110-111 
(cited at Reply (Paper 32), 27) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 80 









Ohara Teaches ''deterillin[ing] a portion'' 
Under PO's Construction 

Image process 

Input inage data -S101

H'Ciizontal!y divide image data into plural b!ocl<s S 102 

Software Non-inear scaling process 

Graphics 
controller 

blocks at ends of screen S 103 (
• Reducing block of central area o1 screen arr:! e.nlargfflg

)• Enlar-gement ratio of each block is integm- numbe� of 
times ot 1 /(power of 2) 

Supply non-linearly scaled image data to graphics controller S 104 

Linear scaling process S105 

Filtering (smoothing) process by LPF S106 

Display smoothed image data on LCD S107 

FIG. 10 
....._ _________________ ____. 

Obara 
(EX1006), 

Fig. 10 

[0082] To start with, the CPU Ill. that is. tl1e u0111-1i11car 
scali mooule 215. in uts image ili1ta which is to be 
processed (block SlOl). The CPU Ill. or th04 nm1111r-h11roar 
sea 111g mo u e 2 S, 1v1 s mput Ul!llage aita into a plurality 
of verticall}" extendin i1na e blocks (block SI 02), and 
sub'ects the in ut i.tna e data to a non-linear scali1:1! ;J?!UOress 
(block S103). In block S103, tic C >(J 11 I. or t lie non- inear 
scab J moilu e 21 . liorizonta Iv , ten, l :ie size of at least 
ou.e iinage block, which belongs to a central area oftb.e input 
image data, witli an enh >�ment ratio less lhun thereby 
horizontally reducing the at least one image block. Further, 
in block S103, the CPU 111� or tiie non-linear sea io 
module 215: fiorizonta11 alters the �"izL-s of the olhV'f< ima c 

oc rs w1 e argemen ratios which have values greater 
than the enlargement ratio corresponding to the ilnage block 
of the central block and gradually increase toward end 
portions of the input image data. As regards any one of the 
image blocks of the input image data, a value corresponding 
to an integral multiple of I/2n is chosen as the enlargement 
ratio. In the size altering process, the CPU 111, or the 
non-linear scaling module 215, executes an arithmetic pro­
cess including multiplication of positive integers and bit 
shift. 

Obara (EX1006), [0082] Petition (Paper 2), 51-52, 58; Reply (Paper 32), 26- 27; 

Katsaggelos Reply Deel. (EX1014), 1f115 

(cited at Reply (Paper 32), 27) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 84 
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