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Abstract: The video image compression isgene’ of the key te‘cgmlng;cs which decides whether the video—conference system can
provide good performance. In order to ma, in\l'me the utilization) of limited network bandwidth, we should adopt an appropriate
algorithm of compression code %o eompregsyvideo image on (:ondj,pzn that the image quality can not be degraded severely before video
image transmission. DCT (Diserete Cosineer'ansﬁ)r‘m) i;\\(,t()l'l$i(lert‘,d as one of the outstanding algorithms for video image compression.
Firstly, it made a brief introduction of the algorithm alld\)['ormula for DCT and IDCT (Inverse—-DCT) and their related information with
the application of video—conference system as Lhé\hacﬁgmund. Secondly, it implemented the DCT algorithm and IDCT algorithm by
using VC++ as the tool, ‘with a persmm{x‘l n\b\}e}}mk computer as a platform, and it gave a part of program code used with
introductions and made simulation experiment of video image compression which gave some useful datum. Lastly, it draws a
conclusion that the DCT and IDCT ha;\/\;: )imporlant practical significance to realization, development and innovation of video -
conference system and its technique in engineering.
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1 VC++ DCT IDCT
JPEG .MPEG .
HDTV DCT/IDCT
51, DCT :
N( ) XN ( )
4x4 8x8 .16x16 ,

s NxN

H.26X

DCT,
DCT , )

VC++ DCT  IDCT

(1) : ( )o

(DCPU :Intel Core 2 i5-2450 M( :2.5 GHz, );

@ : ( .4 GB, :DDR3 1333 MHz);

) : NVIDIA GeForce GT 520M ,
/ / .1 GB/GDDR3/64 bit .

(2) : Windows 7, Visual C++ 6.0,

2 (DCT)

K-L 41 .
° NxN  DCT( ) ¢
N-1

VAl
F(u,v):i(J(ZI)C(I‘) Z Zf(x,y)('nsm
N x=0 y=0 ZV

C()SM -
2N
(1)
(1) x,y=0,1,
w,v=0,1, % ,N=1;

(2) u=0,v=0 ,C(u)=C(v)=0p\2 ;

- NAL;

u,v=

1,2, ,N-1 ,C(u)=C(v)=1;
(3)f(w,y)  NxN (e,
»)  NxN DCT ,
N-1 N-1
(4)F(u,v):]b—§1 gﬂx,y), VN DCT
(DC) o
VC++ ,C++ DCT R

for (u=0;u<rows;u++){
for (v=0;v<cols;v++){
for (x=0;x<rows ; x++) {
for (y=0;y<cols;y++){

flu*cols+v]+=

temp[x*cols+y]*cos ( (2*x+1) *u*Pl/
(2%*cols ) ) *cos ((2*y+1 ) *v*Pl/(2*rows ) ) ; }}
if (u==0&&v==0)f [u*cols+v]|=one_div_sqrtcolrow*f
[u*cols+v];
else if (v! =01llu! =0)f[u*cols+v]|=sqrt_two_colrow*f
[u*cols+v];

else f[u*cols+v]=two_div_sqrtcolrow*f[u*cols+v];

}
(1)NxN , TOWS ; cols
448 16
(2)#define PL 3.141.592 6 ;
(3 )double one_div_sgricolrow=1.0/sqrt ((double) (cols*
rows ) ) ;
double Tsqrt _two_colrow =gqrife2.0/ ( colgFrows ) ) ;
double two_div_sqriceldw =2.0/sqet” . ( dduble ) (cols*
rows ) ) ;
256, S/ 0~255),
1 , R56%256 VC++ ,
DCT
2564256, 2(a).(b)
N=128  N=256( 1/4
) DCT,
JR56x256 . 2(c).(d) o

(b) N=16 (c) N=128 (d)N=256
2 DCT
DCT ,
DCT

, o 2(c) . (d)

DCT s N
2(a).(b).(c).(d) 200~
255 s 0,

1, 2(b).(c) (
) o
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3 (Inverse—DCT) IDCT,
NxN  IDCT( ) (571, ,
N vl i :256 X256,
f(x,y)— uz;, ;}C(u)C(v)F(u v)cos% 3 )
o y+1)v (2) ,
2N s o N=16 , 3 2(b),
(2) - (3 Lo
(1) x,y=0,1, ,N-1; 4
w,v=0,1,- N-1; DCT  IDCT , N
(2)  u=0,v=0 C(u)=C(v)=1/V2 ; uw,v= 4.8.16.256, DCT IDCT
1,2, ,N-1 ,C(u)=C(v)=1; N (DC) ¥
(3)f(x,y) NxN . Nx (MSE) , 1 o
N DCT . 1
VC++ ,C++ IDCT , /ms <<{
) N DCT IDCT A\> )C) (MSE)
3. :;2?3\0 N
for (y=0;y<rows;y++){ 16 1736.67 179203 2 1015250 5.444
for (u=0;u<cols; ut+)| 256 437822 44 25 961871 13.157

for (v=0;v<rows;v++){ N & D(, ’ IDZJF
il (u==0&&v==0) ‘\\() ) ‘ ) DCT IDCT,

F[x*rows+y|+=one_div_sqrtcolrow*temp 0 IDET »

[u*rows +v]# Q\ / j)/ .
cos ( (2%x+1) *utPI(2:% &'24 N /
cols) ) *cos ( (2*ysaly) *v*PLAL2%rows ) ) ; & \ /

else if (u==0dl v==0)

4
,i’ N
F[x*rows+y |+ =sqrtutwo_colrow*temp Q ( A
& W50

u”‘m\\ (D(\ff\, J
cos ( (2*x+1) *u*PI/ (2%cols ) ) *eos((2Fy+1)*v
D @( \) s (DC) ,
F WS ) ) i ( >
else ; ’ ’
_— . , 2, 3 .
F[x*rows+y ]+=twoadiv_sqrtcohow lemp u*
» N= , 8x8
% r(ms+VJ
cos ((2%x+1) *wPL/ ( 2800069 %8s ( (2%y+1) *y - DCT 3 :
")) .1 055.75, 64 o
} i\ 2
| \ 137 136 133 136 138 134 134 132
137 136 133 136 138 134 134 132
} Ny 138 133 134 134 136 132 130 130
| Y 133 133 133 130 134 133 128 125
129 133 130 130 133 131 132 128
: 131 133 130 122 132 131 130 130
(1)  DCT . IDCT  :rows 131 130 130 130 132 131 128 130
131 132 130 130 131 131 130 128
, cols ; DCT 5
(2)#define PI 3.141 592 6; 3 ( )
, 1055.75 7.20 -3.13 7.26 0.25 -4.28 -1.68 3.06
(3)double one_div_sqrtcolrow=1.0/sqrt ((double) ( cols* 1485 224 —-1.68 088 2.5 145 —-1.16 -0.01
rows ) ) ; 5.66 -0.71 0.4 -0.52 2.10 1.17 -0.79 -1.29
-1.02 -2.66 1.87 0.03 -1.39 -1.90 -1.22 0.77
— % .
double sqrt_two_colrow=sqrt (2.0/(cols*rows) ) ; -1.25 025 -1.89 0.04 -1.59 071 -1.32 -0.90
double  two_div_sqrtcolrow =2.0/sqrt  ( (double) (cols* -1.55 1.39  -0.81 0.27 0.92 -0.07 2.20 0.002

rows ) ) ; -0.72  0.61 2.04 0.48 -0.49 -0.73 0.66 1.34
’ 1.14 -0.67 -0.84 -1.28 1.83 1.54 -0.68 -0.78
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4’

unsigned char tempchar;

tempchar=int (src[i*cx+]]/len*255) ;

len 3 64
3 IDCT, 5 ,
2 5
N , o
4 DCT N ( 3)
253 1 0 1 0 255 0 0
3 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
5 IDCT ( 3)
136.8 136.1 133.5 135.4 137.8 134.3 133.9 1
136.8 136.1 133.5 135.4 137.8 134.3 133.9
137.1 133.5 133.7 133.5 135.9 132.4 130.6
132.9 132.8 132.4 130.0 133.8 132.5 128.6
129.9 132.7 130.1 129.9 133.0 131.0 .131.3
131.1 132.5 129.9 124.0 132.0 130.7
131.2 130.4 130.0 129.8 132.2 130.8 12
131.2 131.9  130.0 129.8 121. 9 1
DCT  IDCT
$ ’
8
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