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Abstract: 

It is really important to decide proper prediction mode in H.264 encoder, since there much more modes 

than conventional method such as MPEG-2. Reference software (JM) of H.264 decides prediction mode 

based on the Lagrange's method of undetermined multipliers where squared error is used as the criterion 

of distortion. However, squared error dose not always correspond to the distortion from the viewpoint of 

subjective quality. In this paper, we investigate the mode decision method based on human visual system 

in order to improve H.264 encoder. 

-35-



2 JMOt-

ital Video Broadcast (DVB)), ftittft DVD V it ~ J(5>i 

ffilfyhU-h^fe, HDTV: 

,,, m, 9, A) = D(Sr, Sm,q)+XR(S, Sm,q, m, q) 

q 

,q 

^ m 

, 5m,, its ic 

Z. o K, H.264/AVC© 

o H.264 

(MPEG-2, MPEG-4, ect) 

ar=O y=0 

x=0 y—0 

J: 9, H.264 

jm[2] 

[3] [4] [5] [6] „ 

->-VK» Jt 5 Bff ̂{k i 

jm ttt, 

3.1 

-36-



T, S 

= E 

18/ATJ-L8/Afj-1 AT AT 

i=o *=oi=o 

,/] (7 = Y,U, V) 

* 6l- W% (7 = ̂> ̂  V) 

D{Cn,6q) 

N-1AT-1 

(1) 

(2) 

Fkii(u,v) (0 < u < N-

ttflfo) 

fi (o<,< 

rr-e, 

8 x 

(5) 

.q (7 = r,£;,v) i* 

fc, I; 7 = y, W, V) 

(a,b,c,d) = (0.4992,0.2964,-0.114,1-1) (6) 

(a, 6,c, d) = (0.2,0.45, -0.18,1) (7) 

. (c.31,0.69,-0.29,1) (8) 

(0.246,0.615,-0.25,1) (9) 

( J 

3.2 7fo=argmax0(»7) 
•7 

(H) 

fcJ: 

(O^.^iV-1) 
[degrees/pixel] (12) 

;"; *'f * 

-37-



* 1: -^ (JM10.1 

(»,y> (0 < x,y < N-

/-I 

:ofc», 

3.3 

(7 = r, I/, V) 

wtttt. 

< 1 

(otherwise) 
(14) 

>r2 

W2[,(r) 

r JM(version 10. 

fc. H 

f--f X352 x 288 [pixies] © "foreman", "soccer", 

"bus" *5J:t^ f->TX720 x48Q [pixies] <D "whale 

show","soccer", "CfcSo *fc, 

"whale sho^,"soccer" 

-^ r 
f-l'-X&ik (1080 lines) ^b top field 

ffiU Tk^ftS: 1/2 {cfit/h > 

»0> 720 x 480 [pixels] Sr^ n 

r2 = 

16 x 16 11 

fcbfc. 

-38-



$i2: 

(a) QP=22 

100 
RjM — 

Rjm 

7.7%(QP=22), 6.8%(QP=28), 6.3%(QP=34) 

bus foreman soccerl whale soccer2 

1: 

[1] Joint Video Team. Draft ITU-T Recommenda 

tion and Final draft international standard of 

joint video specification. ITU-T Rec.H.264 and 

ISO/IEC 14496-10 AVC, 2003. 

[2] http://iphome.hhi.de/suehring/tml/download/jml0.1.zip 

[3] J.L.Mannos and D. J.Sakrison. The effect of a vi 

sual fidelity criterion on the encoding of images. 

IEEE Trans. Infomation Theory, Vol. IT-20, pp. 

523-536, July 1974. 

[4] N.B.Nill. A visual model weighted cosine trans 

form for image compression and quality assess 

ment. IEEE Trans. Commun., Vol. COM-33, 

No. 12, pp. 551-557, June 1985. 

[5] K.N.Ngan, K.S.Leong, and H.Singh. Cosine 

transform coding incorporating human visual 

system model. SPIE Fiber, pp. 165-171, Sept. 

1986. 

[6] B.Chitprasert and K.R.Rao. Human visual 

weighted progressive image transmission. IEEE 

Trans. Commun., pp. 1040-1044, July 1990. 

-39 -


