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A Non-uniform Aspect Ratio Conversion Algorithm
Based on Visual Perception

HU Yan-ting, GAO Xin-bo, LU Wen, WANG Ti-sheng
(School of Electronic Engineering, Xi'an University, Xi’ an 710071 )

Abstract With the emergence of HDTV, the application of aspect ratio conversion ( ARC) is getting wider in related
fields. In this paper, a new aspect ratio conversion algorithm is proposed based on human visual perception. To start with,
the fuzzy cluster algorithm based on the modified partition fuzzy degree algorithm is applied to cluster motion vectors
adaptively, and then the image motion center of gravity (MCOG) is estimated based on the clustering result. Moreover, to
solve the dithering artifact, a splitting region approach based on MCOG and center region of image is developed. Finally,
different regions of image are scaled with different ratios. Experimental results illustrate that the proposed method has good
consistency with the human visual perception and show its superiority.

Keywords aspect ratio conversion, fuzzy cluster algorithm, region of interest, visual perception
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Fig. 1  The block diagram of the proposed method

2 ETHRBRMEFERNIELEREELL
T]TTIE

TS A A B VT E A9 33 B A T %
PO Wi 4732 2 Ak 5 15 R B 3 0 AR 23R 2 4
ARXHZ h % AT B2, E AR I R 45 AN B &
Wi (432 2 30 5 3 S, AR AT 132 3l 30 A G
P AR B & Wi AT AR 35 DX 3080 43 F0 3R AR
AT A5 1A ;0 Y LG B BB 3 . DL s Bl E O
i DA R DX 38k Kl 43 0BG AR B 43 ) HEA T A 49 o
2.1 BEHELGHIT

Ay S AT 1) 38 Bl E O 2, T BT A )
(38 ) % BEAT R HT , AR R A5 L FI R 2
ST SRS T 45 WL 328 S O
2.1.1 BIHREMER

AR H & N R C HE (FCM) R %

Xtis s R m AT IR I AL E TR B IE R
WIS BT, A 3 I A AR iz 3l ok
(1 o SRS H AR i AR B A A R B, R FCML 3R
FKA LSRN BB R ERE,

T8 1 Ko 43 B M B 2 Bt e i 0T R —
P 3 RO R e R R B L o X TR
BEC ¢ MBI 23 55 0 U, 15 B 00 BT 1 808l %8 X
4 1 1E. 3] 73 M JEE E LA

P.(U,c)

M, (U,c) = (1)

H(U,c)
A, H(U,c) = Smooth (H(U;c)) 2 J5 BB
XI5, P, (U, ¢) AR, Rid @, N E
R RN ERRE MR EUT )W
Mpf(U*,c*) =mtjn{rr}2i}r1Ml)/»(U,c)} (2)

MU c") REABPREER, " BREN

DA Wi E s sh K MV = (mo,,mo)) " fE
R RO B 9 B 4R, O TS IE 1B Bl R i 1 B
KEIE e, , WIR] L FAE IE 50 50 B501 B 2 80tk
PR R B R IR BB L RN T .

() Wiatbiz sh R i R A EL ¢, =2, A4 n =0,

(2) FIJH FCM K E" Y REBH ¢,
B, XoF 1 938 Bl 2K iR A3 R U

) HE B R EEW R 735 H(U, 5¢,) M
RN BMEE Po(U, 5¢,) IR (1) 3R REEECH
c, BF B IE X o B BE M, (U, 5c,) , 310 AR
frH

()P e, <e,, , ML c, ., =c, +1,n=n+1,
BRI (2) o R e, =c,,  FKER(2), NEA
HEH M, (U, ;c,)(0<c, <c, )P TFHRENDHE
M, (U 5¢" ), Hoxb Ry i B BO8 2328 3h % it 1 et
SrRE e 2R T

[l 2 J& AT 51 “ football” 1 tennis ™ f) 46 1F il
Sy REER B B E Bl 2R o 04 288 SR i AR Ak it £k &
TE 0] 53 A0 R 1) A /N A A SR DR ARL , X 07 18 288 31 5t
RRAER BB . ME 2 AT LLE T 5
“football” F1“ tennis” 32 3y /% 1t 1) i 13 2 2 54050 5l
3 M2,

RAF WIS By 5 it 1) e FE 50 288 7, A
M FCM Bz sk s Xl 50 o 28, 9F 5 — 2
frhutis Bk . MNTIT, A id B FCM 3R Al AR
P AN A 32 s AR B IS N b i Bh R R kAT 4r 25



1084 SIS PP

%14 %

T T

T
| M
0'95____;____/ **‘footl')all i
i ! \\; —e—tennis
E 0.9__——i-—/—/—+———+\—\_\__'f____;____
2 L b
4_>? | |
H 08 +
= |
0.75¢
L
0.7
2

P2 6 0l o AR I 2 S M A 14 il £ 1
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