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Fast image interpolation algorithm based on edge-directed max-relativity

DANG Xiang-ying"?, WU Xi-sheng', ZHAO Yong’
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2. Department of Information Technology, Xuzhou Education College, Xuzhou Jiangsu 221006, China)

Abstract: Better subjective quality and lower computational complexity of the algorithm are important in video and

network signal processing. And the smooth effect and staircase of image details or edges are inevitable during conventional

image interpolation. A new rapid image interpolation algorithm based on edge-directed max-relativity was proposed. The

algorithm took account of the multiple directions relativity of local neighbors and made full use of six down-sampled neighbors

involved in the low-resolution image to estimate relative information at high resolution. Experimental results demonstrate that

the algorithm not only decreases the computational complexity but also substantially improves the visual quality of the

interpolated images.

Key words: image interpolation; max-relativity; edge-preserving

0 3%

B BIEEBEREH PO T BB KA R E R4, H
BRI ZATHESEBRANAE S EARB IR, Z8KE
1R P A SRR AL R R (R RS Ty 966
EU A R A, A S LI AR E R R 1
BSAGBEM SRZ FH LB B SCTIR[3 4R T —Fi R E
B 38 R 5 BGOSR (B 3 v, SCHR (41 48 T —Fh B
GOy iR R Y, SRS 3R T —Fh RS B 18 B 4K
FEGIHERE, D EXSERH BE T EGRENER
BIRRL , (BERFFE B R A 2 BRI B . VBT B
BORE ISR SRR G R RBP4 2 A
R, M A R B I 2, (X S kA
AEEGPEIRER B, SCRRI6 3t T —Fhét 314 A
ERL ) E R IE R . AR RIS T M QCIF %
EFF2) CIF FHIR LY R, ZEK U AR RBOL T 1531 T 8¢
i WEGREAREEIA SRR ERSHREGRT,

BT R A S AR SR T A R R R ROR TR AR
R ARE, XS E B IR E RINAIA ST 10 =AM, e
BB R MIRZE, AL 128 B R & R 450 F
i, BRI A5 F B R SARSRE 6 MRERAE AR B A
277 1A B KA SR AERFAE , B0 R For ARG, SXAF T AR AR
R a AR, D TR B, A St PR B 1R B 1
SRR IPEEER

I G mAMKEREEREERE

WA IR H x VIR BRER X, I (EE S 28
2H X2V @ ABREBA Y, ) A Vo = X, jo B RIBEGIEE
FRASCER[4 ~ 7 ] B R A R A B K E,
SRR R R R B (ARG 3R, SRR G A e X o SRR i AT
Wi, TASCERE SRR R R MAHE, B B E
ORI S S0 ook SR | SUE IV PSP RS
BRARANANEERE R, BAELCHETEWNE LR,

A RRER | e e e S |

R lE |~ B ABRER |

F—¥

K%t |
L

BT ASC B S 1R AL PR

7% B #J :2006 — 06 — 05 ; f&1T H 38 :2006 - 08 -23

TEEB AT SERA (1978 - ), L, WM B BFFEAE , EZEDFFET7 1 - N T 6B B R A B8 5 B KR 5

RBHE(1959 ), 55, L3 T

BN RIBEZ, L, EEHFT A TR R B AL B 858 (1966 - ), 55, TLARARMNA, VW, Bl , EZEWFFE 7 16« ZRABA (B

Ak B



% 12 3 RERBF AT A% RRAKMG Pk BRAEMEI &

2881

L1 REEHGIFLEERSEE

T 1 PIARIS— 24 B em R 3 x3 &0 (WA
2(a) Bi7R) X HF AR BB TH R R B BRI S 2%
Yo KRG, IR EERBA AT AR R R
BIZME, FSPERELE. WRERARZEILTERE
N, MR RIERR RIAZN IR ERR A, B AL
A R, AR AR R 8 22 (H LU FUE AR, W P 4
BRAMBNAGER R BRER A AR EREE,

S0 e eie

s S v e S v

I

KEal mEFE XA
(@) WA R 2 50

20,27, 202+1, 2i2j+2,

2i+1,2j§ 2i+l,2j+l§ O EA

7 q e IR A
AR W L0

(b) TSR T R

B2 B R R R R

AP R B A 7 3, U DR R BT R SR Bk ok 4
T(ZHE2(b)):

T = | Y2i,2j - Y2i+2p,2j+2q | s Psq € (0,1),(1,0)
T2 = | Y2i,2j+2 - Y2i+2,2j I
3 = | Y2i,2j - Y2i+2,2j+2 |

if T1 < threshold then

Yoispojrg = (Yaigj + Yaingy 2j12g) /2
else Vi1 0i0q HAGHRER
end
if T2 < threshold and T2 < threshold then
Tmin =min (72,73)
if Tmin == Tk (k € {2,3}) then
LM Vainr g
end
else if Tk < threshold then
LM E Yainr gjm
end

end
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B f(h) FRIE SMIGEMB(E € [Y0,V1,72,13,V4,
Y5,Y61):

Dv = [f(Y1) - f(¥4) | +|A(13) -A(Y6) |

Dh = |A(Y1) =f(Y3 ) | +|A(Y4) - f(Y6) |

Del = [f(Y1) —f(Y5 ) | +|f(¥2) - f(Y6) | (1)

D2 = [f(V2) -f(Y4) | +|AV3) -A(V5) |

Dmin = min(Dk) ,k € {h, v, tl, 2}

Dmin FIREBRR KTEZTT A Bm AR, B €
BRI TT ), T RIS R R /N2 5 Dmin J7 6] YA

AR RARRINT

1) 402R Dmin = =Do, M A(YO) = f((¥2) +f(¥5))/2,

2) 402k Dmin = =Dh, H Ny YO #i/KF 75 10 BB R &
Vyiur g T Yoo s BMEAHAE , BT LA YO B9 (H XA T 51 =Fh
TE:

(a) %‘ Y2i+1,2j+1 F Y2i+1,2j+3 #BE%H ,')-!Uf( 10) = (f(2i +1,
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2/ +1) +f(2i +1,2j+3))/2;

(b) 5‘5‘ Y2i+l,2j+1 *ﬂ Y2i+1,2j+3 ﬁ—’l\é‘&ﬂ%ﬂ ,BIU 10 E‘Jﬁ?)ﬁ’&’
TR E AR R

(c) & Yyt gjut Gl Yaint gjus HERAED, W F(YO) = (f(Y1) +
AY3) +f(Y4) +f(Y6))/4,
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Fil = | f(2,27) -f(2i +2,2+2) |

f2 = A(2i,27 +2) - f(2i +2,2)) |
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VLB Ho M N SRR E ST (1) B1() BRREELG
SGi) g (isg) s R R E B A E R RTE R Y, LA
LEEBHIKEENBRELE, X 8 WArHKEBRARNS
L =255,

F 1B THOR 2 FEAIHOK 4 3 0 g K B2 466 8 15 )
EMMERE L . WXPHLE A LIE N, AXEEN =M
WP P RETE R A IO T SCHR[6] 0 3R 2 B E AR 2 15 HY
FEER PSNR £ BEHERE LR, ATRUEH, X F R.G.B
£ oy ik i) PSNR B, A SCHE B T CR 6 B3k IR A5 R
JG H)FE B £ 9 F- 3 PSNR {478 T3XHR[6]

F1 xm6]MAXHEREREN EERMERELLE

JBOK 2 A% YR K BE R R JBOK 4 A% i YR K BE R LR
TENFRvE lena pepper football lena pepper Airplane
CHRI6]  ASC CHRI6] A XWRI6] AT SCHRI6] AT CHRI6] A HRI6l  AX
MSE 28.3187 26.2885 27.289 25.7719 26.3288 25.7078 34.0102 30.3736 33.3249 30.8177 36.7525 33.4086
PSNR 33.6101 33.9331 33.7709 34.0193 33.9265 34.0302 32.8147 33.3058 32.9031 33.2428 32.4779 32.8922
PESNR 30.2786 30.4035 28.9707 29.0345 31.1600 31.1854 30.7775 30.9787 29.6139 29.6958 29.3685 29.6178

Bl 5 B~ Lena 256 x 256 JK FE El#E4T 5 R EE B K
2 R BTIBVE R IR M BRI ROR . B 6 BIRFEAT 5 B
HEEBRIEERR 2 FCFERB R WRER . WE 5.6
43#7 , Nearest Fl Bilinear 15 3| {3 (6 B R A KB R B
YRGS, Bicubic A BEYHE . ACHE LM T Nearest,

Bilinear I Bicubic ¥k, 53CHR[6 | AR R L

# 3 BRI MEE S I 20 ) S 45 (H AL B 100 #8 Lena
F1 pepper 4 ER T3 M 128 x 128 F)| 256 x 256 HJF-1y CPU
AbBEm E] (/B8 ) (S5 & 4 /&2 P4 CPU 2. 66GHz, N 7F
256M, %1% % 4t Matlab7.0)
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MEEBGEE R AT, A SO B 5 30k [ 6 ] 78 B AU A L3 R
HEAAEIE R PSNR {H , B% = 9 PESNR {E, {H CPU &b 346 E /Y
SEHEE RS /)N, 4 F Bilinear F1 Bicubic 2 [8], /N FCHEK[ 6],
Hilt, A B EAMEBERIFHARERE, MEAR/MBELEE
ZRBEAAHXT AR B R 22t AR CPU Ab 38T (8],

T XBIGTE (o) A
5 Lena B 5 FREIEEMEBOK 2 FEBEHOR LR

(b) Nearest (c) Bilinear

" (d) Bicubic © CHGIEE () A
E6 JR AR SCFES K B RCR

®2 BEEMK2 EFHEEERPSNR BSEMMERELLER

PSNR 256 x256 ~512 x512 B4 E %

Jre lena pepper football

T SGRR6  ASC CHR6) A JCI6] AKX
R 34.5832 34.629 34.0111 33.9488 34.3179 34.2877
G 34.2338 34.4307 34.4621 34.7271 34.1314 34.2877
B 33.3759 33.8034 34.1473 34.2266 33.7151 33.7803

®3 EMEBERZTY CPULARRE (s EK)

K Nearest Bicubic SCHR[6] AL
Lena 0.010673 0.203708 0.24701 0.23585 0.226913
0.010692 0.190914 0.252559 0.268894 0.235039
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