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Abstract: The algorithm proposed in this paper adaptively divides pixel points into edge and non-edge areas, and

determines gradient direction and edge line direction for the pixel points in edge areas. For points on edge line, linear

interpolation is used; for points in¢heygradient direction of the edge areas, nearest neighbor interpolation is used; for pixels

in other situations, bilinear interpolation is‘used. The experimental results of MATLAB (Matrix & Laboratory) simulation

environment show that the algorithmimproves the accuracy of edge and interpolation direction detection. Compared with the

traditional Bilinear and Cubic algorithms, it has better edge estimation and interpolation effect when processing images with

more edge detailsygso to improve visual quality of the zoomed image.
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Fig.1 Direction of edge pixels
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Fig.2 Position of the interpolation pixel
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Fig.3 Flow chart of self—adaptive image scaling

algorithm based on edge detection

3 MATLABIfE TH{FESI(Simulation in

MATLAB environment)

FEMATLABH 3555 T #4755k amie”, e p
HAEME R AYUVE:2:08) —H K% Lena, Foreman,
Flower, Coins, Fruit, AKiyoRJKSE¥ 45/ h—=2F, #
i/ GBI B BB AE RN R E R, ARG R A SRR K
TR —EREREG I/, ®IFEEG SR u(x,p),
BB B R w00,y w G, y)s uGo,py) 3 AR
Alx, p)~ B, v,)s Clx,.p,), WE4FIR,

\d
= uq A uz
B Oc¢c (
usz Uq
,,_,E}_

B4 HHEEEE AR
Fig.4 Diagram of interpolation pixels
(A u, Gy~ u(x,y;) (Gj=12340# ) Kyili 44 I
B, RAKWEE, FESGLy) BmEARXN.



14 B THE

20214E7H

CBARSICIDD)
2

8(x,y) = (3)

A H, gl.y) (k=abc) K 546 B R &K E(H
Sy ((=1.23.4) KR REG B R NIKEE,

(%50, (63 (=123 403 55, (3,0, (J=1234,% ))
MBS, Houw (o) w,(,y ) MR G R u, (x,, p,) R
BTy Tl (BCH S 7 18D) DU R A SRl AR A, o ()
EARN

8(xy) = f(x, 7)) (4)

() u(x, y,) R HANETE , R AR, Frdd A

Clx, y ) AL N :

):f(xl’)ﬁ)+f(x2’J’z)+f(x3ay3)+f(x4’y4) (
4

FEHOR IR B AR EHR 5 552 b B AT R LG, (R 328 1
M MEAFE VA (Bilinear) . 7 5 B ARE(EVA(Cubic) V2 B (4N
RIFTR), BRI R A IEMEEW I (Peak Signal—Noise
Ratio, PSNR )i I 446 I 2805 A & 4 bn 2547 LL B4 17
PSNREHMOR, EGHEHR &,
1 ERPSNRELLR
Tab.1 Comparison of algorithm PSNR

g(x,,y. 5)

BRAREHR F2 5 MELEPEAT A AR AL i) ALk
Lena 30.234 31.504 30.932
Foreman 32.388 33.942 32.399
Flower 33.154 33.278 33.526
Coins 32.430 33.625 34.197
Fruit 31.698 32.108 32.875
Akiyo 30.778 31.513 30.954
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Fig.5 Image scaling results of Coins
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4 #5if(Conclusion)
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