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Abstract; Image interpolation is an effective method to magnify image with low resolution to adapt to the
target screen. Better the preservation of image edges brings much better magnifying result. A new adaptive
image interpolation approach based on geometric classification of interpolate units, which is formed by ed-
ges of image with low resolution, is proposed. Firstly, we construct rectangle interpolate units and rhombic
interpolate units by the relationship of pixels in image with high resolution. All pixels of the super-resolu-
tion image lie in the two kinds of interpolate units. Then we analysis possible edges of original images espe-
cially along the oblique line and treat edges as the secants of interpolate units to classify every interpolate
unit. There are total 16 kinds of interpolate units. At last, we calculate unknown pixels based on the clas-

sified interpolate units. Experiments show that our new adaptive image interpolation scheme based on geo-
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metric classification can preserve edges of interpolated images better than many present methods.

Key words: image interpolation; geomeiric classification; edge preservation; interpolate unit
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Fig. 2 Rhombic interpolating unit
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Fig. 3 Zero-crossings from three directions
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Fig. 4 Geometrical classification of rectangular interpolating unit
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in rectangular interpolating unit
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in rectangular interpolating unit
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Fig. 8 One point of high contrast in thombic interpolating unit
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Fig. 9 Two points of high contrast in rhombic interpolating unit

3 HE MR AR T

T ATy 7 1o [ 28R, PR A 7 o2
X‘Tﬁﬁ@{%%ﬂeg&n,f%%%;ﬁﬂlﬂo R T2i,2j =
S, MR IPERENG T o, y AAREIS R BB B R
NPT . ARG AT A (AR T A (B 2, y A
PR T BRR AR R R o X ETE AR (BT
8 MR R, MG RERIGEHETT, R
JEAAR (9) K\RAMERN. GH—-MEREN
HHABRR SA BN I, 2GR G5ARAER KA
BihtE, A (9) PIEBERAHERRECN 0;
A 2 MRRAGHE 2 MER A X A,
A2 MEBRIOARBN 0, FHHEIE XY X,
AR FIE R S E IR 4 MER RIS {E

glx,y) = Y o f(a+iy+j) W

i=-113=-1,1

a . =1 (9)

L]

i=-11;=-1,1

PSR ARE IO B I (EE , TGRSR
ERARMBR SIS ARESTG, X« 1R
TR,y AR R B« ARAR AR, v ARAR N AT
BHIARIMRR R E . R ALITI R 8 PFR
MR ARAWTEE AR IO LT IEERY, SRJ5 ARG
A3 (10) SR ZETP i fH 570 N B DR R R
ALY E 8 R SR DL, LR e X
MR RIEAT (10) HPEIFIRREINN 0, &)L
T2 9 BRE—Th,  JUPKE 2 X300 B A9 18 3%
REVRBRA 00 28T XIS DX, R0
BENZE 4 MER IS,

gla,p = Y i flx iy + )+
1

i=0;=-1,

a; f(x + i,y +J)

i=-1,1;j=0

e 2 Q= 1 (10)

WRIEE)E, 90% L LR AB R mE kit &5
BRIMGE S, T BB AR R ST,

4 SEEEEAR

7E Intel Pentium dual core 1. 73 GHz A-FRESHI 2
GB WNFFH) PC #L RS2 A SCH ¥, & 10 %I Lena
(60 x60) K 2 %, Lena MEHE AL M4 15 IE 5 2
TBOR [FIREAREO, ASSCIRE: RRAS TE 4 i DRdsr BB
G RGURFE

(a) FATABIH{EEER

() W=RIAG(EE R

(&) A30T7%k

& 10  Lena jift K 2 x 2 G55 %] LU &
Fig. 10  Comparison of the results of Magnifying Lena by 2 x2

(d) Muhammad’sfi{E 2%

Bl 11 2=fJF (60 x60) FK 2 {545
AR I, A SR e T i (e 1 4 14
AR H Ao

(a) BOEABREACKG R (0) WA VAGEORGER (o) MEMHHEMAL R () AU R

B 1L SRk 2 x2 BSOR
Fig. 11 Comparison of the results of magnifying triangle by 2 x2

Z3CF MSE  (Mean Squared Error) '™ | PSNR
(Peak Signal to Noise Ratio) ') 5 &4 W Hf {H AL 5,
s 1 R 2,

1 Lena, Beach, Triangle [ MSE {H
Table 1 MSE of Lean, Beach and Triangle

Bk NN BI BC MU PR
Lena 69.3 58 57 58 50
Beach 49 25.6 24 28 21

Triangle 56 29 28 18 13.2
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Table 2 MSE of Lean, Beach and Triangle

RS NN BI BC MU PR
Lena 18 20 20. 6 21 22.5
Triangle 20.6 23 24 25.7 27

Beach 21.2 24 24.2 23.7 25.5
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