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Study on the Method of the Accuracy Evaluation of
Sub-Pixel Location Operators
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Abstract The paper proposes a method to build standard images by simulating the process of optical imaging and
CCD sampling, which provides an objective standard for the evaluation of sub-pixel location operators. Also a novel
sub-pixel location operator based on gray area interpolation is proposed, experiments prove that the average accuracy
of the arithmetic is about 0. 11 pixel for linear edge, and 0. 24 pixel for circle edge, which is better than the operators

based on gradient centroid and gray moment.
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Fig. 1 Graphic of 1-dimentional edge emulating. (a)ldeal edge; (b) PSF of optical system; (c)convoluted edge;
(d) CCD sampling edge



3448 ot 2

o i 29 &

K 1Ca) Ein % B4 B 1(b) Bt RG A
MR B 1 (o) &SRR ECE G M EE,
Bl 1(dJE CCD SR A EM5 . ¥ CCD {4 18 Y4 Hif I8 R
J E,CCD R MWMPr s M E,, i & 1(d)nf LA
A4 E> E B G &8 IR kK A s . 45
SR AN B 1) R R 22 TR TR R
FE A BT A 4 2l EE Y L RY B RO
R E E<<E,

3 bRUEEME BT B UL A A
FRPEEE 2 1 P ads (9 B, 3l 2o 3 F A8 HLASE 40 5K B
PR R A b 1 B A S A 3 RTAR h  E  B8
08 0K BE A AR A
R BLA L — 1 M X MG Z RS . T
faif I R AR R TR K/ R w X w, IF H 518 R MR
AATE] SRR B h (s y)
HARA g AN F
D AW R TR R A ALK
MiFE A WGEIRITCE N A0, 0)H B K/ K (n XM)
X (n X M) yn R IEEEEC QN 2 Fros AR B A B~
FICAR R IR R RANK w/n, HILEERE A R FERE
185 B A i A o EGR K/NAR TA] 5
2) WINGHRECH [(x. y) KR AR5 H
A AG, ) BoTryrhbBR G —1/2, j—
1/2) .4
AGj) =1, fGi—1/2,j—1/2) =0
A j) =0, f(i—1/2,j—1/2) <0

B2 ok AR A BT Tk
Fig. 2 Mehtod of standard image generating
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Fig. 3 Standard images generated by computer

simulation. (a) Standard line; (b) standard circle
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Fig. 5 Sub-pixel location of the edges whose directional angle is in the 1st zone. (a) three divisions where edges possibly

exist; (b) the right bottom of the edge is high gray area; (c) the left top of the edge pixel is high gray area
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Fig. 6 Sub-pixel location error of the three operators for linear edge. (a) Gray area mterpolatlon operator;

(b) gradient centroid operator; (c¢) gray moment operator
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Fig. 7 Sub-pixel location error of the three operators for circle edge. (a) Gray area interpolation operator;

(b) gradient centroid operator; (c) gray moment operator
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