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Verification method for measuring accuracy of shape center
location of target by using CCD camera

Zhang Ning, Shen Xiangheng
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science, Changchun 130033, China)

Abstract: In order to verify the measuring accuracy of the shape center location of the target by using
CCD camera, a novel method was proposed in this paper as making use of testing the distance error from
the feature points to the shape center location of target image plane indirectly. The measuring principle of
testing the shape center location of target based on CCD camera was introduced. In order to extract
coordinate values of the shape center location and feature points of target conveniently, the LED sources
were installed at the corresponding positions of simulated target. According to the corresponding relation
between the target and the image coordinates, the data processing methods of verificatng the measuring
accuracy of shape center location were given. The experiments were repeated twice. The results of
measuring accuracy of shape center location are o,=0.037 mrad, 0x=0.021 mrad, 0x=0.032 mrad, og=
0.015 mrad, and two experimental results are basically identical. The results show that the method of
verify the measuring accuracy of shape center location of target using CCD camera is evaluated exactly
and conveniently.
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Fig.1 Theory of testing target’s shape center location
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Fig.2 Image of diffuse reflecting surface of target
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Fig.3 Edge extraction of target’s image and measurement of shape

center location
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Fig.4 Distributing of shape center location and feature points

of simulated target
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Image array  Pixel resolving/mrad  Measuring accuracy/mrad
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Fig.5 Getting centroid coordinate of simulated target’s image
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Fig.6 Centroid coordinate’s distribution of shape center location

and feature points of 10 images

1.0
= 0.5 i g 55
: *
2 + i
|| SS— A4 :
0L5F
i i i i
0.5 i 0.5 1.0 1.3
Xipazel

[ 7 10 R EHR B L TO BRI 0 A A 43 A7
Fig.7 Centroid coordinate’s distribution of shape center location

TO of 10 images

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

% 144 5k T RJN CCD ARALM & B AR e i 42 B AR L 09 7 % 283
; ; : FRESR I HPT OO 25 R FE AR —E, Rl dL R W]9%
P NrT, LR CS— | R— U | (——
; ; _ B TIE 7 & AT LA T CCD L AT S8 0 3
EJD”_ + ..... +: ¢ s R I E
£ 200l S, . ot SO ; | .
H H | | 1822} : T
o) 1] | ................... ...... ~ |H1.1 :+
IZII.ﬁ l!l} 'III.S ITIJ 1.5 E |
Alpixel £ ””ii- P -
[ [ T PR S PR AT SANERLERES JERERS R LR E
1 8 10 5 FE1 (5 1 HFAE A4 T3 PR TR 0 A b 53 A | .
3 | S
Fig.8 Centroid coordinate’s distribution of feature point T3 of 4 . .

10 images

XP A B Y AL bR (B 4% BREE 2 5 rh R i 7
HATEAR AL R, 13 RE O SRS E on, oe, LTHA,
0,=0.037 mrad, 0:=0.021 mrad, i & CCD FHHLIE L
78 ) A FE R AR 2K

TE AR PR — B ] 5 A 1% CCD AR HIL AR 55 31
H PR 8 HEAT T 55 Z 000 O o B DU kG BE 36 E S0 50
SC A R A 9~11 iR,

00r . . e
7 NN SN U (S
E
B O S e ]
=1 0=~
11| PRSI : g + T T T
200 0 200
Aipixel
PO 55— SEIe th 10 B PR 185 0o B AT 5 190 0 4 A
i

Fig.9 Centroid coordinate’s distribution of shape center location

and feature points of 10 images in the second experiment
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