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Calibration method for parameter of single-linear array CCD vertical target system
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Abstract; In order to improve the accuracy of measurement of single-linear array CCD vertical tar-
get system, a reversion and calibration method based on the parameter of systematic measurement
model is proposed in this paper. Suppose that the focus, the camera tilt angle, the principal point
coordinate of the lens and the coordinate of the laser luminous point are given. The functional re-
lationships among central pixel position of the projectile image captured by the camera are estab-
lished, the system parameters and the projectile coordinates, and then a matrix model of system
parameters, rather than specific system parameters can be achieved on the basis of actually meas-
ured coordinates of projectile and central pixel position of projectile image. In the condition of
practical measurement, the projectile coordinate can be obtained by means of the matrix model
and measured central pixel positions of objective image. The systemic mathematical model and
calibration model have been established on the basis of system measurement principle and then
simulation test is done with the method proposed in this paper. The accuracy of measurement for
the calibration method proposed in this paper is obviously superior to that of the traditional meth-

od.
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Fig.1 Measuring principle diagram for impacting coordinate
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Fig. 2 Model diagram for measuring system
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of X Coordinate measuring error
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Tab.1 Simulation projectile coordinates
and the corresponding projection center pixel
it REL2
FE TLfAT maEIn X &% Y &R
%5 m W= n
1 695 835 —200 200
2 517 807 —200 —200
3 1172 1 317 200 200
4 824 1185 0 —300
5 211 404 —500 0
6 1183 1 387 200 0
7 1598 1 801 500 0

ARIERFESHE BRI EERE S, ECHE
RGA NGB LONT R B BRI T K4
EE B E A, @ % CCD ML 3R &
BB AL IS BN ERTE CCD B F E MU SR 0B
TCALE . AR AL A2 HHR B 5 — R
Bz B AR, RIS R B B AR R . [ B R A%
GLITEN RABSHTINE IR E S

Matlab 315 4% 1308 A A » T S TR X T R 5 2 O R A
B= J7EREAT X, SEER R 3R 2 R .
#F 2 4RERA CCD 7 8 AL Fn il £ X kb
Tab. 2 Compared experimental data on paper targets and CCD targets
i HRAE AR bR ERPo BT EMBEREFT BN RS R AR B B AR E T R A R
X, Y, n o X Y, AX, AY, X, Y, AX; AY,
1 300 —300 1395 1744 305.6 —287.6 5.6 12.4 297.6 —306.3 —2.4 —6,3
2 100 100 1051 1221 105.8  102.8 5.8 2.8 1020  102.8 2.0 2.8
3 250 250 1229 1362 255.4  236.4 5.4 —13.6 251.5  254,7 1.5 4.7
4 —200 100 661 829 —200.3 105.4 —0,3 5.4 —200.6 97.5 —0.6 —2.5
5 —400 0 344 541 —405.0 14.4 —5.0  14.4 —400.6 —3.9 —0.6 —3.9
6  —300 0 482 681 —303.2 10.2 —3.2  10.2 —301.1 —2.9 —1.1 —2.9
7 —100 0 759 961 —101.4 4.7 —1.4 4.7 —102.8 —1.3 —2.8 —1.3
8 100 0 1047 1252 106.7  —0.6 6.7 —0.6 102.9  —3.9 2.9  —3.9
9 300 0 1322 1528 3046 —0.5 4.6  —0.5 299.1 —5.7 —0.9 —5.7
10 400 0 1460 1663 406. 1 9.0 6.1 9.0 399.9 2.2 —o.1 2.2
RERKIME 6.7 14,4 2.9 4.7
RER/ME —5.0 —13.6 —2.8 —6.3
brifEE ox Moy 4.4 8.1 1.8 3.7
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