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Multiple linear CCD pose measuring optical system
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Abstract; For the high precision attitude measurement of flying objects in a suspension test field, a multiple
linear CCD attitude measurement system with an area array CCD as auxiliary recognition was proposed. A spe-
cial imaging lens consisting of cylindrical lenses was designed for the linear CCD . Three red Light Emission
Diodes( LEDs) were mounted on a flying object to be as cooperation targets, while two area array CCDs and
three linear CCDs were utilized to image for the light spots. Finally, the attitude angles of the fly object was
obtained by measuring the space position of the light spots. The working region of the linear CCD optical lens
is at wavelength (635 + 15) nm, the full angle of view is 19° and the focal length is 90. 04 mm. Seven
pieces of cylindrical lenses and a piece of red filter were used to compose a telecentric optical path of image
space, which effectively eliminates the aberration and completes the measurement for a larger depth of field.
The results show that the lens distortion is less than 0.05% , and the depth of field is up to 1.5 m. The de-
signed system achieves high accuracy measurement by combining linear array CCDs and special imaging sys-
tems.
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Schematic diagram of three linear array measurement system
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Tab.1 Parameters of optical system
Parameter Value
Wave length/mm (635 +15)
Focal length/mm 90. 04
F-number 4
Field of view/(°) 2w =19
Back working distance/mm 17.5
Total length/mm 147
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Tab.2 Position / object height relation table

XY PR PRI B/
0 100 200 300 400 500 600 700 800 900 1 000
0 0 0 0 0 0 0 0 0 0 0 0 0
100 —-1.4830 -1.4820 -1.4839 —-1.4855 -1.4782 -1.4800 -1.4854 —-1.4824 —-1.4835 —-1.4837 -1.4813 -1.4814
200 -2.9660 -2.9677 -2.9667 -2.9645 -2.9662 -2.9664 -2.9674 -2.9681 -2.9651 -2.9654 -2.9648 -2.964 1
300 —4.4490 -4.4510 -4.4513 -4.4503 —-4.4511 —-4.4500 -4.4505 -4.4509 -4.4474 -4.4461 —-4.443 8 —-4.443 1
400 -5.9330 -5.9380 -5.9353 -5.9372 -5.9340 -5.9366 -5.9344 -5.9361 -5.9312 -5.9284 -5.92905 -5.9271
500 -7.4160 -7.4180 -7.4190 -7.4204 -7.4211 -7.4218 -7.4215 -7.4207 -7.4145 -7.4121 -7.4149 -7.4132
600 -8.89090 -8.9066 -8.9081 -8.9074 -8.9083 -8.9094 -8.9097 -8.9059 -8.8982 -8.8948 -8.8007 -8.8893
700 -10.3820 -10.3971 -10.3964 -10.3953 -10.3954 -10.3960 -10.3971 -10.3921 -10.3818 -10.3777 -10.3757 -10.3708
800 -11.8650 -11.8850 -11.8829 -11.8862 —-11.8857 —-11.8895 —-11.8873 —-11.8820 -11.8677 -11.8600 -11.8609 -11.8612
900 -13.3840 -13.4283 -13.3757 -13.376 7 -13.3820 -13.3779 -13.3792 -13.3725 -13.3547 -13.3490 -13.3427 -13.3364
1000 -14.8320 -14.8678 -14.8678 -14.8708 -14.8744 -14.876 0 -14.8740 -14.8665 -14.8443 -14.8358 -14.8272 -14.8198
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