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Abstract: A single opte-electrical and radar integration system was designed and the feasibility to ap-
ply the system to measurement of three dimensional attitudes of flying targets was discussed. T hen,
the principles, algorithms and measuring errors of the system were researched. A ccording to three-d+
mensional attitude computer methods, the systems key technical indicators were determined, and the
effective distance and the attitude measurement accuracy of the system for a simulated target was ana
lyzed. The results show that the effective distance to the simulated target distance is more than 60
km, and the reattime three-dimensional attitude measurement accuracy is less than 120 . By use of the
exiting device, a single-station measurement experiment to the reat time three- dimensional attitude of
the target was performed and theresults show it is feasible to measure the three- dimensional attitudes

of targets by single opto-electrical and radar integration instruments , which not only can improve
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measuring accuracy and working efficiency and also can eliminate the restriction for measuring instru-
ment distribution.
Key words: three-dimensional attitude measurement; opto-electrical and radar integration; single sta

tion measurement; measurement accuracy
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Fig. 3 Markers of roll angle measurement
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Fig.4 Decomposition of target movement axis
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1
Tab.1 Maximum errors of axis extraction
/ D/ km
0 10 20 30 40 50 60 65
20 6.967 614 7.302 132 7.923 275 8.957 384 10.674 98 13.723 47 16.236 21
25 8.709 511 9.127 657 9.904 084 11. 196 72 13.343 71 17.154 28 20.295 18
30 10.451 4 10. 953 18 11. 884 89 13.436 04 16.012 41 20.585 06 24.354 09
35 12.193 29 12. 778 69 13. 865 68 15. 67 535 18.681 1 24. 015 8 28.412 93
40 13.935 17 14.604 2 15. 846 47 17. 914 65 21.349 76 27. 446 5 32.4717
45 15.677 05 16.429 7 17.82724  20.15393 24.018 4 30.877 13 36.530 37
50 17.418 91 18. 255 19 19. 808 22.39319 26.637 01 34.307 71 40.588 94
55 19.160 77 20. 080 67 21.78875  24.63244 29.355 59 37.738 22 44. 647 4
60 20.902 61 21.906 13 23.76949  26.87167 32.024 13 41.168 65 48.705 73
=50, =80,
1
w=( 2+ 2+ 2)T 50+ 50+ 80 = 107.
(20) >

Fig.5 Image of airplane

’ N

31.8 m, 2.9 m,
Sp=12 m 12 m,
1 Kpixel 1 Kpixel, 600 mm,
300 mm
5 , 6 ;
Hough Fig.6 Edge of airplane
CCD
M 27. 935 km, (12.281,12.586), Mi M2 Q
Mi(A1, Er)= (12.234,12.589), Mi(x1, y1, 21) =
M (A2, B2) = (12.302,12.561 ). (27 300. 605, 6 088. 597, 5 919. 560) , Mz (2, y2, z2)

0 (As. Es)= _(27285.768,6 065. 145,5 941. 854)  ((x3, y3,
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)= (27 288. 023, 6 082. 434, 5 935. 415)

= arctan ((y—- y1)/ (x2— x1)°+ (22— 21)%)= — 47.212

[1]

[2]

[3]

(6) (7) (11)

= arctan ((z2— z1)/(x2— x1) )= — 56.356

= 2— 1= 4. 281
—-48.962, =-25.684, = 4.281
% i
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