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Orientation error analysis of airborne
opto-electric tracking and measuring device

WANG Jia-qi, JIN Guang, YAN Chang-xiang

(Changchun Institute of Optics» Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033)

Abstract: Opto-electric tracking and measuring device is used to measure flight trace of aircraft. With
the development of modern technology, performance demands of aircraft become higher and higher, so
does the technology advance of opto-electric tracking and measuring device, especially its measurement
precision. Error analysis,distribution and synthesis are very important in developing higher perform-
ance opto-electric tracking and measurement device through all the process such as: feasibility demon-
stration, scheme demonstration, scheme design, design, manufacture, assembly and adjustment, and
experimentation. Aiming at the most complicated orientation error analysis, namely measuring error
along three axes, we constructed 9 coordinate from measured target to ground center station, carried
out 31 times linear coordinate transformation, formed uniform measuring equation containing 35 varia-
bles. And we also carried out error analysis and distribution of all factors affecting measurement, and
analysis and calculation of orientation error employing Mont Carlo method.
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Fig. 2 Coordinates of fight path of airborne

opto-electrical tracking and measur-

ing device
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Fig. 4 Interface figure of calculating program
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