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Spin Attitude Measure Based on Stereo Vision

LI Pei, LUO Wu-sheng, LI Guar zhang
( College of Me chatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: To measure the aircraft model attiude in the spin time, a method based on stereo vison is presented. We get the
atitudes from a set of mar made signs on the surface of the model. From a pair of figures of the signs, ther disparities are computed
out. The design of the signs and the computation of the attiudes are presented in this paper. The marmade signs have good
identifiability and the anchor points are accurate. Finally, the data of experimeris to determme the aircraft model attitude are provided.
Through the experiments, it can be concluded that the process of the computing is satisfactory, achieving high robustness. The
measurement shows that the method discussed is useful for the experiments in the vertical wind tunnel.
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Fig. 1 The geometric analysis of the stereo vision
calibration
; p ; (1) P
LUV , U0 DO ,dx  dy
X dx 0 - uodx u
yl=10 dy - wody||w (1)
0 O 1
, (2) R: t
1
Xw X
_’yw = R] y + b ( 2)
1
" P I I2( 1 ) s , I l2
2 2 P 2
2
, , Xp XwOuYu
; Z, X, ,
1 OPXP Ypr s 017
()wa Ywa 9 Xu Yw 9 Zw 9
T 2



109

. b

B2 AR

Fig.2

Yo

n(n >4)

The aircraft model

4=

AL

(@ thrd

bl

e

(a) Wi AT HrdER4

A3 KRB R AT MEE S R A

(b) M A THRICHB 2

Fig.3 The aircraft model and the manmade feature signs
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Fig.4 The feature signs
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Tab.1 The data of the pitching when the criterion is 25. §
121. 3/s 240°/ s 480.6/s
ao(®) 25.8 25.8 25.8
aC) 25 7956 25. 7257 25. 8227
e (%) 0. 0044 0. 0743 0. 0227
es (") 0. 3181 0. 3400 0. 3343
e; (%) 0. 0119 0. 0010 0. 0242
2 2 2
2
Tab.2 The data of rotational rates
(C)/s) (C)/s) (C)s)
124. 6( ) 123. 4034 1. 1966 0. 96%
243. 3( ) 245. 0290 1. 729 0. 71%
482. 6( ) 483. 5952 0. 9952 0. 21%
124. 6( ) 123. 5318 1. 0682 0. 86%
243. 3( ) 244. 9618 1. 7382 0. 48%
482 6( ) 483. 4844 0. 8844 0. 12%
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Fig. 5 The data ofa from the spin tests
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