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Kinematics Analysis of a Three- DOF Attitude
Adjustment Mechanism

DONG Peitao, WU Xue zhong, CHENG Zhong yu
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)
Abstract: A three degree-of-freedom attiude adjustment mechanism is proposed. Direct kinematics was studied and the results indi
cate that the relationship between the angles the supporting system rotates and the attitude (a,B, ¥) of the model is nonlinear and cou-
pled. Based on the spectic structure of the suppoiting system, geomeiric method was adopted to obtain the inverse solution.
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Fi.2 Definition of coordinate system
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Fig.3  Definiion of model attitude
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Xq coscosP
Yql| = sind (3)
zq cos Qsin B
(2) (3)
sinTsinQ
B arctan[cos ¢cosO - sin %osﬂsine} (4
a= arcsin( sin®cos6+ cos $Pcos Nsinb) (5)
Y B, Z a A0, 1,0)
“ 7 B(0,1,0) :
cosY = [ YaZa(0,1,0)" )" ZXnZX (0, 1,0)"
= (0, 1,0) ZoYoZeXnZX ¢( 0, 1,0)" (6)
Ve, Yon,
Y= arcws/ (0, 1,0) ZaYeZXnZo(0, 1,0)"]
= arcos( sin acos B wsPsinO+ sinPeosO wsT)
— cosa( cosPcosOcosT— sin Psin0) + sinasinBwsOsinT) (7)
Y= Yot Yen (8)
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Fig.4 Distance from on the model axis lead to x40y, Fig.5 Distance from on the suppoiting rod to x 4oy,
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Fig. 6 Projection to x oy, before pitch motion Fig. 7 Projection to x py, after pitch motion
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1
Tab.1 Model attiude
°) 0 0 15 15
) 0 15 0 15
2
Tab.2 Rotation angel of pitch and yaw
°) - 15.0000 15.0000 0.0000 0.0000 0. 0000 30. 0000 11.5370 19.4712
°) 0 180. 0000  90. 0000 90. 0000 0. 0000 180.0000  75.0000  105.0000
2, (¢, 1%) (30.0000°, 180.0000°)  ( 19.4712,
105.0000) :
3
Tab.3 Model attitude from inverse solution
) 0. 0000 0. 0000 0. 0000 0.0000 15. 0000 15. 0000
) 0. 0000 0. 0000 15. 0000 15. 0000 0. 0000 15. 0000
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