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Fig. 1 Torsional deformation measurement system Fig. 2 Sketch of torsion deformation of test piece

of composite material test
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Fig. 6 Torsion measurement platform
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Tab. 1 Results of torsion angle of test piece under different stress conditions

10kg 20kg 30kg 40kg

W1 3.601° 6.964° 9.933° 12.569°
W1 2 3.162° 6.086° 8.647° 10. 857°

W1 3 3.673° 6.978° 9.894° 12. 448°
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On the Measurement Method of Tensile Torsion
Deformation Based on Monocular Pose Estimation

WANG Jie"?, GUO Yu', ZHANG Xiao-hu'?*, LIU Jin-bo"*, DING Shao-wen'"*
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, Hunan, China;
2. Hunan Key Laboratory of Videometrics and Vision Navigation Changsha, Hunan 410073, China; 3. Beijing Institute Space Long of
March Vehicle, Beijing 100076, China)

Abstract: High precision torsion deformation measurement under tensile action is a difficult point in
materials mechanical properties measurement. In order to solve the problem of torsion deformation
measurement of axial specimen under tensile action, a non-contact measurement method based on
monocular pose estimation is presented. A lightweighted flat mark plate is connected at one end of
tested specimen, real time imaging of the flat mark plate was realized by using a camera fixed to the
ground. According to the principle of monocular pose estimation, the relative posture change of flat
mark plate before and after specimen deformation is calculated. If the specimen only produces torsion
deformation, the pose change of flat mark plate can be described by the rotation angle around the test
piece in axial direction. Through Rodrigues decomposion of flat mark plate pose change matrix, the
axial representation of specimen in space and the rotation angle around the axis can be obtained, which
is the torsion deformation angle of specimen. An experimental platform was built to carry out the
actual tensile torsion deformation experiment. Experimental results indicate that this non-contact
torsion deformation measurement method based on monocular pose estimation has high accuracy and
simple system composition, is an effective measurement method for torsion deformation measurement
under tensile action.

Keywords: Torsional deformation measurement; monocular pose determination; Rodrigues; non-con-

tact



