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Stereo vision matching for posture
recognition of manipulator
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Abstract: A region-margin line segment stereo matching algorithm is proposed to improve the posture
recognition precision of a manipulator. The color characteristics of the region and the geometric char-
acteristics of margin line segment included in the image are used to realize an integrate matching., a-
mong which the former contains the color and margin line segment,and the latter contains lengths,di-
rections and angles. By making full use of the information of color included in the image ,especially the
gradient direction information, this algorithm makes the line segment matching depend on the all in-
formation of the image area,not only on its geometric characteristics, such as lengths, directions and
angles. Therefore,the criterion of the matching is more accurate than those of traditional algorithms.
A posture recognition experiment for a manipulator is undertaken,obtained results validate that the al-
gorithm could recognize the posture of manipulator in higher accuracy in a complicated background,

and the relative error reaches 1. 7% , which meets the requirements of the attitude recognition of ma-
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nipulators for the precision.
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Fig. 2 Schematic of solving mechanical hand gesture
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Hg. 3 Schematic of controlling mechanical hand gesture
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Fig. 4 A pair of stereo images
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Fig. 5 Edge detection of stereo images
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Fig. 6 Mechanical hand identification on right view
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Fig. 7 Match result of mechanical hands
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Tab.1 Endpoint coordinate of every line segment in image reference frame(Unit; pixel)

e AN 1R AW 1k 2 Ry 1R
1(x/y)  205/161  285/506  1(x/y)  129/160  192/505 1(m™") 75 92
2(x/y)  230/193  301/506  2(x/y)  153/192  207/507  2(m™ ') 77 94
3(x/y)  260/191  341/501  3(x/y)  182/188  246/506  3(m~') 78 95
ACx/y)  212/126  226/174  4(x/y)  136/123  149/172  4(m ") 76 77
5(x/y)  270/134  285/170  5(x/y)  195/127  208/172  5(m ') 75 77
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Tab. 2 Depth of mechanical hand 79.8,—44.0), jii%‘qj,ﬁ;”éﬁﬁmfﬁﬁ?é@ B*ﬂ?
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3 80. 35 64.15 ) A
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Tab. 3 Elevation and plane angles of

mechanical hand (left view)

r/e i A 1k
1 3.47/—9.42 0/5.33
2 2.35/—8.04 —0.72/5. 42
3 1.05/—8.13 —2.45/5.33
4 3.13/—10.92 2.52/—8.86
5 0.62/—10.56 0/—9.03
F4 VHFHNES
Tab.4 Gestures of mechanical hand
(P LR ve: S
1 (48.2,79.2,43.7)
2 (47.1,80.3,44.6)
3 (48.0,79.9,43.8)
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