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Abstract

The singular position and attitude of mechanical arm in the process of remote control is resulted
from the inherent defects of pseudo inverse algorithm for inverse kinematics solution of mechani-
cal arm and generally occurs when the elbow joint angle of mechanical arm is close to zero and the
mechanical arm is in a safe docking configuration and other unknown states. In case of getting into
the singular point, the method of path planning is usually used to avoid it, and some problems will
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happen in the process of disposal, for example, it is difficult to judge the state, it takes a lot of time
to plan, re-control will easily get into the singular point again. In order to solve these problems, ac-
cording to the inverse kinematics characteristics when mechanical arm gets into the singular point,
this paper put forward a warning method based on jacobian matrix module value and conditional
number and a disposal method based on distance projection and carried out simulation verification.
The results show that jacobian matrix module value is more sensitive to the generating process of
singular position and can be used as the detection parameter.
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Table 1. The MDH parameters of the seven DOF manipulator
= 1. tEHENME MDH &%

R a (%) a (mm) d (mm) 0()
1 90 200.0 0 0
2 90 210.0 0 0
3 -90 230.0 0 -90
4 0 210.0 1420.0 0
5 0 210.0 1420.0 90
6 90 220.0 0 0
7 -90 270.0 0 0

! A

Figure 1. The coordinates sketch of the seven DOF manipulator
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Figure 2. The sketch of the projected operational
distance in the manipulator terminal coordinates
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Figure 3. The module value (left) and reciprocal of the conditional number (right) of the jacobian matrix during operation
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Figure 4. The variation of the moving distance of the manipulator
terminal during operation
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Figure 5. The prediction value variation of the module J.J" value along different operation directions
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Figure 6. The prediction value variation of the reciprocal of the conditional number of the J-J" along different operation directions
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