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Research on dual-arm parallel coal gangue sorting robot and its trajectory planning

ZHAO Minghui'*
(1.CCTEG Shanghai Research Institute, Shanghai 200030, China;
2.College of Electronics and Information Engineering, Tongji University, Shanghai 201804, China)

Abstract: At present, the automatic sorting system of gangue mostly adopts series mechanical arm,
which can only sort out the gangue with small particle size. The separation speed is slow and the separation
effect is not ideal. In view of this problem, a kind of dual-arm parallel coal gangue sorting robot was
designed. The robot adopts the sorting mode of pushing rather than grasping, which can sort the gangue
with the particle size of 300-600 mm, and greatly reduce the torque demand of the manipulator and improve
the sorting speed. In order to avoid rigid impact caused by frequent start-up and stop and prolong the
service life of the motor, parabola interpolation function, cubic polynomial interpolation function and
quintic polynomial interpolation function are respectively used for trajectory planning in joint space.
Simulation and comparative analysis results show that the angular acceleration curve transition is smooth
when using quintic polynomial interpolation function for trajectory planning, the angle and angular velocity
constraints of the starting and ending points of the robot trajectory are satisfied, and the angular
acceleration constraint is also satisfied, so that the motion trajectory of the sorting robot is more stable.
The experimental results show that for the coal gangue with particle size of 300-600 mm, the recognition

rate and sorting rate of dual-arm parallel coal gangue sorting robot are 91.14% and 86.29% respectively,
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with high sorting accuracy and stability; it only takes 1.2 s to complete a single complete sorting

operation, which greatly shortens the sorting cycle compared with manual sorting; through joint space

trajectory planning, the rigid impact of the motor in the sorting process is reduced, which can ensure the

system stable work for a long time.

Key words: coal gangue sorting; dual-arm parallel robot; trajectory planning; polynomial interpolation
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Fig. 1 Structure of coal gangue sorting system
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Fig. 2 Coal gangue sorting robot
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Fig.3 Coal gangue identification and sorting principle
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Fig. 9 Test bench of coal gangue sorting system

PEH 350 Heht A B 150 HeEfE S S xh 4, 1
B 24 R 300~600 mm . 3 HF 25 26 ML R E N
0.3 m/s, LEZERILE 1,

f 2 1 A SUE I BT A o SR LA AR A
T BIRFN A 45245 9k 91, 14 Y% Fil 86. 29 % . A H1fE
T R AN A M A, LS A PR oy BRI D0 JE AR
AH TR

SHENLER N RIS T 2 20O RH
e 3h i AR PR I X317 53 5 0/ 1 H Bl AL B 4
PR T R A A SR LA A 280 45



. 62 o

5 B

% 46 %

F 1 BUE I BENT A LA A SE I 25 R
Table 1

Experimental results of dual-arm parallel

coal gangue sorting robot
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