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Design of high altitude orbit coal volume measuring robot system for closed coal yard
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Abstract : Aiming at the problems of camera shake, unstable positioning accuracy and poor adaptability of closed space in automatic coal
volume measuring system of unmanned aerial vehicle (UAV) , according to the characteristics of roof structure of closed coal storage yard,
an automatic measuring coal storage volume system is designed based on the high altitude orbit walking robot. This system is mainly con-
posed of the ground operating system, the orbit system and the walking robot system. The ground system realizes emergency manual opera-
tion control and data receiving and processing, which is composed of hand—controlled remote control and operation box. The orbit system
includes the roof orbit system and the lifting orbit system of robot. The roof orbit of shed and the position sensor set on the orbit realize the
determination of walking path and the position information of robot. The lifting orbit system is equipped with a fixed switch and a stroke po-
sition switch to ensure that the robot fixation and the lifting orbit is effectively combined with the top orbit of the shed, so as to achieve the
safety promotion, walking and descent of the walking robot. The walking robot system consists of three parts: power module, data acquisi-
tion module and control module. The power module provides the power source for the robot to walk in orbit, including battery and walking
mechanism. The data acquisition module realizes image acquisition and position information fusion, and the PLC control system realizes re-
mote control, walking control and high definition image acquisition and transmission of the robot. The test results show that the system re-
tains the advantages of data acquisition and analysis of UAV automatic measuring coal storage volume system, and solves the shortcom-

ings of UAV automatic measuring coal storage volume system. Although the initial overall investment of the automatic measuring coal
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storage volume system of the high altitude orbit walking robot is high, but the system is low use cost and easy to operate.

Key words: closed coal storage yard; high altitude orbit system; lifting orbit system;coal volume measuring; robot
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Fig. 1 Block diagram of high altitude orbit coal volume measuring robot system
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Fig. 2 Walking orbit and lifting system of coal

volume measuring robot
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Fig.3 Impression and physical drawings of coal
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volume measuring robot
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Fig. 4 Control system of coal volume measuring robot
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Fig. 5 Proximity switch layout of coal volume measuring robot
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Table 1 Working status analysis of proximity switch
vl A
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$EJFX1 OFF  ON  OFF ON  OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON
R X2 OFF OFF  ON  ON  OFF OFF ON ON OFF OFF ON ON OFF OFF ON ON
PP X3 OFF  OFF OFF OFF ON ON ON ON OFF OFF  OFF OFF ON ON ON ON
I 4 OFF  OFF  OFF OFF OFF OFF OFF OFF ON  ON ON ON ON ON ON ON
Tk 2,34, 2,3,4,9, 2,5,6,9, 3,5,7,
— — 23 — 25 35 — 29 3,9
PRASTI 5,6,7 10,11 10,13 9,11,13
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