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Abstract: This paper proposes a fusion of multiplexed optical sensors and variable integral PID methods
for intelligent handling robots to deal with their inability to realize accurate trajectories in complex environ-
ments. First, a short-wavelength semiconductor laser sensor and multiple grayscale sensors were used to
sample the trajectory in real time, and the collected data were preprocessed by applying the sliding average
filtering algorithm. Then, the deviation of the data from the equilibrium state was calculated using a com-
bined multi-optical sensing and variable integral PID control algorithm. The accumulation and fusion were
weighted, which serves as the input of the variable integral PID control algorithm and reduces the conver-
gence distance to 10 cm. Finally, to expand the applicability of the gripping structure of the object block, a
four degrees-of-freedom robotic arm, extractor pump, and load table were used to form a grasping struc-

ture. The experimental results show that the algorithm can perform the functions of QR code recognition,
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stable trajectory, and block grasping and handling in 3 min, in both indoor and outdoor environments. The

robot has a task handling accuracy rate of 100%. The algorithm improved the stability and environmental

adaptability of the trajectory of the handling robot, strengthened the real-time feedback of the robot route

in the process of handling the trajectory, and accelerated the robot's response to the trajectory error, which

is of great significance for automation technology.

Key words: photoelectric handling robot; semiconductor laser; PID control algorithm; QR code recogni-
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Fig.1 Framework of intelligent photoelectric handling robot
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Fig.2 Photos of intelligent photoelectric handling robot
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Fig. 6 Schematic diagram of grayscale sensor
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Fig.8 Flowchart of intelligent optoelectric handling robot
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Tab.2 Maximum convergence distance and number of

derailments for three sensors
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Fig. 12 Map for handling testing
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Fig. 13  Flowchart of task 1
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Fig. 14 Flowchart of task 2
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Tab.3 Accuracy and duration of two tracking methods in

task 1
Wy B b v R E/
g e 15 37 44 i K
S - YRR E SEHRK
0k /203K EEEWMA 00:01:22
- 2% /20 % SIKATEAMA  00:01:39

AP 4. Hoh e e 143 1280, 58 H i
10 4580 S I N 140 28 B0 . B BE G HL ks
BILAS A A0 320 Rt 2% L 20 8 TRl R — A i 3R £y
R Wiz PPy 15 53 F 38155 100% .

BEXIAT 55 2 925K, A 1T 1 J2 LA SR 2%

F4 TRBEIEFES 1A

Tab.4 Time test for task 1 in different color sequences
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& ot W 41 00:01:22
% & 41 & 00:01:25
a1 = i 00:01:41
a1 = TS 00:01:33
% o H 00:01:37
- % a 00:01:45
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Tab.5 Accuracy and duration of three tracking methods

in task 2
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Fig. 15 Test of intelligent photoelectric handling robot
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Tab.6 Testdata for each project
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