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Design of Automatic Sorting and Handling Robot
System in Complex Competition Tasks
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Abstract ; A photoelectric robotic system was designed to realize the complex handling and stacking tasks of multi-objects
in warehouse. The single-chip STM32 MCU was adopted as the main control chip in this robotic system. The grayscale
sensor SEN1595 was used to identify the ground mark and the color sensor GY-33 was used to recognize the material
color. The robot arm and the end gripping mechanism based on a small arm of five degree of freedom was servo-driven by
the PDI-6221MG. While the end was kept in a vertical state, the material was grasped smoothly and stored into the
center turntable which is inside the carrier. The sorter center turntable was servo-driven by PDI-6225MG-300 rotating to
five different gears. The stepper motor MG42S1 was controlled by the interpolator LV8731 to drive the vehicle body to
the target stacking area. The material in the turntable was picked up by the mechanical arm and the stacking task was
completed by stacking auxiliary machine. In a test task of goods handling, the success rate of the system test reached
96% , which meets the requirements of the use. The automation and intelligent degree of the sorting and transportation
were improved through the designed robotic system,the status of high manual dependence in logistics and warehousing is
improved as well.

Keywords ; sorting and handling robot ; STM32 MCU ; grayscale recognition ; color recognition ; five-DOF robotic arm
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Figure 1 Transportation engineering platform of
China engineering robot competition
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Figure 2 Overall scheme of mechanical structure
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Figure 3 Overall scheme of control system
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Figure 4  Front of overall structure of

robotic system
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Figure 6 Car body chassis structure diagram
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Figure 8 Robot arm and end clamping mechanism
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Figure 10  Sorting and handling system workflow
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void ground_paste2 ( void)

i

ug i=0;

for(i=0;i<100;i + +)

i

TIM_SetCompare2 ( GENERAL_TIMx, 181 - (181 -
119) %i/100.0) ; //J%& 300 x - (x —y) *i/100
TIM_SetCompare3 ( GENERAL_TIMx, 105 + (108 -
105) *i/100.0) ; //JF4& 995 x + (y —x) *i/100
TIM_SetCompare4 ( GENERAL_TIMx, 140 + (147 -
140) *i/100.0) ; // Y84 227 x + (y —x) *i/100
delay_ms(5) ;

%

for(i=0;i<100;i + +)

%

TIM_SetCompare4 (GENERAL_TIMx, 147 - (147 -
144) %i/100.0) ; //%& 227 x - (x —y) *i/100
delay_ms(1);

%

claw_open( ) ;
for(i=0;i<100;i + +)
%

TIM_SetCompare2 ( GENERAL_TIMx,172 - (172 -
168) *i/100.0) ; //F47#2 300 x — (x —y) *i/100
TIM_SetCompare3 ( GENERAL_TIMx, 83 - (83 -
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TIM_SetCompare4 (GENERAL_TIMx,167 — (167 -
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5
claw_close( ) ;
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Figure 14  Pictures of sorting and handling robot
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