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Figure 1 Model diagram of experimental site
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Table 1 Material performance parameters
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Table 2 Structure parameter
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Figure 2 Structural parameter diagram
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Figure 3 Body structure model diagram
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Figure 4 MG945S actuator model diagram
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Figure 5 Simulation of the flexion and extension motion of

a robotic arm
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Figure 6 Simulation of the clamping action of a mechanical arm
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Figure 7 Mechanical arm deformation and force diagram
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Figure 8 Physical image of intelligent sorting robot
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Figure 10 Mechanical arm flexion and

extension structure diagram
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Figure 11 Hardware structure diagram
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Table 3 Hardware parameter model
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Figure 12 Reset circuit diagram
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Figure 13 Power circuit diagram
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Figure 14 Circuit schematic diagram of dual H-bridge

4 HpFigit

4.1 MREREFIEIT

P58 AR B % £ 19 & OpenM V4 H7 R2 Cam 1%
koo Ak B E B S 8 STM32H74311 ARM
Cortex M7 £ FE %% ,480 MHz,1 MB RAM, 2 MB flash.
FRAR /OS5 3.3 VIFH S5 VIigsZ ., £ QVGA
(320X 240) B VAR 19 43 B 32 ), K 22 a7 B i B 3 vl
PLiz 17 (25~50)FPS, F 4 E3EA7 104N 1/0 511, 3
AT W PWM i i o Rk AR BN T — LA
AL PR VL, S RGB565 LA KK i 45 Z2 Fh 5 A% 2,
A AR A i 52 AL A LB R Y W A B iE 1T i R
& 15 B s o



66 B RE AL AR L2 A 2 4 (R IS0

2023 4%

REMIATE
EEE SN
AT

it farth i itk
0x01 0x02 0%03 0%04

El15 MEEREITREER
Figure 15 Visual module operation flowchart
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Figure 16  Color threshold determination
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red threshold = (66, 20, 61, 27, 53, 7)

green_threshold = (83, 39, —71, —29, —16, 71)
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blobs1 = img. find _blobs([ green _threshold ])

blobs2 = img. find _blobs([red _threshold])
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if blobs1:

for blob in blobs1:

img. draw _rectangle(blob[0:4])

img. draw _cross(blob[ 5], blob[6])
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senddata = bytearray([ 0x2C,0x12,sign,0x5B])

uart. write(senddata)
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Figure 17 Procedure flow chart
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Figure 18 Control procedure flow chart
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Figure 20  Geometric modeling of the position of the

manipulator after rotation
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Figure 21 Schematic diagram of effective area
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Design and experiment of fruit sorting robot
based on embedded machine vision

BAIl Zhenwei, YAN Fuwei, YUAN Peihai, ZHANG Haoming, YANG Runshu

(College of Mechanical and Electrical Engineering, Zhongkai University of Agricultural Engineering,
Guangzhou 510225, China)

Abstract: With the increase in labor costs, using intelligent modern equipment to replace humans to complete a series of
repetitive, boring, and even high-intensity labor is an important direction in current robot research. Sorting robots, as an
important branch of agricultural robots, have good development potential. In order to replace manual, this article used the
STM32 microcontroller, OpenMV machine vision module, and ESP32 microcontroller to design an intelligent fruit sorting
robot so as to identify and sort fruits with different maturities and sizes. The OpenMV machine vision module collected the
color and size information of the fruit, and judged whether the fruit was ripe. The STM32 microcontroller controlled the
robot's movement and the robotic arm executed the corresponding sorting program to sort the fruit into the designated
container. The ESP32 microcontroller uploaded the sorting data to the cloud. The robot used 3D software for structural
design, established 3D models, and conducted simulation analysis during the design process. The simulation results indicated
that sorting automation, informatization, and efficiency can be achieved to a certain extent. In the research, multiple and two
sorting points were debugged on the physical object, and a total of 24 fruits were sorted. The success rate of fruit sorting
reached 87.5%. The research results showed that the sorting robot can achieve precise sorting and achieve a certain degree of
reliability and practicality, which can replace human beings to complete the work of precise fruit sorting.

Keywords: STM32; OpenMV ; intelligent sorting; ESP32; PID control; inverse kinematic analysis



