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Design and Research of Citrus Fruit Picking Machine

LIU Jing, LIN Chong, GUO Shi-cai, PENG Zong-yu

(Jiangxi University of Science and Technology, Ganzhou 341000, China)

ABSTRACT: The work aims to design and manufacture a citrus fruit picking machine to pick and pack fruits such as citrus.
The mechanical part and the control part of the whole machine were designed. The mechanical part comprised an end
effector, a manipulator, a moving platform, a rising mechanism, a storage mechanism and a transport mechanism. The
control part scanned the citrus in specified color based on the OpenMV system, transmitted the coordinate value to the
STM32 MCU through serial communication, controlled each module based on STM32 MCU, and designed and simulated
the control circuit diagram of each module with Altium Designer software. A physical prototype was produced and tested
successfully in the orchard. The average time for one-time picking was 5.4 s and the maximum height for picking was 1.85
m. The machine is capable of integrating citrus identification, picking, sorting and packing to meet the requirements of use.
KEY WORDS: picking machine; OpenMV; STM32; circuit simulation
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Fig.1 Schematic diagram of picking robot structure
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Fig.2 End effector design
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Fig.4 Moving platform structure
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Fig.5 Control system framework of picking robot
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import sensor, image, time . .

from pyb import UART if blobs: if a[6]>99:

red_threshold =( 5,25,20,30,17,30) for b inblobs: uart.write('y="++' )

img.draw_circle(a[5],a[6],c)
img.draw_cross(a[5],a[6])
print(a,"\n’)

c=(a[2]+a[3])/10 Print(clock.fps())

uart=UART(3,115200) if(b[4]>max_pixels):
sensor.reset() max_pixels=b[4]
sensor.set_pixformat(sensor.RGB565) a=b
sensorset_framesize(sensor.QVGA)
sensor.set_auto_whitebal(False)

sensor.set_auto_gain(False) 0 C=im_(c)
sensor.set_brightness(0) ff (b[4]>50):
sensor.skip_frames(10) if a[2]!=0:
clock = time.clock() ifa[5]<10:
while(True): d=str(a[5])
clock.tick() uart.write('x=00"+d)
img = sensor.snapshot() if (a[5]>9) and (a[5]<100):
blobs =

d=str(a[5])

img.find_blobs([red_threshold]) uart.write('x=0"+d)
max_pixels=1 if a[5]>99:
a=[0,0,0,0,0,0,0,0,8,9] destr{al5])

uart.write('x="+d)
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Fig.6 Visual recognition control
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Fig.7 Control schematic diagram of steering gear
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Fig.8 Control principle of stepper motor
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Tab.1 Statistics of test results
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1 2.2 4.5 1 1.54
2 1.8 5.0 1 1.66
3 3.5 6.0 2 1.55
4 4.0 6.5 2 1.62
5 2.5 5.3 1 1.70
6 2.2 4.8 1 1.85
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