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Table 1  Setting of core performance parameters of the
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Fig.1 Path control and power principle diagram of the

1

unmanned plant protection machine
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Table 2 Progress table of path tracking system design and

implementation of plant protection machine under CDIO mechanism

. CDIO

4D .

FARHLBS B ATk l

v

DB 5 45 R —>

R RATIZE
0

2 CDIO
Fig.2 Block diagram of plant protection machine path planning

layout under the application of CDIO mechanism
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Fig.4 Hardware circuit control program of path tracking system of
; l plant protection machine based on CDIO mechanism
HrBEF A% Tk
3) 1/0
Homa &
v
B AT PP B0 5 JR) B S SR AT 3
¢ Table 3 Control parameters setting of sensor circuit in path tracking
B EPIALE system of plant protection machine
v
ST E AR R B S AR R R B S 5
1 AT mega25
2 IN /V 7~12
3 1/0 54( 15PWM)
SR 4 16
3 CDIo 5 /kB 256
Fig.3 Route tracking control flow chart of plant protection 6 EEPROM /KB ]
machine based on CDIO mechanism
2.2 7 SRAM/kB 4
CDIO 8 1/0 /mA 40
2.3
4 o
CDIO
OpenCV
X ’ int cvFindContours(

© 43 .



2021 7

CvArr* image

CvMemStorage* storage

CvSeq* first_contours

int mode=CV_RETR_LIST

int method=CV_CHAIN_APPROX_SIMPLE
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Fig.5 Software control implementation sketch of plant protection

machine path tracking system based on CDIO mechanism
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Fig.6 Execution process sketch of the internal algorithm for path tracking of
plant protection machine based on CDIO mechanism
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Table 4  Statistics of path tracking test data of plant protection machine
BBl e based on CDIO mechanism
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Optimization of Path Tracking System of the Plant Protection
Machine Based on CDIO Mechanism

Ma Jingyuan

( Shijiazhuang Vocational College of Finance and Economics ~Shijiazhuang 050000 China)

Abstract: In order to further improve the operational efficiency of agricultural unmanned plant protection machine the
CDIO design concept was selected as the basis for the optimization design of its path tracking system. Based on the idea of
conception design implementation and operation and on the basis of understanding the path control and power principle of
plant protection machine the progress steps of implementation of path tracking of plant protection machine under CDIO mecha—
nism was designed and the path tracking control model was established. Starting with target tracking and path obstacle avoid—
ance the hardware of the plant protection machine path tracking system was configured the embedded path tracking system soft—
ware control was adopted then the running test of the path tracking system was carried out.The results show that path error suc—
cess rate of obstacle avoidance and operation efficiency of the whole machine were selected as the main evaluation parameters
under the same test conditions based on CDIO design mechanism the operation efficiency of plant protection machine could be
increased by 6.19% the tracking error of operation path was less than 6.5% and the success rate of obstacle avoidance could
be increased by 10.92%. The design idea would be innovative and provide reference for the optimization of plant protection ma—
chine.

Key words: plant protection machine; CDIO mechanism; control model; path error; the success rate of obstacle avoid—
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