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Abstract

Aiming at the problems of high labor intensity, low efficiency, and high cost in traditional rubber
collection, this study designs an intelligent rubber collection vehicle. The system integrates binoc-
ular stereo vision technology, manipulator control, and autonomous navigation system, and real-
izes automatic and precise control of the tapping process of rubber trees through the STM32F4071GH
main control chip. The research content includes the design of a tracked mobile chassis, manipulator
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tapping trajectory planning guided by binocular vision, and the development of an intelligent navi-
gation and data monitoring system. The innovation lies in the use of binocular vision to real-time
acquire three-dimensional information of tree trunks, combined with high-precision sensors to
achieve automatic positioning of tapping positions, and a tracked structure to adapt to complex ter-
rains. The achievements of the paper include the completion of prototype manufacturing and key
technology verification, providing technical support for the intelligent upgrading of the natural rub-
ber industry.
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Figure 1. SolidWorks modeling of Crawler mobile chassis

E 1. BHRBINES SolidWorks ZE1E

3.1.2. BIRTIER ST
(1) #TISM Bt
1) TP TR AR AR P L6 B 0 AR RN FEREAT DAL B KRR FE R X R 75, i e U 2

DOI: 10.12677/sea.2025.143061 696 B TR R


https://doi.org/10.12677/sea.2025.143061

VE ST

#*,
2) JIR B IO B IR T, DU LR 7L 10 i 2 23 A
3) TR KGOS R, BRI TR, R B AEDIHI R b A 2 i, Dl
Eiakvin: il

(2) AVEATE

75 8 BN FIAR W B IR FLE S A AR BE W] BEA PSR, B JTHR 70 B — Wl ik AT DU
B AT T MR e BRI — TR, DU A [R] B B R R K

(3) 4k 5 H

TR TIFEAE IR R o 2 B B 4L, 25 FE 3 B T e R EE SRS o SR eit, A5 ) AT A
FAMRYREN AN e, T JC T S AN FIR I (K] 2).

Figure 2. The shape of a rubber cutter
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Figure 3. Control system hardware architecture
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Figure 4. Rubber collection mechanism
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Figure S. Structure of the end rubber knife actuator
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Figure 6. Exploded view of the rubber knife actuator at the end
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Figure 7. The overall technical block diagram based on the visual guidance system
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