Computer Science and Application HEIRI % 5N, 2017, 7(9), 894-901 Hans )i
Published Online September 2017 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2017.79102

Design of Omnidirectional Mobile
Platform Control System Based on
STM32 CAN Bus Control

¥

Siqi Peng, Linxiao Tian, Yan Wang, Ming Liao, Zhilan Xiao, Kehua Zhang

College of Engineering, Zhejiang Normal University, Jinhua Zhejiang
Email: zhangkh207@outlook.com

Received: Sep. 10", 2017; accepted: Sep. 23", 2017; published: Sep. 27", 2017

Abstract

Omnidirectional mobile platform is driven by independent multiple Mecanum wheels. Through
the combination of rotation speed and steering of the wheel set, it can move in a two-dimensional
plane at arbitrary angles. Its movement is very flexible and smooth. It implements precise posi-
tioning and high precision trajectory control with fine adjustment of position, and is widely used
in autonomous mobile robots. To improve the real-time and accuracy of omnidirectional mobile
platform and enhance the stability and accuracy of the whole control system, the CAN bus network
used in the platform, DMA data transmission, PID control and other methods were studied. Firstly,
the mathematical modeling and motion analysis of the mobile platform based on the Mecanum
wheel is carried out. Then, to speed up the transmission of sensor data, the platform uses DMA
data transmission, and data exchange between main control and motor through CAN bus network
is carried out at the speed of 1 M/S. Through repeated debugging and testing, operation is smooth
during omnidirectional movement of the remote-control platform. And the platform without lag
phenomenon, can quickly and accurately reach the target position. It basically meets the require-
ments of stable, reliable, high precision and strong anti-interference ability of the control system.
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Figure 1. Application of omnidirectional mobile platform
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Figure 2. Frame structure schematic
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Figure 3. Body coordinate system and 1% wheel coordinate system
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Figure 4. Software flow chart
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Figure 5. The message format received by driver board
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Figure 6. The feedback message format from driver board
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Figure 7. CAN network hardware connection diagram
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Figure 8. Omnidirectional mobile test platform

8. 2EBIMATLE

DOI: 10.12677/csa.2017.79102 900 TFENER S N A


https://doi.org/10.12677/csa.2017.79102

B oW

ARICHRAT 2016 B R R RZEEQH DL ZRH &5 B (NO. 201610345026).

SE @k (References)

(1] HE. Bahbles \NoAmEm RG50S SEID]: [0 5], [ BRE K AL, 2015.

[2] M. Mecanum %304 FIHLEE AL B AESS B S H [D]: (LA 608 530]. Fat: AR PR AL, 2015,

[3] EX%Ha. Mecanum #2J5 A BIHLE NBOAR KH RN F[T]. HUbHIIE 5 B 351k, 2014, 433): 1-6.

[4] Wi, MR, W T E R R T & BB R A[I]. RO AT, 2013, 27(108): 7-11.
[5] Sescig, TEAEH. HET STM32 B il CAN GBS MM 4 Bih (7], HFRHE, 2017, 30(3): 142-145

[6] #LHk, HIPE. FET STM32F4 R 1 DMA HdE A B LR 7S [T]. H3hLRIH, 2016(8): 92-93.

[7] EJR, B, FR. T STM32 i A UBH PID 25 3 AL S R A TE[I]. HLBE CAZIW, 2014(11): 139-140.

Hans iXlth

BT BRE R E R T RS

BRRAr A RS (QQ. WfE . MRAHE )
A UG B A& 3011

24 /NI DA PN R S 1R T A 558 1)

TR UF IO TE 28 B0 S

AV FAT PR

HIPIG 2%

A 2% 75 o NI IR

hEE S http://www.hanspub.org/Submission.aspx

WITIMRAE : csa@hanspub.org

NoanAWLDbD -

DOI: 10.12677/csa.2017.79102 901 THEAURF 5 R


https://doi.org/10.12677/csa.2017.79102
http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Design of Omnidirectional Mobile Platform Control System Based on STM32 CAN Bus Control 
	Abstract
	Keywords
	基于STM32和CAN总线的全向移动平台控制系统设计
	摘  要
	关键词
	1. 引言
	2. 移动平台系统的构成及运动分析
	2.1. 全向移动平台系统的硬件构成
	2.2. 移动平台运动分析

	3. 全向移动平台的控制系统
	3.1. 软件设计思想与整体构架
	3.2. CAN总线实现
	3.3. 遥控数据的DMA传输
	3.4. PID控制算法

	4. 移动平台测试
	5. 结束语
	致  谢
	参考文献 (References)

