Instrumentation and Equipments {X 2% 5%, 2015, 3(3), 63-71 Hans X
Published Online September 2015 in Hans. http://www.hanspub.org/journal/iae
http://dx.doi.org/10.12677/iae.2015.33009

Simulation for Stewart Parallel Robot with
Fuzzy Self-Tuning PID Controller Based on
ADAMS and MATLAB

Yongchao Fan, Yuesong Li, Qun Yu, Yuan Nie, Shuai Wang, Naiqiang Li

School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang Henan
Email: liyaosong707@163.com

Received: Aug. 10", 2015; accepted: Aug. 31", 2015; published: Sep. 4™, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

In order to obtain the simulation model, the model of Stewart parallel mechanism is established
with the help of ADAMS; the Stewart parallel robot system with fuzzy self-tuning PID controller is
given based on Simulink. Stepping from Z = 0 to Z = 1 m, peak time of Stewart parallel robot is 0.25
s, and steady state error is less than 0.01 m. The proportional coefficient is rising to 2.68 after de-
clining. At first, integral coefficient is zero, and it rises to 0.08 quickly at 0.05 s.
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Figure 1. Schematic diagram of stewart parallel robot
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Figure 2. Three-dimensional model of Stewart parallel robot

2. Stewart FERHH0 = 4EHEHY

e N r
PID P2 Stewart {HAS
-
eC

Figure 3. Stewart parallel robot system with fuzzy self-tuning PID controller
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Table 1. The value of proportion parameter
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Figure 5. Simulation figure of Stewart parallel robot system with fuzzy self-tuning PID controller
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Figure 6. Step response of Stewart parallel robot
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Figure 7. Parameter of Stewart parallel robot with fuzzy self-tuning PID controller
7. HEHIBERN PID 12HIM S B BB ELE

B O

A I F AR A 1 RVE S 5 3% (4001-13480055), V] A AL K22 AR FE 4 (2015QN013), I

PR RS 2015 4 R 22 AR B AL 2501 K1(2015006) 2 B o

S2E Tk (References)

(1]
(2]
(3]
4]

5]

M (2005) 75 E BBV Stewart T & HIsh /1@ 505 B, ERKY:, EIK

ZE[ZE (2009) HLES AHAR. BTk, bt

Wik%%, BRI (2008) T Solidworks (175 F H USG5 17 &. HIASHKIE, 9, 127-150.
MREE (2004) Stewart - & 6-DOF FHECHLAE N 5EBES) S FARBU MG L. #1 A 759K, 3, 228-232.

Bandyopadhyay, S. and Ghosal, A. (2006) Geometric characterization and parametric representation of the singularity
manifold of a 6-6 Stewart platform manipulator. Mechanism and Machine Theory, 41, 1377-1400.
http://dx.doi.org/10.1016/j.mechmachtheory.2005.12.006

BEAEE, ZERNI, 5KZE (2012) ADAMS 5 MATLAB A5 B AE 3 H BEFBHL I R R, 2L, S,
31-34.
T, 5k (2005) 2EF ADAMS 5 MATLAB MBLE G RGN E. LM 1TFE5 H 301, 3, 79-81.

Li, H.D., Gosselin, C.M. and Richard, M.J. (2007) Determination of the maximal singularity-free zones in the six-di-
mensional workspace of the general Gough-Stewart platform. Mechanism and Machine Theory, 42, 497-511.
http://dx.doi.org/10.1016/j.mechmachtheory.2006.04.006

EH, K, XS (2013) T MATLAB A1 ADAMS KIS E BENLES NIBRGTE. #l& b E501, 9, 31-
33.

Li, H.D., Gosselin, C.M., Richard, M.J., et al. (2006) Analytic form of the six-dimensional singularity locus of the
general Gough-Stewart platform. ASME Journal of Mechanical Design, 128, 279-287.



http://dx.doi.org/10.1016/j.mechmachtheory.2005.12.006
http://dx.doi.org/10.1016/j.mechmachtheory.2006.04.006

e
B
[
48

http://dx.doi.org/10.1115/1.2118733

[12] B/NP, XIRLK, RifEfE, 46 (2008) —FEH H %52 PID & & FHIAE Y- FRBUL AL A IR R g IR HT. A1
ML, 10, 10-15


http://dx.doi.org/10.1115/1.2118733

	Simulation for Stewart Parallel Robot with Fuzzy Self-Tuning PID Controller Based on ADAMS and MATLAB
	Abstract
	Keywords
	基于ADAMS和MATLAB的Stewart并联机器人模糊自适应PID控制仿真
	摘  要
	关键词
	1. 引言
	2. Stewart并联机构
	3. Stewart并联机器人控制模型
	3.1. Stewart并联机构的动力学模型
	3.2. 基于ADAMS的Stewart机构模型
	3.3. 模糊PID控制

	4. Stewart并联机器人控制仿真
	4.1. Stewart并联机器人的控制
	4.2. Stewart并联机器人的模糊自适应控制仿真

	5. 结论
	致  谢
	参考文献 (References)

