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AR SCOREE  Support vector machine based mobile robot motion control and obstacle avoidance
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This dissertation discusses the problem of motion control and obstacle avoidance of a two wheeled mobile robot
(TWMR) operating in a two-dimensional surface with obstacles, where noise effect is also considered. The noise effect
is defined as uncertainty in the measured data. Support vector machine (SVM) and least squares support vector machine
(LS-SVM) based control schemes of a TWMR are proposed in a static environment as well as in a dynamic
environment respectively. The static environment is with unmoved obstacles and unmoved target, the dynamic
environment is with moving obstacles and moving target.

Two wheeled mobile robots have been used extensively in many fields, such as transportation, assembly etc. In
general, path planning and controller design of the mobile robot have to be considered. For the mobile robot path
planning, the artificial potential field methodology is a popular tool because of its ability to find an optimal solution for
mobile robot path planning and navigation. The most common application of the artificial potential field is path
planning of the mobile robot. Although the potential field method is efficient for motion control of the mobile robot, but
it suffers from local minima problem in the presence of obstacles. The mobile robot may be trapped in the local minima
and can not attain the goal. That is, the needs for obstacle avoidance arise because of the local minima. Therefore, the
issue of obstacle avoidance in various environments is important.

In this dissertation, considering the noise effect during the navigation of the TMWR, SVM and LS-SVM based
control schemes are discussed under the measured information with uncertainty, and in the different given environments.
One of them focuses on using a potential function and constructing a plane surface for avoiding the local minima in the
static environment, where the controller is based on Lyapunov function candidate. Another one addresses to use a
potential function and to define a new detouring virtual force for escaping from the local minima in the dynamic
environment. With the proposed schemes, the local minima problem is proved to be solved. Stability of the control
system can be guaranteed. However, during the navigation of the TMWR, the noise effect arises because of the
uncertainty in the measured data. Namely, the motion control would be affected by the noise effect. The SVM and
LS-SVM method for function estimation are used for reducing of the noise effect from the measured information. The
parameter in the proposed controllers can be estimated by using SVM method and LS-SVM method. With the estimated
parameter, the noise effect during the navigation of the TMWR is reduced. As a result, the motion of the mobile robot
can be controlled accurately and smoothly. The proposed control schemes are evaluated by demonstrating numerical

simulation results.
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AL T, BEluRy hoFbe s —ra il ) A X0EBEEZT5HEREL, BHESRE
WA D ARMEEEN D DBRE FIZBWVWT, SVM & LS-SVM I L 2 Hl FEZH LSBERELTWVD
Tbb, 74— KXy JHEERT Yy VIEICLHEEYRGEEE VD FEEH W,
SVM(Support Vector Machine) & LS-SVM(Least Squares Support Vector Machine) D [Al)f F1£ T 5 B
FoHEE (function estimation)liZ K » CTELHIFRZ £ 7213 ) 4 AORE LKW L, BEinh v 2 EE
WRNGFET 2REF CAEMBEICHESEIEOOHBETELZREL VD, i, KFov
Y EE AW REFE CIXEERNBIER ), BEMNOIIRNE2Z T 5. ZOB, #HiRmE
Y BAEALE & B REED/ BEMEOZENZENICXH LT, 2HEEORT VY VEHBET S
0, EEMEBEREBE LGS, EEASRREL, BIEMBEICRELARV. 2 CEE A& ER
THHIEE LT, BNRBRE CIIERR»L —EOHEKEZHBEL, TOEBICBNCI VYT 7
B¥kz —EOAREFOFHOBK CTRATLIZ L TERAEZHET DI FEEZRDTVWD. 72,
BRI W CTIEART vy VT, 5l ERDIET TR, FRNEFZICEAL, E¥
REFRTHZLEEZERZRL TS, EHIC, rARYy FOMBEBFRICIEZIIATO ) A X2 EI2LD
HWEBRENGENDIEAEZELZ LTS, T7hbb, KRR T, SVM & LS-SVM (2 X - C il
FONT A= (mRy FOMELAE) ZHEL, BHRRES ) A AORELZEBL TV 5.
F7o, HHEHZEDO T A—H1F, SUM & LS-SVM ODHEEET MIZL > THEZ TS, ZhiZE-
T, AL—X BB ARy hOBIE NG ATRE L oo 7. £/, FEB X OEAERSE T T LS-SVM
WX H2BErRy hOEBEEE SVM ICX D FEE AL, B Ial—raitioT
BBEOFHEEZRL TS, Ko T, KimiE, HEBEG LoF-r2mAs 52, ablg, %
AEOHEDELRLTEY, FINNERIIHWD TE, AFZRITE L G2 oFAic+oMd
LHEROLND.





