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Autonomous Parking of a Model Car with Trajectory Tracking Motion Control using ANFIS
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In this study an ANFIS-based trajectory tracking motion control algorithm is proposed for
autonomous garage and parallel parking of a mode! car. The ANFIS controller is trained off-line
using data set which obtained by Mandani fuzzy inference system and thereby the processing
time decreases almost in half. The controller with a steering delay compensator is tuned through
simulations performed under MATLAB/Simulink environment. Experiments are carried out with
the model car for garage and parallel parking. The experimental results show that the trajectory
tracking performance is satisfactory under various initial and road conditions
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Table 2 Comparison of tracking errors of the model car
between with compensator and w/o compensator

Compen- | Max. overshoot Final error
sator |V, (m) Qe (deg) | Ve (m) He (deg)
Garage | With | 0008 | 228 | 005 | -0.08
parking | w0 | 0019 | 373 | 0009 | -1.77
parallel | With | 0008 | 258 | -0.005 | -170
parking | w0 | 0013 | 321 | 0.004 | 235
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Fig. 20 Video frames showing garage parking of the
model car on the bumpy road (t: sec)

2 ZAaAA F7) gEol AAZE Aojd F o 3
@i, dA Aol HE= Jtedd o=

o vhEE| 4%}&1 LA 2PAAE B
SEER 27 AREF A F
o 47 aRAYE FAY + AT

3) AlE#H el éﬁrt N3 Ae APHo=
Zpol7t A"t AAHoRE wwA XY
AAFAuce JPFAN F o 2 9
ahgie,

A
R
-

H BFR 27192 o 4Ee SR 2
% mUAge W U 1EdsE 23
stol A@ Aoi7l7k 27195 Aol WE @
A BAE 5o

5) FARRAC] Qe WES A ol5AY
b oEolLba, EEYol Bt JFARE Hol
HAW BEAFS wuH FPHoR P2E F
Fohel Wxol e BHFAH EATE Il

£ d7e neddgdn SEA7 3o
FERew BA 7@l A e E¥UG
&ugsl

1. Kanayama, Y. and Kumura, Y., “A Stable Tracking
Control Method for a Non-Holonomic Mobile
Robot,” IEEE/RSJ Int. Workshop on Intelligent
Robots and Systems, No. 91TH0375-6, pp. 1236-
1241, 1991.

2. Bae, K. Y,
Approach to the Driving Control of a Mobile Robot,”
J. of the KSPE, Vol. 23, No. 12, pp. 46-55, 2006.

Lambert, A.

Parking Carrier for

“A  Self-Organizing Fuzzy Control

3. Seignez, E., and Maurin, T,
“Autonomous
Vehicle,” IEEE Intelligent Vehicle Symposium
Conference, pp. 411-416, 2005.

4. Lee, K., Chung, W. and Chang, H. W.; “Improvement
of Odometry Accuracy and Parking Control for a Car-
Like Mobile Robot,” The Journal of Korea Robotics
Society, Vol. 3, No. 1, pp. 16-22, 2008.

S. Kim, S. K., Chang, H. W., Kim, C. H. and Chung, W.,
“Path tracking Motion Control using Fuzzy Inference
for a Parking-Assist System,” Proc. KSAE Autumn
Conference, No. 4, pp. 1876-1881, 2007.

6. Cai, L., Rad, A. B. and Chan, W. L., “A Robust Fuzzy
PD Controller for Automatic Steering Control of Yaw
Dynamics for 4WD Vehicle,” TEEE Intelligent
Vehicles Symposium, pp. 425-430, 2004.

R., “ANFIS:Adaptive-Network-

Based Fuzzy Inference System,” IEEE Transactions

Intelligent

7. Shing, J. and Jang,

on Systems, Man, and Cybernetics, Vol. 23, No. 3, pp.
665-685, 1993.

8. Prabu, D., Kumar, S. and Prasad, R., “Dynamic
Control of Three-Link SCARA Manipulator using
Adaptive Neuro Fuzzy Inference System,” IEEE
International Conference on Networking, Sensing and
Control, pp. 1609-1614, 2008.

9. Srinivasan, A. and Nigam M. J.,, “Adaptive Neuro-
Fuzzy Inference System based control of six DOF
robot manipulator,” Journal of Engineering Science
and Technology Review 1, pp. 106-111, 2008.



