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Development of Automatic Cruise Control System of Mobile Robot

Using Fuzzy-Neural Control Technique
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Abstract
This paper presents a new approach to the design
of cruise control system of a mobile robot with
two drive wheel. The proposed control scheme uses
a Gaussian function as a unit function in the
and back propagation
train  the network
controller in the framework of the specialized

fuzzy-neural  network,

algorithm to fuzzy-neural
learning architecture. It is proposed a learning
controller consisting of two neural network-fuzzy
based on independent reasoning and a connection
net with fixed weights to simply the neural
networks-fuzzy. The performance of the proposed
controller is shown by performing the computer
simulation for trajectory tracking of the speed and
robot

azimuth of a mobile driven by two

independent wheels.
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Fig.l Neural network for generating a membership

function.
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Fig4 The global structure of neural-fuzzy controller.
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Fig.5 The structure of a mobile robot.

133

32 4 3

0] ¥ ZHES AFAYE NFAo7|Hd] ¢
8 FAFH AEHolAE T3 FPsHUt F
A4dgL 1A & ¢ Henge ERLY S
I FEdA ol5E ZREQ &% o ug
Ao gt A% AFEE FE}JRL 2 AHE
23 AXYT vnsddd. 99 ol% ZEE B
o] AEdolA 2AL FHE 37 1ms]E 7MA
42} Runge- Kutta q-& ol&&9n, 49 7|
5ms]2 Aoz 7R £F, JESHE V,
300[mn/s] 24 Fol A, HHi¥se 2I1g&
x= [000]TEH FojAct ZEHE9 E3IFQ
e HES SAFA gAA F& e F
A% AeoA Table 2.914 B AAH T4
Aol gl ZZ W HEd 49719
Aol g AMEHY. & o] HAA AFFELS
Zte] #A-AZAge dig 7] 4@ FAE
2,24 HL&53 149 gEE F SAG Q.
=9-6 -3 0 3,6 9 °lx, Ui 0,8 BAFH
L FERY 9 99 EE HEES £
E2ujstr] st 2F A A (unity)) A olt) o]
T 2HREY B FHevEHEY AIYS &
3} v My = 10kg m2], m = 200kg], L =
0.3[m), f, = 5, M, = 0.005[kg m2], . = 0.05
[kg/sl, R = 0l[m]. Q9 #d FgARsLd

Table 1914 E=E3=c. Al E#Ho|H APFE,
Table 2.9 UeERd 27|gtEe 939 2,5 AU
o} oj2HE, AW AEHoH HAdPF wF
238 AojFdAEL AL F Utk AEHJA
Ay lelx AEHe|RA nH g el e
Ba49 ugs Foj3 0]y ZHES EE
Aol B BARAE L FAyuAHd ojg
dHetulg e FAANIE $Hez nEEAd

[]
w
L
i

Table 1. The learning results of £, for reference trajectory.

2715 47pey
E2( V) 300 300 300.18 | 300.11
Qﬂ
w9 6) 257.8 2578 255 2579




Table 2. The 49 control rules for 7 lables.

b 8
L NB | NM|{ NS | z0| PS | PM | PB
NB | -9 -9 -6 -9 | -6 w6_+ -6
NM| -9 -6 -3 6| 6| -6 -3
NS | -6 -3 -3 -3 0 3 6
zo | -9 -6 |.-3 0 3 6 9
PS | -6 -3 0 3 3 3 6
PM | 3 6 6 6 3 6 9
PB 6 6 6 9 6 9 9
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Fig. 9 Control performance of the NF controller for the
variation of the azimuth trajectory with parameter
uncertainties (10%). )
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