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Abstract

The major interest of general mobile robot is making a route and following a maked route. But, In the case of robot
that is in need of movement of partial high speed, the condition of dynamic limitation is exist, and in these conditions,
it demands controlling against movements we want. In this paper, in respect of the following a route at the situation
that don't have the environmental map, that is, unknown environments, to prevent the slide of moving robot or the
overturn that can happen for it moves fast, we organize the dynamic condition of limitation using the fuzzy logic, and
we obtain more safe and fast route tracing ability by changing the standard velocity.

Especially, by modeling the line tracing mobile robot, we design the tracing controller against a realtime changing
target, and using the fuzzy optimized velocity limitation controller, we confirm that our robot shows its stable tracing
ability by limiting its velocity intelligently against the continuously changing line.
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Fig. 1. Base struct of fuzzy controlier.

Nontuzzy

Output&State

2.2l £F ols =& 27

a3 2. A& ol 2R MECHAPIA M-(4
Fig. 2. Intelligent Mobile Robot MECHAPIA M-04

908

oY 28 AA AE olF 28 MECHAPIA M-04 °]
£ le 289 2H 7 uAE TEY Rz uHe
= BA 9% ol faldh 2R Ad $AUL Fota)
8} RF 54 541 £ 44 RS-232C A5 542 53}
QA4 gel Wsts & vAe ST WHE dolHz e
& JES FAsEH, Bl $ES 9 AN 44 52
7 AR AN REG gtk 2R Fa W Aoje T A
269 REe) % Aolg ol olFolTh T mAe &
a2 Q3] 2Re] 34 Tgo] AAHe] Y Aol7} b5
A oleld WEe AFHY T upA olF 29 33
Ao} whgelct.

a9 32 M-049) Bl $F ARAoIAE 9E 7179
FelugBe FAGACH F 1& 2 nejued ga A9
2 e

E 1. ol% X9 717§ vl
Table 1. Kinematics parameters for modeling.

FF S22 AN 99 o4
ofF =& 7 o9&
ol 239 A oA
T uE Alelo] A2
AR AR5 A

a.-a,g.eg

38 3 o)% 22 7178 2ddY
Fig. 3. Kinematics modelling of Mobile Robot

2R FANA ) dGEet e E thest o] Ttk

Vet V,

2 W
_ VeV,
w= T



HXIE o]

gL g =k
ol Zgr1WL AT Fe

ool tigt F&E &<l
18ttt

SHIEE

A&

3. HX| 2lel F=F H o7

1 228 el B4 e9) deoll oH3h 219 49 22
WAl & pAsta ¥ 2 3K fuzzification) S Al Zlth o)
{ | 818l A AlMe) #ke ADCE “EOH Ao ek

& 22 grow WEshz el Qe B =EdAMe
A AREeE 7hHEA] Ro] gl WAM(Weight
Average Method) [22]% AQHsHT)
Z
e=—1= ( , e=0) (2)
= UI

e: 7z 24

w o AlA 7HEA]

v Aate 5 Ak

n: He)M 4lxe] 4

WAME AFSgro A A& 4 iz AL E8H9) g
S "“"ﬂ B Faldke] x4 =glFH]] A=z
Mapping 3 4= duliz dolth o= 719 €Rl % ol%
0] OP- A\IPL’r Threshold A& &3 HlnL7] HH o]
‘l]'f' Mol 4lA o] gdelom ALEs £ A g ¥
7} oS- Bow AlAe) FE|H Ao g FA7 U7

P )

gite] FAR FF Yes TAsKe Be FAH
ATHE Thresholddt Abels) H42) 44 24e) o
S whg 7] wEe) vl olgrelut 9 e
Agsl wel etk WAMS®] 49 ADCi ol §ah=
WAelish Fata EE o §ak] ikl olel s EAlY
G A1 S Qe The ol el AHSE 8bit MCU
o4 Aajerst Fo] 71%2) ON-OFF W) sl w9

-

_‘3’.0
o

1:0
o [
A ot N &

ori

@] wie] 3% e Ale] Ak A7 HFo] tha BAIZH
Sz iold

FE Ao19 A8 WA s 1 45 el

g #?}»"— £ 29} 31k el PD Alei)el %3ex 549 A

93 228 ol A9 D Aol 4 3] o mht g9

sles itae A

Ve=sV—K,+e—K,* e (3)

Vi=V+K,-etK,+ e

o] M9l ‘err’, ‘derr’ S1E]al ‘out’ 9] e 7zt
{NB, NM, 70O, PM, PB}, {DNB, DNM, DZ0O, DPM, DPB},
{\IJ N4, N2, N1, Z, PlL, P2, P3, P4, P53} o]t} 91¥ ¥}

F vige) Wulyl @3 T19l 4, 5 crela 63 R

23t X8 ols 2R olE

A A

Inpt variable "AngleBrrort

T2 4. WAM - err ol tist Wu]4d gk
Fig. 4. A membership function of WAM - err

N

InpLt variable "detasngieError”
a8 5 WAM - derr o w3t W4l 3=
Fig. 5. A membership function of WAM - derr

Hid N4 N3 M2 N1 z P1 P2 P3 P4 PE

input variable “input1"
3% 6. ¥ digh HWH 4§
Fig. 6. A membership function of Output

#Hx F£ #4& Max-Min¥ } sg.on H ¥ 3}
(Defuzzification) #4-2 A ZFAH(Center of Mass)s
AMgstith &% A gt 71 BEH £5 A2l Kf o]
o £& g KiE ol &3 & v ”H«] Zz[4]= HA
A & A Aloj7]e] YEH o ApgHT)

Ve=V~-K, e
Vf= V+K; ‘e @

A FFAH FEE A= I AE 2 277t
7% gk 53] 3 F Rl A o)l FFE uf o)
= 4 9 dEE dEew —rOM 7) Wl Ao A

& FFeA RsA Aok webd 1 Aol >

2 A ole] g sl F7HHRL ol TheRA
Aot B Ao M= PD Alef7ivt
Aol Q1F Bk aavt ¥

ofy

909



HX ¥ XsAlAHEE =&X 2004, Vol. 14, No. 7

% 2. 97 Bl £3 Aolr] HH) 73
Table 2. Fuzzy rule of fuzzy line following controller
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Fig. 7. Control Surface of fuzzy line following controller
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Fig. 13. Performance of tracing using good fuzzy
controller
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