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ABSTRACT
This article discusses the algorithm of autonomous steering with path-tracking system of tractor.
And therefore, the characteristics of steering is analyzed in order to design dynamic equation. Regarding
tractor’s path tracking control, there are various significant factors related such as the creation process of
parth trajectory which is similar to variety forms of road for tractor to reach the regulated path. Another

factor for effective autonomous steering is controlling system which is similar to tractor driver. One of the
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system applied for steering control is Fuzzy Logic System. Advantage characteristics of the system is its
logical reasoning which is consistent with human’s logical decision. The system possesses an ability to
understand a circumstance by if-then translation and to decide among ambiguous situation which is not
only yes or no consideration. However, learning process of Fuzzy Logic System cannot modify the
structure of rules and variables by itself. Therefore, another controlling system called Neural Network is

applied. Neural Network possesses an ability to learn by pattern recognition and by inductive thinking in

the same way as human does.

Fuzzy Logic System and Neural Network are fused to be Neuro-Fuzzy

System which is applied for a better effective autonomous steering of tractor studied.

Keyword: Fuzzy logic, Neural network, Path tracking, Dynamic equation, Tractor
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= U g
MITIUTIIUTY [21-22]
25N138319FNN1TVaIT Lo (Vehicle
Modeling)
NISHTIRNNITNVIAHAAIFATVDIT bD
% (Vehicle Model) Lﬂuﬂﬁﬂszqﬂm"ﬁgmma
At EAT MNIEIULLUINRDIVEIFIBAI Y N
o @ A o 'Y o A kg o
fanneasvildsnlnduiedenuazidonldatng
= Y A o o ¢ o '
WK TIGoINANNFUNBTVIAILLTA9 9 LT
p3daznay 1Tu szaznine X 817 vIgUNe YU
YPIRNOUIAULAYY TEULTULAROUYBITA LD
(TULAROUANTN-WAT) [23]
lasaasiinnwine g ananafiesasn
\Wo9nihida (Unicycle) diaguuine XYZ

(Coordinate) auaasluzuf 7
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1Y
A o

311 7 unicycle Nidsaguniing XYZ

dl o v A 3 a v
NNUN 7 dwualdy, Aeanusudaudu
waz v, deanuindiyn lasimuadianiaad

(vector) Iagluzddauisnaansnasunalaain

aun131l 8
cosé 0
4=|sind |v,+|0|v, (8)
0 1

ANFUNIN 8 158N beTnTuaNnITALALY
- v 4 o . .
fndvaInaTNRLIND (Kinematic of Unicycle) LLae
WanadlwWTINNIFaanaz e ALMNANRTDITD

Tansan a9 LLa@alugﬂﬁ 8

X 3

Y

' A

sun 8 gﬂé’muumaain"l,nﬁm”oawuwﬁ’@ XYZ

U

N3UN 8 aasiinmniilosniafani uaz
WWervzifian1sidfsuudasvesszaznng(Distance)
X 4 .
WAzNLALT (Heading) TImaNIamnuagun1Ins
WARaUNVRINTA LD [24-25] TAAIRNNIN 9 A9dh
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X cos @ 0
Y _ sin @ v+ 0 (9)
| |tang |’ |0
P 0 1

naunsh 9w Wuduwadinduassala
(Vehicle Modeling) 1aalaadn U s N WIHEIZHR314
yuda (Yaw) fuaseann wluasseeneisnle
wRouidafiouiuRne XYZ Seeaun1saiu
anduassnlnil [26-29] azdstoiwnlugluuy
Fyyradounay Lﬁiaﬁwﬁayjamaw‘hwuwaz
sw:madﬂﬂlummaa‘s:uumuqmﬁaﬁﬂmi
ﬂ%’uaammaaﬁalﬁayj’[uﬁﬂmuﬁéfmms

2.6 lEWNIMTLARaUT (Trajectory)

nsnazvilsalasuduisuazauadle
L UNNINTLA AT B INN T 2 doIE L E AT

A A e & o A
‘Y]L"ﬁa&l@laﬂ’)U?ﬂNW%‘IJ%SJ']@]GLLﬁ@IGl%EU‘Y\ 9

Py

v

/

U 9 g‘ﬂmimﬁ'auﬁﬂmﬁumﬂuﬁﬁﬂ XYZ

gﬂﬁ 9 ﬁagﬂmsmﬁiauﬁﬂmﬁumﬂu
fifa xvz lasdmarimualisalnisuduisfiya p
LLa:%qméaﬁqﬂ pfimﬁaumwauﬁumafu
Uyznaua188uN1THRan (Part Parameter) A9LEA

TugunIn 10

ps = pi+s(pf_pi) (10)

ANFUNIIN 10 A1 S wutduaaNaInad

funbanusznfiala Satuaadluaunsi 11
s=2 (11)
L
IINFUNIIA 11 ohnifiasoiy
snumensindouilulunituresaa o(t) @
LLamlugﬂﬁ 10
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50 | 2o |
i ' T
! I
st)| N\ Vinax
: AN |
)]

T

Pl

U 10 EﬂﬂﬂiLﬂﬁauﬁlquWG%'ummnm

n3UR 10 imwnsaRasanldauns
ldaudaulvvasim duaaslugln 11

IR CA teloT,]
\"
R te[T, T-T]
28,
2
_amaX(t _T% +VmaxT _Vma% t E[T _Ts!T]
a’nax

gﬂﬁ 11 gﬂawmﬁnmmzmimﬁauﬁ
Tugraan (t)

A ' & A A
INNNNANINIBULTUNITLARO N WU LY
LEUA waztadaanisbiIndaduldulasazdas
iNsUszNmeN (Interpolate) lHUATINLTONAONY

A ° v a % v & o {
FaazrinlwmiAaidudulasuun mLLamlugﬂﬁ 12

U7 12 EﬂL&%I@Toﬁl,ﬁﬂmﬂmn%amiahmﬁuma

n3Uf 12 fuuabranuisluldsves
TnaInlaudgunIsnan Iz dulas asaums
12
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2

p(t) = A+v,K gt + %At(VZKbc —Vikyg) (12)

NNFUNITN 12 61 K 5 waz K e tmdn
& A : = o
LIALA8T WAL At ABNAAIIZBILINITILEAIAT

FUMNTN 13-15

B-A
R "
C-B
RECT e
At = 2a1 (15)
Vl

gun37 13-15 1uginlsznovasaunms
wuldsnan uazidathaumsidwminisiadaniing
BUULRWATILAzLER AU dany nazlalduwn1aniy
inaanivessnlaluszuuAne Xyz Adasnns
[317,[33]

3. &g
nMIawAIIpNHwNIn lENnITILIn
nInauwsabasysnanlvidusalaoalud@uuyly
£ qznq// 6 a d' o v
aundulann ssddsrnaunaniazyinlwyszay
NAFILSIAD NIFFIIEWNINIARaRALANUI b
FuUTouRNTauNIIRIIDURFRIUID LD Launnsg
FIWRNAIINIAHAAIRATVRIAITALD WATIZUL
A o o A A o \
awquintndswinniadenaudy uazidudiu
dragnaziildnisfaaiuiduaessalad
A A Aa & ° o
UseANTAINADITU mmuszuumuqmnvln
wudwmsmuquLLumzuuagmuﬁﬂiweﬁLﬂu
ad Aa A a o &
AWmanddszaniaw uszasinuadssaidueans
298u1NN3135N1199% 9 LHB9NATTUUEINITD

A v > A a ed a & v Y o
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4. naanssudsznd
VOVOUA A1A3T13AINIINLATRING
VRIINDIADATUHATUNIILIW WazA1AI TN

SAINTINLATAING NRINLIALINA Iulad NTNINE
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