Proceedings of KFIS 2001 Fall Conference, 2001. 12. 1
Soft ComputingS 0|2¢t X|S58
AIS H=5 AlAH o

On Developing Intelligent Automatic Transmission System
Using Soft Computing

= * =Y =k

AAF, AFE R
oo
%%

AR E A5

Wetm AR B

Seong Joo Kim", Chang Hun Kim", Seong Hyun Kim"
Jung Heun Yon®, Hong Tae Jeon
*School of Electrical and Electronics Eng., Chung-Ang Univ.
“Dept. of Electronics, Tongwon College.
(ksil212@ms.cau.ac.kr)

ABSTRACT

This paper partially presents a Hierachical neural network architecture for providing
the intelligent control of complex Automatic Transmission(A/T) system which is
usually nonlinear and hard to model mathematically. It consists of the module to
apply or release an engine brake at the slope and that to judge the intention of the
driver. The HNN architecture simplifies the structure of the overall system and is

efficient for the learning time.

This paper describes how the sub-neural networks of each module have been
constructed and will compare the result of the intelligent A/T control to that of the

conventional shift pattern.

Keywords

fuzzy control, neural network, hierachical neural network, back

propagation learning, automatic transmission control

.M B

AERE7E Z1ATHYA Aad EA wg
g dAE AZE ded o AFoz ¢
A|ZESG T AZEJ dr) o3 AlZE
HElE AFHEME(standard shift map)eti
3o 2AA 2285 X&FAH A% we #
4ol AAAY. AT, =2FAH Wse =
A A W3, gdd AR A ua
EE F3y AFEL 1nE HKogtn:s
F i, HIZde 7I&Y AsEsAelyd o
AE Bostd EFHQ 7S Adsin 2F
A FPFRS dddte HHF FYPL AT
g T e Ny dHSAxgo]l MR 9l
o dA " AT HEAA"S Eadl

N&dE BYsAY FEHoz Rdsbr o
A Eorll 48 AMEHI e AT
FAAM A =gAerigel AEHI Ut
(2l z3u, 2 53 4Fo dgd AL
AU HA Aol FHH 2% d5E AAI
717} A @tk mEtA o) YHoz AL
2] 4o 9§ Aol = A7t Ut

HE 2 A Adsd, gad AN #H
ot T¥E e VPB4 ExE vjA Y
A &"9 Aojol Agtatt. EF ShFo] ALLE
7 e Yo daAME HFE 2JS U=
g S e, AW gIFd 4 AgH
E24gd e AAE w45e A8 neEo
oF & Zzo] Wi EIXF AFHKA o A
AR A B wd £ FHE " A
4 2E F7F R SF ADECAA HEEH

- 133 -



Proceedings of KFIS 2001 Fall Conference, 2001. 12. 1

o},

2 =& AADY EA
o AE %A o]
SA0i7k 7hs
Neural Network; HNN) +%

n. 2=

o] &AM 7]|E
st A7y W
173 % (Hierachical
A 3o},

>

2.1 A7 g (Neural Network) °o]&¢] 7|&

d

e ¥ FxE 2d@ Aoz FPLS U
FHER olFoA U, 4 FHE Alole

Ad ZAx =& 71X d8) 45 2 H
Ren T2 HH, 53, dZ(single layer)
E+ o3 (multiplayer)2. &8 EFHT. &L
A AAGeR x= Aoy} EF dAH

AE FERoJFG(aFE 1)

Input layer Hidden jayer Qutput layer

J9 1. 93 A%3% =4

22 2.2 9 A (Error Back-Propagation) &%
g &

gAD & Wible Y day olgHE
AEREoz YT 98 x(k)o wsiy &
A dAZE 9% AAL 28 0, (k)

ndy g 29 0,(k)2 ZAdZE @
o} o]RL o e, (k) ARG B gA
gso] dAZAE wE o2 71277 AL
3 A7 e FAuErt 2AEHaE 2).

0, (k)
Desired nonlinear
l function
x(k) /
Neural Network ~

0, (k)

Learning

algorithm

4" 2. 9349 3 2Y

e, (k)

23 HNN +&x

ARFE Aol 4% 59 wEol 2dY, A
o 3 e Be EoplA BWHINA AHes
A ol 2& wAe BT

() B3¢ N2de 2dds] dads A
A% F27h Aol gtk 1wF T ARWE
sested e A ANFE Waw vo.

@ MEA de AN WA AAFE OGA
JEoES @t
HNN P& 238 A298 g A9 B¢

REoz UEoEM AN Aid FEE ge
JA7 3 AYES FIAAY. 424 4FY
e Z AFAA 54 453 dolgel 2 3
%ol o] FoJWTh Wk Hgsor & HolH}
nhbEche 74 REe 4ZWE Sgatd "k

Sub-NN k-1

2% 3. Hierachical Neural Network
architecture

o
e
bl DA((‘ (Meduie )
Pt 2aan |::

LLA-L
(Medute 1)
eaxn
1Y

19 4 AP A/T A" EEx

25 13 BEE§ 28 A79A Al¢td HNN
TZ2 PAH ot BE 1& AR A
€ ZAA™Y, o] REL AR 22E 2%
defol aEe JM&HE ;este Begr).
2tZe tEREE A9 AF Ea o 7S
EFd o8 AAEY EE 2= =2A43o] A
ARIA FEEZ AHAXE A3l dAB g
]2 HE&ARE AAUY Yoz ALHE
THAYEE AAGRE AA3ed FLE W
Foltt. dXgt FAE Qe AeedE 37
22F ZFAE 39 7t&Ese AS dAAEHo)
g Ae AL HI3A g} gapr] 22E
ZZ% agsol It 2E 13 BE 2= 49
Nel MB APz FASY a4 NA
B EXY ARE AYY + UEE 1 Y

- 134 -



lo g
2 ke, ©

2
o

[s)

T

EI-U.B‘..
=, gt oft
I

e

Mo o 2L B rfr £Lod e
o nk
B

o, M

oo

,
o
ok
£

.% -{N'

¥2

a?.‘a
N
)
X
o %
Hl o
J}ﬂl
i

e ny aara'
sumasa [ 2T

MEED
L=

da3 dFHdolE g 20
af‘"°]‘3°ﬂ 23] off-lineS.& H
x:éa} u]-/uoi g},;\ol _7_-,_%

S g F Yt =

w}—s— @) Bﬂ*mﬂ

rr mlm
o
_ﬁ‘i
o ¢
_8.
l
AR
m 4
‘E«,
o

Proceedings of KFIS 2001 Fall Conference, 2001. 12. 1

-2
ARy
2013
[RINAET

rlr afo o
o
Z

&9
W& HE S

A7)

T

b

o DRy | ¥3

7S oA &
?%ﬂﬁq.%ﬂﬁgz AFee]
zﬂ*wﬂﬂﬂi

o
52 FARD stk

5
deje FHFA AF )
F =g 4ysd
e 4ge e W
lom ® EEANE 1% 9AE
FEY F ST M 9K A5 nEe
A9 4ee

=

el

q

D

3

B w3

ol

fi
r_E, ox.
Y °n¢
o
_8,
L

(1 &

Im 8
2
Ofﬁ
X
Y
u
.kﬁ.
o "
_gi

lo

ohel 3}

A

Iz

el ol

ﬂﬁﬂ@ dWBHo| A7 FAFEE
o] F37] HF RECIth HA FA4
=€ 19 6% 2.

&
TM &3 Fgce Ca
FHNE | SB2H
ASE MIl-A
EEVE!
—» D,
N sigaan | 4o
s ACC, £23y
| » 85 BYCE L]
Azg LB awa
gan L .p
PP - eaxn |4, | guanpa il
= throttle X
228 1o zzss || T@a
Timer MIi-C MiLE ucc,,,
e 1l © [«]
a9 6 =257Y 4 #2442 &4 oA
B
\_Zé —€—§1'E

9 AY F A4S Auss A4 A%
A A% A} AAE A4 W 3
St 225 24% o|F JIEE U &% 52
a2 stel A AR £Ax exol s
44F BL T F UAET ApHol A, o
9, g 5o EEolA oUd gy £HA
FHiES AT A4 79 Fd ASH
AAZE olg3tel S5d AFFE o 79
=2 4ug BHUch

FPA AR wrGol dF

33 AA £ 8
UEr BA BE

_IHI >

DACC

DM

A28
221013
IoRy [

]

[l g

RE 1, BE 204 &d A
’?}EHE 37-3’]3]'04 H& =X haliA FHAe

E5E A4 AE BAL stuA ’éﬁ]a
33015} 2 252 A AHgs EX3in
sl 4?401] axA g3 A7E Zge -4“]
£ Ad ANZEY A ojfF9 A
AEE FgF3td olF #AH 2 ANzZEeEY 2F
of vtedsluxl HAY REo|r}
HEEE 523 d0W, g8 e 13
0=sy—s; ° &3t vM ZAHZ}E &
olF FHF AZEY ZAHA) Wy

BY 2o

Mo

L

Soap® p
> oy z Fl:
A r‘[‘ &

a o ox
o P2
2 > ,
W&mg a
T
oy T
fo N " N
- ot I

|6 2L 1o ot

im i oY,

m‘i il o fjo
BN i o R

e rlr

Ht to 9k co
oI

L5
oo
oo (= &
*
m
rlo

¥
>
o
fu
F
rﬁt
o
o 1|r
N D
, ol

off o

ok BN X foi [0 X X O
e
de

£ AT F AESE Z:’“Q ;JD}
Mp=(DACC+ 3+ D/)DM+ D/(l_ DM)

Q71 S=s,—s013, Dis HEE FIYA
A= & AMEE mEsn Dy W =t
A A &R, Dye AAARE
AAsle HA<olth 9o 2o 293 A=ZE
olF Al HAEF o] AAAL
A|ZEW o]F2 1Y 83 7t}

- 135 -



Proceedings of KFIS 2001 Fall Conference, 2001. 12. 1

THo(%) . Standard  Dynamic Standard
O(A/“ ) Map(2-3) M:ap Map(3-4)
I.-
!
Vs(Km/h)

SHIFT MAP
a9 8 4 AZEY oFE
V. Ageold A%
b T As: FUW BAoIN &Y 2z

€ A= dfAM AFEEHEe 95 2FR
WETE RAFD T

1} 00 10000 15000 20000 25900
lteration

a9 9 WEUUIEY A5UE

Al2d)

3 9 71€9 nAHY AFTHEHAE 9
3 AAd" ¥HE&d Wglold, OgdA HAR
AAGD, 2430 A7 e A $d 71&E9
AFEE Al2de] ¥&Ye 49 & 39S
FA g, o]RAL AFHENEI 2253 2
ol fArt WMol AAHI] w&o AL
7} JE A$o AR BHEHolAr ALEA &
cUd SHRE AFY £ E B45A79)7] 9
& &e Byola =3L &4 )

w

w3
@
o2

0 10000 20000

fteration

29 10 35 HA T AsHS

Azd)

AFHE Al2"o o3
ZAE ¥49E RAEY E2 3ol AAL
AE AF 7189 zAFHE A2doA wsg
o] 42 3deE 3¢l Fgele 2dez A
FEHolar}t AHLd AL & F Atk HEol
2 ol < BFolzY s AFHE
HgozH SAAA <A $HE AFI

¥ 108 A%

dAHHe|Art HEdH FEE AMRE AHA
b JE FBAAM AR 228 z23E A
A FeEde AL HAE AFY &=
g €°lde 9A7 Aga v F Yot o]
[e)
.

O

9
W QG AF] Y AFVSAEE o EF
o2 olZNZYoEH WE MY WEF =&
19 WEg BV JIEY ABEIIE &
So] UHIAWUN L2E zAWo] oW WE
©o] Z7hsreh

m. 2 2

Az Y =24 7
HEdS AAs7] A
eural Network 7%Z& &% A
& Al2"gg AR
Aoz AA7 YA &4
A ot o8 7R
ZTgHoz HAosjor g} B
P FERE o3 dd A¥ES
2 FAS HAHA AlxH
g3t SgAlztel ol B g
BT AFHEATY AZEY
2 WIA7lE ASd 93 2E
2 ¥E gus dA3g.

D
o

e

b

O

E‘._( 'S

O Jo 2

2oy

g
2 Ho
i)

off I = rfe
[o]

o % oftt

" g

o i, it oft
2, ot oX

!
rok tifo

lo
el
i

= o iy 34

=2 rot
= x

o N T Mo mL
]

re
S

%

S

o to ox 1 2 rif 3L

L
o
ol
2

AR HMUYRSAY s X

iv. &4

[ C. C. Lee, "Fuzzy logic in control
systems: Fuzzy logic controller-Part I,
IL" IEEE Trans. Syst Man Cybern., vol.
20, no. 2, pp. 408-435, Mar./Apr. 1990.

[2] L Sakai, S. Sakaguchi, T. Haga, ”Shift
Scheduling Method of Automatic
Transmission Vehicles with Application
of Fuzzy Logic,” 23rd FISITA Congress.
vol. 1, pp. 304-347, 1990.

{3] Kumpati S. Narendra. K. Parthasarathy,
Identification and Control of Dynamic
Systems Using Neural Networks,” IEEE
Trans. Neural Networks. pp. 4-27. vol. 1,
no. 1, Mar 1990.

(4] T. Poggio and F. Girosi, "Networks for
approximation and learning,” Proc. IEEE,
vol. 78, no. 9, pp. 1481-1497, Sept. 1990.

[5] R. K. Elsley, "A learning architecture for
control based on Back-Propagation neural

network,” Proc. of the IEEE Conf on
Neural Networks, vol. 2, pp. 587-594.
1988.

- 136 -



