Japan Society for Sinulation Technol ogy

G X Laﬁ 20-5

T7 4 ETFILEBHEOBEBKRT —Y452525FH7—%
HES I 2L —> 3 DEREREKB
F E £ K B H

Bk % h g il BT

ABSTRACT
gestion on road in a city area. The fuzzy model vehicle (FMV) is used for the MITRAM. We have tried to simulate the

We have proposed a microscopic road traffic simulator (MITRAM) for analyzing chronic traffic con-

actual accelerator and brake operations to follow a leading vehicle by using the FMV constructed by neural nctworks.
This FMV was trained with actual measurement data to reproduce the actual operations. The actual operations were
reproduced in most of the simulation results. However, the simulation results greatly different from the actual operations
also existed in some cases. It is thought that one certain operation was gained by experiencing many driving situations.
Therefore, it was thought that somc actual operation that we wanted to reproduce might not be reproduced by the FMV
trained with only measurement data obtained during the same actual operation that we wanted to reproduce. In this
paper, measurement data reference simulation was proposed as the technique of giving the training data which are not
only the measurement data to the FMV. Since the FMV runs referring to the measurement data even when the FMV
separates greatly with those in this simulation, ideal data which brings the FMV close to the measurement data can be
made. We investigated whether some actual operation would be reproduced by the FMV which was trained with both
data from the measurement data reference simulation and measurement data. It was found that the measurement data

reference simulation was effective method as the technique of making the training data for the FMV.
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Z D pattern 2 COPER LILED ) — =1 v 5 4
V= VERENIZRVCERSA B LR, BiIC a=
0.02, =0 & LicHpiL 4 B H CTEAETE OBEN T L
AETVETE T nio. Fho, T ORFOEEEREIIC
WTHTXTORKE 7. 72750, 2EMcEL k-
TWAHDTa, BOHLEHLEELELTED LS @
BB HE S T h T

FR13%E 6 A
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x 1 Bl & e 2 P s e ] B R

data 1 datas | datal6 | data43
usual result 10.7 2.51 3.47 3.18
K=0 6.29 2.04 2.89 2.92
K=0.05 0.51 1.76 2.12 2.86
patternl K=0.1 0.83 1.48 2.61 292
k=02 0.66 1.65 2.29 3.12
K=0.5 1.49 1.34 2.22 2.80
K=1 1.62 2.47 2.92 2.60
=0.02, f=0 0.38 76 2.27 2.60
a=0.02, 8=0.2 125 32 2.32 2.69
pattern2 =0.02, f=0.5 0.79 .29 2.28 2.55
=0.03, =0 0.78 .75 2.01 2.84
=0.03, 8=0.2 0.70 1.43 1.89 2.51
=0.03, f=0.5 1.31 1.41 2.02 221

3) pattern 1 & pattern 2 Y

ORI DL 7 — 2 LEREOEAEHET, £
NER S EEFEA T2 bRLBA -0 O
HRIORT. LT — 2 TLEDRFEROFPTCRELR
Do TEO L O T LT 5.

1 I hEHAT L pattern 1 & 2 DB H#G+ % -
FTRTOT — ZIZDOOTRL I~ Tuote., F12, 1),
DOFERN L &R K ATEE Lo iR
WEEA R S, ik K EERS &, EllT -
SHEIY 2L g VIZEWTTRTOR S TR U
HEDOBEANT LD CTEERT — 2 & L THEET
LECEERLI - L ST — 2 A BT L
FUHERY L CLROOFB LR U L 5 iy ay
BLTLE) OBBROENMEL T 5 &%
ZbhNb., TR LKxaEL+5L, AL
LTCEETT — 2 ST VBB - 127 — &40
Bz, WHALCAREBRRTH L 5o oEH#ERD
THEBRBOEA G LXK TS L, o Enllasg
ERR:An): S/ N QINOT/NEE SYIN s NS o

—F, I E1O0F -2 1 LT#EMTLTH
HEFD /== o b= g VEER LA LT
Wi =LA ETATD ) —< i L b— g v
OB THDHY, ZORUUILLRTLHIB LD
WCRERFI L~ L THEFEEOEE /N ISIT e o T
B EDb Y ZOFENEHTH D EHR SR

4.2 HREFEBTHEMT BEF

/=R AT TOEREROEIKE 127 —
g1 LCHEERT — 2 0OF#EEYITL, FMV O
HERET-7. 1, H12, 130D 0 11 BHER
W LORERT, /—<LEFALLFELLDOTHS.

1) pattern 3

K120 277 7% A5 LB BERE /XL
o T B Db, BIZ3EHOEBBER TEEA
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-
(=]

r—— Real data
| —a— Normal model

o @ =0.02, f=0(4E FHERL)

S 1]
(=]

=[] BEBfE(m)
B 885

0 i

! ! 1

0 10 20 30 40
FEE(sec)

R SEEEREEERE R & e o ol ORE RIS R

0.6
—a— y:0.02, 320 - 7=0_03, B:()
05 | —a— =0.02,3=0.2 .a. =0.03, 3=0.2
£y —— =0.02,3=0.5 o ,=0.03, §=0.5
Bo.4 2

P AR5 ()

12 data 1 O pattern 3 TOFEREFIC L EREROF
BOBLOKT

[ —&— y=0.02, n =0.2 --a- % :0.03, n =0.2

=
ot

| —— vy =0.02, n=0.5 .. ,=0.03, ,=0.5

°
-

.
o

BRARHO T4
w

i
=

<

2 3
B AAIE (D)

K13 data 1 D pattern 4 TOHREREIEIC L FEHRE D F
BOBELOKF

EOFRB DA EHRICOWTRL oo T\t Las
L, SEBUFEOHEFICBE L s k& Bz Abh
ey,

¥, BAD a=0.02, =05 DHEGHE T4+ HEHAH
DOERERTELLEL > T 5D E S I -

x2 RN ERAEREROFY

datal data 5 data36 | data4d3
usual resull 0.32 0.212 0.223 0.127
7=0.02, =0 0.032 0.108 0.12 0.105
7=0.02, 5=0.2 | 0.051 0.152 0.10: 0.101
pattern3 7=0.02, 5=0.5 0.04 0.117 0.115 0.098
¥=0.03, =0 0.029 0.12 0.123 0.097
7=0.03,5=0.2 | 0.031 0.138 0.133 0.102
¥=0.03, B=0.5 | 0.099 | 0.2 | 0.115 | 0.116
¥=0.02,7=0.2 | 0.034 | 0.091 | 0.135 | 0.095
pattern4 7=0.02, n=0.5 0.022 0.116 0.135 0.102
7=0.03, n=0.2 0.029 0.127 0.14 0.096
¥=0.03, n=0.5 0.029 0.146 0.132 0.093
80 i — Real data
70 —— Normal model
2 60 | - y=0.02, n=0.5(3MEIFFHERL)
= 50 [ o
i
) 40
Iz 30 |
# 20
10
0
-10
1.2
1t —a— Normal model
@agf - 7=0.02, n=0.5(3E FREAR)
206 |
o4 |
02 [ .
0
0 10 30 40

20
FEfH(sec)

14 EREEBOFEH Tl &g - feBF O RIIRE R

TeDhitbhhbichote. FLT, EDX5FEED
HEHENBETH DM ONT L bnbien -1,
2)  pattern 4

S 1 B E OB TRV RSB LR 0%
BIRET A Lo Uit~ LavL, K12 O
ERRIC 2B R TE L WBE Ro .

1, B=01CB L Tid pattern 3, 4 E BB L E U
BRAEEODTK 13 0 75 71t 88 Tu e,

3)  pattern 3 & pattern 4 O HEL
LRI S RIFEEREZT -5 bid
B2l 50 0K 2ICHET. EHIT—2TLD
FERE OB TR B 1D b D& EET LT 5.
¥ pattern 3 & 4 OB IS % WA 5 & pattern
L OHHARCGERABOR TV, 1, 241
T pattern 4 DF MR Tg»Tte. RIZH pattern T
BB L 5BCEFANL L THLED LS el ED
Se/N =IOV NES oY/ NV IS/ AR ot

¥/, 41 O 11 O L ERCE14113E 2 OEH

vialb—vgv BEEIE
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T L THLBEDEEDETORRFZRRTI| L~ ThH
LbLicLDTHL. Zhhbinbd Lo ckRy|L
~LTCEEREROECE L LS EVIRONA TS =
PR/LY SY/REY

5 & & ®

SEBE L HETIMVICER XY, v 2L —
Vg YR TSI E A, RRIIDEMERL ~ilk
WTHEEF Y EFLSERTE T Iem - o7 — 2wt
LTLBEL RO, CoEELL , —=LeF L
W LIS IIIERE IR TV 5H b b
DEN LA TR T, BEOHERLE »h EAET7 —
2 FERER T, T A BT AT ICESL FTO
B2 e Bl A X e bl 72495 05
HE% SEIOREI DIAFETE oD TRV EE L
B, L LIk e & pattern 128\ T ED L 5 10 tf
BOEEHENRBETH L0 T Scm-1. %
7o, FHEREIELCBI L T RhER i LRV 0D
I T VDT, S8 DS pattern 150 5 R
DG L EFERER I OLT I O TR LT L b
BEhbHEELLND.

W

£ x m

tho EBE-ER, FHEE B fEREHLZ  HIRASE O > 3
2 b= g vEFT L (MCSTRAN-1), FIZEZZ=BEN
ey, L@, 16-1, 1/16 (1975)

MR-, of SR EBETH vy v D
BUIK & 93k, A&y RN, 35-7, 759/766 (1981)

EA ETHERTERMNOT oL v
L= v 270, L RFSHRCEREE, 320 5,
137/148 (1982)

RS Y - HEEMAS S OFHEi> f s v v s v T
(DESC), #Z#T, 24-6, 31/37 (1989)

BLUSEE- A0 A ¢ . L —
L=y YA - )= 1990-2, 102/106 (1990)
Rathi, A. K.: Urban Network Trathe Simulation TRAF-
NETSIM Program, J. of Transportation Engineering, 116
-6 (1990)

G ERk, PRI B ACH > :
AT ADOR LI, 2L — 4 v, 11-4,61/72
(1992)

IR, WEIEE, REHX - HHEERHEO SE
¥ 3. b — % AVENUE--OB%, 5 13 [O32d T4
FFE K S, 33/36 (1993)
B W, EHOE, BFEG AT 7 e v
a b= 2, B3 PESH TP PHERE S, 37/40 (1993)
PEE ", REEEEAM: > i v - g VLD
MEEOEHE & e S B O L, 5 14 [148
WILPRRFEE S, 49/52 (1994)

HhiEsER, BaENE, BHSA  HREETE T

L AERAE Y 2 L — 2 OBERE, B D, 11675,

1)

4)

5) Vg v AT A, AR

6)

7)

alb—vg v

>3

8)

10)

1)

RS 6 A

12)

13)

15)

16)

17)

18)

20)

21)

22)

23)

24)

25)

26)

27)

- 77 JR——
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577/669 (1996)

W, B, EARR SR o A T 4 SR AL 5K
AW D oa v— &, B 16 MRS TR R KR SO
e 97/100 (1996)

mEE OB RBEWTHO O MR EBESOH
B, ERoFEeLE, 117-9, 600/603 (1997)

A BREER, JEE O, WwIIE  FAEE3
RIS 7 m > Lo b - x DB, #7517 |plAdd@ T
FSERE SR SGRESE, 57/60 (1997)

RFEWR LA o b7 - 2T AL - g
v, HEpEREM, 52-1, 28/34 (1998)

K& b 7 2 FIfC X A BB B R A
B ANTGEBRABY § o b—> o v T 5, 700
Ve AT Ay B2y AU, 593/598
(1991)

VERER fth : MEEEMEMT A B L Lo MBEMER e 2 7
ADBSBELEER, By v —v v T2 R

207, L v ARERTHE, 171/174 (1992)
MR fh v - o AEMEI T T L LB IR
WiAaBAME L EBRTA Y S b — 4, o i 4L -

2 V. 16-3, 45/54 (1997)

Yikal K., ct al: A Fuzzy Processor Consisting of Memory
and Controlling I.SL,5" IFSA World Congress in SEOUL,
789/792 (1993)

AE s, BHEEL, A% MITRAM i 174 7
Uy ETAHBEOSE I o mEIC LD
BB UIOY s — oy v
- U v ARKRIHE, 189/192 (1992)

WEEW, K%dh o, HEBEK  MITRAM (Z3siT % 7
ST A EBED S - T AT, ok D L
b, BR2@Ely 2=y -T2/ me—
F L AREHRLE, 153/156 (1993)

BAED, A%, HEE L - MITRAM (250 %58
HEOFERERME L =+ 21— L O & R
ficLhes ) v 7T oL E0 s
v, B3yl v — v Ty —
> U v AFEFHE, 87/90 (1994)

WEBEM, A%h, HEEHFEEL  MITRAM 231+ % 7
U ®TAHBE (FMV)OFHEAO 7o b O EFIT T —
RN, B4 S AL — Y v T RS —a T
L Lo ARREHRTE, 205/208 (1995)

WEEY, K% b, BEEEL  BeoriT e &=
2= FNT o, BT WL DT 20 T E O
FH, B5EAS T ) U v by LA EER
4, 5/10 (1995)

N. Itakura, N. Honda and Kyikai: Simulation of Actual
Driving Operations by Using Fuzzy and Neural Network

VAV =R

7

a b=y

27

Models, 29th Symposium on Automotive Technology &
Automation, 197/202 (1996)

HEOH, WREEW, K% h T, BHEHEK: v - oy
TFAEBEO T T ) v IV OBEIC L DB O
fii, B17olv ol —vqvy - -FT7/m20— -
s b AFERELE, 239/242 (1998)
REEY., Ko, BEBEK: 7, v =T
Foo P77 T AL LB BEEREE RO E
H,, vi.v—24 v, 18-15,273/281 (1999)
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