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Development of car-pedestrian evacuation simulator in large urban areas
with Cellular Automaton.
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Cellular Automaton (CA) is an effective tool to analyze the behavior of pedestrians. It can reflect not only
local pedestrian-pedestrian interactions but also non-local recognition of peripheral obstacles and collective

behaviors of nearby pedestrians.

It can also be applied to the behavior of vehicles by dividing the road into

several cells in the moving directions. In this paper we propose the CA model with car-pedestrian interaction,
in which optical velocity (OV) model is combined to the CA model for vehicle motions. We apply this
car-pedestrian interaction model to the evacuation in Koto delta region and investigate how pedestrian
motions in narrow roads prevent vehicles from evacuating toward outside of the region.

[FLHIC

EFEOZEWICED KRB ZKE LB E L F TSN T,

JESGREEE DS BRI R S QD R G EED B L LU QI g — (2
WZ R DMEEEDNE 2 HNDAS, — BT 2 < DS Ll 3 %8 2
T HEREMEN | Z RIS, FRAeREEE A I S LS. B Bk
B E DA BN L DML B 2 DDA, BRA~M\1DD
AMEDPNE FEE L OEEHE DB E T H2LTH, B
WREEE I REE SN2 A > TR A FEBL T 2720121,
HHCE G700 ] LA RS OB AL LD TR E
NULITHY | B L — 2 a [T F DD DOH Y —IL
I BEE 2D,

%5010 5 A BHE 100 5 ABUROBEEEHZRIL Cld, FH =2
FAMEL EATENCEI U0 S 2 L — 2 OREE R D H D,
B 22 8 DK EREOMERE 2L —Z LU TiX, DEM 2=
FEF AR SN TS D23 DEM 5 /LTl o —
Pz MIEEOF MEELIENTE, FLRCIEREEORE
BELAAIAFNTWVB. LNLARDS, T — Y = Mal D22
RV E T2 | % A ©— 2 = b D SRR ()
05 ) I+ 0/ hNSKBRETDHILERDHD. LB T,
DEM &7 /Ui, ZNECRHEAR OV L) /N D
WEHES ol — v a Al AIILTWA. — T, B A —bhwh
V(CA)EHWEFETIE, #Hm—V = NIV BB )
T2, ==V Ml O EARD TR SUSFFRTRE O
R o CHUE R EAITHOZ LN RETHD.HE->T CA £
KBS Il — 2 a [THELTVWBEE 2 5.

HEOBEICEL T, ZNETBRET LROBEET L
MESFSFRABMET L PVPWEE TEIE T L OB RES
NTWBHEET VTR AN CTORAEE B A TTREL 7573,
KRR O E 2 EMEICRBET200REETHD.—J7, IBIEE
TVAL, A7 ] & oD B R EE LR LT B O B X AR E
INATD, PR OB S R CTEXB FFICEBRETT VO —
DO THDHEEBEEETT N (OV) id, HHAEITIRIE DN DEEHR
RE~DOAHIERE O, TR OR LR EETMICRI TEL L
MEIBILTUNVS DOV EF /L4 DEM EF /V[AEE, BEEZ] 2%
F 3 NESEBRIT T, ==Y = R D ZERI TR D
RENEUD. 2RI, Boxld, CA k& OV ExiA b
72 OV—CAEEREL | 2B R LG R AR DM |k
ZRLIZO,

ABFFETIE, ST —V =2 MICABER, BHfjo—Y =k
WXL T OV-CA L& AL, fEmfES AT ot 121

— Al E®TIVEREET B MR, ERSCEST -V b A
WONLEDIERFTRIZ2Z8 M BL T, CA s TR SN
TWAFIIRB XL OB ZE A 95 9102 2T, EfBIU
R OB — = U MO BRI & R T — 7 THEEEL , &
NENORYINT—7 ETEBEELVGEIL, Fo— O
MBS HRA B ID EEK Lot ID CEAL ., Hil LS
DO HEAERZELED .

THT VAT ML, RN L5 A iR, Rk
RAREENRLTZLINDAREMERHY, FEREEm B I OVA
AR B A U 7o e S B I S R S T3 BT,
ARETNEF)N FROITET MA@ L, RS Hm O
HAERICED M = — = bR T R 0B 4 % 22
35,

2. EERY FI—VICBITB CAEDBALI—DIY
R EEA O RRR

Wt~ —2 = b B ETCORBENCEL L, 950
S RDDER A RIE 708 R N — 7 5L B Y HI)
BOX AT ANTRREEL OB LT, Xy T — OB E )7
MERDDRICT—T 2 MO EEBRET DD, K7
R OEREY 72T T A1 40 enDB /AT EIT 5.
B T— = NONCE T, HEW T 1R 0 L AR & o R
THETDHEST =T ML TIE, M 51D 40 emD
B/LTHEIL, 40 cmlUFFDBRND 2 IRICDBIVEEEE TE DAL
BEIRET D RZEE/—RICBE Lo — Y = N, RIZTH)
DDTE Y 7 (2R U B RS % 545
-1EmI—>xy FEHREER

B = — =V MEAR BB I, OV-CA 35 9%
5.0VIETIE., FEK Ry N —7 EOBEB=— = b IR
X F—Yr 7, F—## EO—>FFioEH T — =k
LOHGAMIEREZ L > TR ED.OV-CA JETITIEKY 7 Offit
Wiz 40 em®E/LCHEIL, FHMIZKL T, DN
OERSy DBV ARG D447 B, Bl BEm LT,
FOBIGBNOA =MLV ETORNANLBEETEE XA, B
M — 2 ME DO ERD AT 5.
22 #BIT—Cr FEHEEER

BT —V NI, B NAL, BRENFIEEEESNT
VWNDIE T AR TE IR A A T L AT AR E & A e S D RE IR
DIHT BN FTHEL T 5. LT3 > TR BRI 7 NI SR T
IRBE Ry N — VBT B 0 H o — T 2 U NIRRT R RY

- 401 -



— 7 TCRELHNY, FAER T — T 2 b DAL D)
. BLOBEET VLRI AT —V 2 FOF EOEHR
M, WITHET _REV LA ETD.
23EWmESTI—Cy FEHEEER

g B A A3E L HTE DN BES U QO E R TiE, AR
T—T NI, BEEOE IO A E R IR 30 B
DEETTHEE RO LA EE 2 DD FIHl i, JHFEIC
ST — TV U NS WBEIRTT T B. 20 [E BRI IE BT
72t DO THY, FHAYB L OB RS L D3R8 T 5O % 535
32 A EER T, Efo—Y = MO FRIOH
W EATH OB Y 3 (FEERY U 4) 253572720
53 2&PAE, EITEHEOFRIORDZZELETET D48
B — U U M EITEIC A ST A, R V5% il
DBV EREIZ R GRS 5. T I ER AR Y 2 R LT B —
— VNI, EOMEICHITEmRHLEEL, OV-CA ik
\ZHe> T L —F BN IRIT T 5.

3. IRTIAAD CAZERAVW-ERESHESR B
SalL—4mER

AWFFETIX, LB T AR BRI = — P = b
ZRRE L, TEABEEE 1 I 20 O BKE R~ B R |
O VERNBERE T 28 D L35, F 7= Bty B il b i Bt LA
S OTE FEMWTA GO LU, REEEE X, SR W) Ao 7
FUCHERESE T 235,

LR IR LT VXN TOFEBED A D540 % SRS
#9159 5N (#9 28 ) DHh | 4y AN TREDREEEA SRINL
FeoD# 30 J7 A (K 14 J7 45 23 30 43 LAPNIC BT 713 7E
TR Z BT AH DO L5 E 2K kD 5 b B
W BRI T DI OB A% 10%E L, Bl RO 2 21T -
T A L, B AR R [F R AT o T B B L LR

T2 7= UAEAGREEEE 1T, iR B 28 13.5m DL FEE R CIE,

AR A AR DEL | 13.5m A DIE I TIIE K O M4 42
T92bDL U R 3, $2H OB B O BB RN
(ZAEAREEES DAL T DO Z MR LI BB 1%, BT DM E
THRATTObOEUT M 113, BT T MO HER 2
KLTWD BOFEBRIL, BEHER T OZ TEHELIE S, RO

SRR T RE HE E T L FE AR A Rl RF R\ 2 B T D T

T OERIFEAREEAL OHERS T, B — 2T 12 5 N 75k
L CTIRD, HEEEE O 2 T RN 1T RIRRE OB 1) T
WD,

4. F&OH

ARFIETIL, CAIEE W= fE4x & B o R osE £ 7 L
RESE LT CAE TR, ZEM 2 B BIZENT 27z e) | EERD
T =V FOBEIX ZDEMEIF E RIS ST S Z LR
TERWV. —F T, CAETIE, =— Y= MNAILEDRERD Z
EMIRNTD | R O BRI EE DR A (R = X F OFHE

BECTEHRTX D, FRHIOVIE & CAIE 2 BAE T2 0V-CATEL.

K=t 2 b TOVIEOPREE COREZ RILTE D720, 4
BRI DR DR R FE L LTHAMNC 2D L EZD
A% ETAEANREEE LR O O AN b R Y v
BE L TR A N CEBWRETH 5.

AEFR < L, FEBREEE ORI LD IRITOREE K
JTBUE O REEER (2% L THTV Y —HIRREE O B 75 fE AR ik
H ORI T, WEE TRHSEND Z L 2R L.
ABOME E LT, RO IR O 2 L AT
ATV, WEEIZRHEN S JOESRER A b LD 2 &
WEFOND. FFHR = 2 MI B TR OEN L& H

DRIFFHR TH ERFHBRETH L7120, 5% Y T2 A L
TOREATE 2 S S W7 BRI b ATREIC 2 D L HIfF &
n5.

14000

120000
r 12000

100000
r 10000

80000
[ 8000

Number

60000 4 | 6000

40000 | 4000
200004 F 2000
0 ro
T T T T T T T
0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
Time[h]

Fig.1 Comparison with the time sequence of the number of
completed evacuation vehicles. Red and black line represent
the case with and without particle-car interaction, respectively.
Blue line represents the number of walking evacuees.
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