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Gate’'s Road When Students Going to School

Abstract

Abstract: Synthesizing the advantages and disadvantages of social force model (SFM) and cellular
automaton model (CAM), a simulation model of mixed traffic flow including pedestrian, motor vehicle and
non-motorized vehicle on the interference road section of elementary and middle school’s gate when
students going to school was established. The traffic flow characteristics after changing the proportion of
students going to school by private car and implementing different traffic organization schemes were
analyzed. The results of the examples indicate that its organization phenomena can be realized by
decreasing the proportion of pupils taking private cars and implementing different measures of traffic
organization optimization according to the different road classes based on self-organization, which
enhances the road traffic efficiency and ensures the traffic safety. Meanwhile, the effectiveness and
feasibilities of the integrated simulation model are verified. Furthermore these can provide some
reference values for the mixed traffic flow simulation of other road interference section.
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analyzed. The results of the examples indicate that its organization phenomena can be realized by
decreasing the proportion of pupils taking private cars and implementing different measures of traffic
organization optimization according to the different road classes based on self-organization, which enhances
the road traffic efficiency and ensures the traffic safety . Meanwhile, the effectiveness and feasibilities of
the integrated simulation model are verified. Furthermore these can provide some reference values for the
mixed traffic flow simulation of other road interference section.

Keywords: integrated simulation of traffic flow; social force model (SFM); interference rule; cellular

automaton model (CAM); elementary and middle school gate’s road

F

5= AT NS FLAAASBAT At B v (R AR LA T 0T,
WG A ) R )R, e BRBBEIRL, 3
) BRI L 3 B HLAE Y CAM (cellular
R 41, 2016-04-08 W - 2016-07-07; automaton model)%, ¢ CAM, 7R B AC R
iﬁgg%'(E'ilﬁsiﬁiifﬁ(w“g%g)’ THERE R R T N, $ K BILhAE S AERLEh 4

FEBFiA JEIE(1966-), YD, TEEUE, M, # 1?AE@§C,/\$D/E1T£[581°] HAR CAM 168 K 228

W, BT RO R ARG TR, B s )
(1991, L, FTH. B B AR SO BRI AN R A T AT

R p Y RS ERL

AZ BT FHABIY H1 5 SDURS 0 P IR S5 440

http: // www.china-simulation.com

* 1162«

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 3, Art. 49

5 30 525 3
2018 43

P REAL R DASEIRE,  AHAZZR07 A fif . X
H2 DRy O Sy — P 28 B ABE 8L 52 3 0 i RS (1 BR
il A EAAEYN B 1) I (12 ] PR
XA [RIASBER/ N o HgcE oK, TR
fREE R TEVESEBL), A BEAR (5 WGk e AR
LR MEAT ), BT DASLAEAC R s — A8 3 T B AT ZURIAS Il
TR 523 A ZE FEA KIS BEAT AN, IR
A LS TULEANEERT b2 AN e BE 4 L
SGNEE, B ) A AL, BT
AT T HARFRZERR IO, ARMEE R BRI Jo R T
PSS NN | & P KR e IR B2 AP S
Fo WP/ T E S X BAE TR SRR B AS 2R )
AP ok 4T 2R S A W LS 4 1 1 AT B 5%
Wi, HEERIH AR T7 50 F DR R, 3T
BN AT NS S BRI R KB, %
Pl b B A BT NT IR 7 USR5 LS (R AR LR AT 47
fE—E 2z, TRENH 2R T EIAs
LT SR VA b, B 2R as i TR
ZAE BRI ZEIRROR, EK. s o™
HERFRIE R DB, A RE s R AT
AT AL, el AR R 1) )
FETAT N AWE) ) HHABN . S F GG
[F) #2000 BE g A4 BE ) 55 ST 1 A 2 g AR R
SFM(social force model)*& 7134 iy TR 47 A7
PR B XA A K e, AT | AT N TR &
BEREIX I, S AT AN PR R AEAT
AT R PO B T, 2 SRR R T MRS IS g
HIAT D] NBEAE BRI I 2 A B T, gt
MHLBNZE . BAT A R AT NZEA ) R 2448 2 5T
Harh T2 X AT N SEM R i, R
WL RN R B ] B B X 8. SFM A8 —
HELLAIER, RERIBLH N AEHLBN TS AR AT LR
RS S RIG, A5 ki LS AT
JRE R EAREES FARREH THLBh 0 5, HAEAE
HiFEEKR BRI ERE, & H TG
RS HAE R B, 0 TR BRI 38, R H
“OrR TR, R AACLIX BCR ] SFM, 3L

PEWISE, A5 N T ENE G AR Al R ) 251 T 1

Vol. 30 No. 3
Mar., 2018

BRI 2 AT s IE FH SO0 7 BLR AL TE
Ko FETI, AXLE SFM R CAM 7EAZH ) BT
MR E A, LA/ N2E T 2 W ) A S LB 20
AT A NATIELE A X OO S, S0l dar
— A2 AT T H S AT X B A8 I 2R A A B
FEAY, S6F b2 R (RS T I 1 AR e 2 R %k
AT EL, O HARSE WA B A e S S

1 HIRNERGEHRE

WIS WE 1 P — P 7 sz ]
FUTE B X 38, tAH ST Im LB 3 (7 e 124
Lane 3.1, 3 2, ......, 3n; Ji 2 4 Lane 4.1
42,......, 4_n). XA FHAT %18 (Lane 2 Fl 5). AAT
T (Lane 1 A1 6)FIE: ] H X Ik A A plie b R
1) Xy S FiSk 2 NPT s SFM AR &R, 4K
i 2P 2R T B AT T 11 5 S L A R B
B L, BRENIBNAEIE . AATZETE R AT 18 56 B 4y
Al Wa. Wb F1 Wp. R faifblal i, %X BEANEBR
SR AN BT P EE T, A AT A AR X B
Hbo FIRIRE AL, I A A 1E
5 LR SR AR LA AR 24045 8 DLBAEAE M8 2
T FIESATRE, FA RN A T I A S AT
BEAE b, A IR AT RSN A TE A R
FRT2AET A, (HATE. AL J7 1)
PLANZETE AT 2 s PEFE A 3 =20 b X
AT, AFEIE, BIUAE R QAT RS P R EE
PLBhZE; HEhZE e 3 E oA AT, HAS I8 7
SRR T BAT 4R EAT B A BAE IR A RSN
FATHAEAS AT ETE LB ZEiE b, 5P 5T
FIRAT,  [R)IS 0 T I IS TBCAE B 1 X A AR
Tl FATHIE by D E=8ERAGH AT E T LA
P, 76 RIS AT N BATZE . B AEAE i
B 5 BHAT A AT

1.1 EH—RIERITH CAM EFLT

1.1.1 MM
QAR AR PAARAR R B4 #OR T EYE

http: // www.china-simulation.com

* 1163 ¢

https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/49
DOI: 10.16182/j.issn1004731x.joss.201803049



Pang et al.: Integrated Simulation of Mixed Traffic Flow on Elementary and Mid

o 30 4558 3 ]
2018 4 3 JJ

WLBN 4 K 28 3k i s B 5 25 TE RN BN 4= 4 F.
TEARAT LA IE H AT B I 7 S AR [R] — . CAM

BB, Horp am AT, NG 5 AT,
B 12 Ao
0 L Y
Lane 1
«— Lane 2
— Lane 3 1
— Lane 3 2
""""""""""""""" « 7777777 Tane3 n
b Laned 1
e Laned 2
—_ Lane 4 n
v #} """" /) Lane5 _
\</ / Lane 6
vXx iﬁ

K1 Wi gosEE
Fig. 1 Schematic diagram of studied object

1.1.2 AEHLBHZERN

AR LA BUN R CAM, 1m — AT,
) G EAT P R AR, A AN
A, ¥l 2 AT, SR Vinax eb A
Vmax bo AT ZEIE To LK 4 WL 2 (Lane 2 [7]), %5453
h AT, REAST 4R 1 95 B ] gl — AL
ENZEBAT o AR AR ARSI BAT 40 AT,
HHRMFEINB 4. B 438 0 1) j BIEMEN py,
UESERSWIIPSE

Lane 5_1 [ T

2T T 2 I I A A S N O I 7 7
Lane 5 3 |
L

K2 AfTEERmEE
Fig. 2 Schematic diagram of bike lane partition

1) 748 Lane 5_1 FATRE A ARNLBD 4 e iE
SN, HBELMRORIEEE prp #03) Lane 5_2 .

2) HE 7408 Lane 5_2 FATHIARNLEN 4,
£ Lane 5_1 F1 5_3 ¥y L HIESAFNT, T 24
IR B, SR Lane 5 3 b, G ML)
%iE, Bl 0<pra<pas<l.

3) F%4:iE Lane 5_3 FATHIAENLEh 4 H gk

F Lane 5_2 I, ¥IEHEE N paso

ARG HAR

Journal of System Simulation

\ol. 30 No. 3
Mar., 2018

AR T BHI I, Lane 5 15 24 H X 1)
JENLBN 4 PA— 5 Le il iE 2 Lane 5_3 |, BF7E
EERKSEN Aﬁ B L, SEANPR Lane 2 ks
EEATAIE . NTIE b, s BI20HL8) 418 11 1
ii@iLJ‘i%%o
1.1.3 M3hZESIENSHZERIT RN

AR B, TR AT REEE, JE
WUEN R LEAR BAT EE L ZFiE EAT S, T2 bl
JEIRAT « IEHTRAT RN R, JERLS) A S iE MR -

1) HEARATX I, EIRITIE 4 X4, Lane 5_2
' 5_3 EMEHENBIER AW 2 T EE 4 OF
A L s 4 E 042 Lane 5.1 &, B pao=
P21=1; @%F Lane 5 _2 F15 3 L AENLENZEAE4T Bl
) 5545 5 (0 FA S G 10 B 128 /N T 22 A R B N IR A R
FIHIEN Sy, WSS AIE; G5 Lane 5_1
AN A L B R N, LU oy $ 5]
PUBN4ETE, Horp pia HARPLEN 414218 1 mblsh %
I 4_n HIEMER .

2) WRATIX 8. OPLEh4IE ErdENLsh %
TER AR FIF XSG, M T 2% 0E, FikL
Hali A, UK pany #IHFEPLE) 43E Lane
5.1 b, pas WHLENZEIE 4_n MEAENLS)AE 1408
1 (HHIERER; @ Lane 5_1 AN 7546 Bk AL
FHAFFEXIR)G, ARSI

1.2 1T A BATEREBhZEAITE SFM FUU

7EFE 1 7 SEM Ak & a7 information(i,j,t)
SRR R, o, g, t BT ER S IR
AEESIRT RN Z o A 0% 0 1R mis AR
rv ANV Wy) s AL EARRR A (S0Sy)~ X AT A
HAEBLED ZERRIC mark 1. X007 A 5 2 15 5 2 4%
MK mark 2. g FESHIE 1.
121 ZhHHHE

F B RAT NAHEAENLB) 420 5 3 1R A AR 2
5, AT AR R ILTT RS 0] AT R sl %2R
R R ILP R TR SR 25 ] . SFM B, %5775
TR

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

* 1164 «



Journal of System Simulation, Vol. 30 [2018], Iss. 3, Art. 49

5 30 525 3
2018 43

1) FAGHEI. GBS i AR AT
FUEREIATA I Ti(0) = MV (08 - Vi ()] -

2) kA E PO RIIE R . ey 2ot
GEN T HITREN, 3§ P 2O F )
R ), e )= F°@+ F @) . Hep
AL R I

Fijsoc (t) = A exp[(r; — ;) /B 17 »

YIAEF )3

i o= 0+ 0

‘?ijph’N (t) = ky®(r; —d;);

P (0 = Kyo(r; - dy)Av;

R 7 2000 52 R A )7 2R B B
Lo P AR, SR B R )

#1 SFM T EESHuEX
Tab. 1 Definition of main parameters in SFM

B & L
fi(t) t IR0 FOO 501 H S 5K 8) )
fi(t) t I ZI07 FO6E 5§ o6E i IFE T
£ CETEL X AL S L BE T )
f;"(t) t I % j % i (K EAE R
PN IR BRI R S
PN O T T R
fin(t) t IS ZI BN % i 32 3 IR SE
i
J

2l tINZ 0 RS

vi(t) I 207 0N 4 i R
v (1) t I ZI BN % i R

g’ i ER G i R E) 7
A J 4T Ak S BE A
B j O i kS BE R S

djj i Al R

ky RSO SR RN )

Ky oAt )5 B G0t 0 V0T B B R AL
AV, i R fR 2

fi, IR RIS VAT

£ IRER RV A TR

5,(t) I 207 ELN B 1 AL E AR R

fui(t) t IS ZI EAT 2R S B | AR D
fxvi(t) — EATGRN R S AR I x Al
fyvi(t)  EATERO R S ARy Rl
Si AT G40 I S B3 1 AR o
Myi IERRE TS PORET & - WL (W AReN |

i BT T AT A R B 2

i, FLAT 444 ) 3o T B 00 B [

PEWIEE, 45 /Nl TE R BG4S

Vol. 30 No. 3

SR SE AT & Mar., 2018

3) SAFHEI 3 By (1) o TR 1350 5%
2), Horh (AT 7RI AN S S AL TR, A
A A Ak 2 B g 2 ke R R (R ) S 52
BRAEZEIIAIE, FOAF | (04F A A 2 B HE
SR EAER g
1.2.2 BTN
1) Ghs: 210 =f0+ 0+ ).
2) MnipE: &)=t /m.
ai@#ﬁ%-va+n=mm+aan
4) B8R Ad = V@) +vit+1)/2,
si(t+1):si(t)+Ad o HhAd Forfifs 2.

1.3 BATEEMYLBITEIE I

2 BB EAT LS ZEREENL3h 75 RUE E %48
ZAX WA G5 44T S, 1 CAM JEAREH A
HHHBEI, ABFFAK IR CAM Sk HAE
MG R o SR AT AFAENLEN 4, LAt
ZAT X B AT B R R E R, B
W RIB R, IR A B R0, 5 IR R
S AT MR 2, ISR ] SFM SRAJ 2L
SO R o ) A PR RS AR ) g 37— A 6+2n 4T
L ZURIAIKIRERE2n LB 4E, 6 N RN 4T
B3, St 6+2n NACYUAE), W RE R T
SRV SEM i ARKR ZR N 1 — e Yu L o T
AV A T A I PR A PR TG B P B i S
TR IR R T 3§ AT SR § A S AR N ARIE 5
ANTCHIARXS V.o IXFE, HATZ4RAE CAM H Tl
P BRI T AE SEM e (1 AR AR A B T 3 4] Al
BT H K
1.3.1 HITHBZE FENLBZERN

ST E loc(k, 1) JHE vk, YEALFK I
I EAT A5k, (ERE— 5B, A A TR e
(loc(k, t)+1)~(loc(k+1, t)~l—dsare) 1 RIFT A TCIMLH
AL S 5 A WROEATEE, v=min(v(k, t),
loc(p, t)-loc(k, t)—dssre)s A BT, T BINHELL o
FCrf loc(p, t)h 25 A2 Sl 1 iod 1 i 3 17 AR B BT
XoF IV [ TC A B S Clsage A0 30 SR AR ) 22 A 125

http: // www.china-simulation.com

* 1165

https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/49
DOI: 10.16182/j.issn1004731x.joss.201803049



Pang et al.: Integrated Simulation of Mixed Traffic Flow on Elementary and Mid

o 30 4558 3 ]
2018 4 3 JJ

1.32 ZLEAT A dEVLBIZERT

T ANFAENLB A B i, 42 1.2.1
L2, REIR 1.2.2 (UL, A
W Ak 5 0 . A B 2 {5 B C R AE information
15 R o Tl T A 5 B T2 3R
EATAE LIl 2R AR VE I sl 3 7, HLB
F AR E AR AR,

]?xvi (t) = Si EXp (%) I?]vi Cos (D(t)

f.yvi (t) = Si exp (%J r_'ivi sin ¢(t)
fi®) = Foi @+ i (1)

Horb, o N AT B i 5 1A D S Bk
ARRRE x IR A, AR 2 Bl I a] i A2 4L

>y
ﬂ‘w f\"l
y oo _—< ?7@

2
S L
f.“w

vX

K3 HATEMANT S kE I VEH
Fig. 3 Force between the straight vehicle
and the crossing road user

KT ALK DEEBR S, i ] 2
W LB AP SRAT 53 B L3
AFRRAL 4.

1.4 B F4E&M

1.41 BARUFEM

4% K 6:30-6:50 , 6:50-7:10, 7:10-7:20
7:20-7:30 P[] B, FLrfi 3000 A5 (- 7:20)%
BAT BT, 7:30 o Bik. ARy &t
B R T RIINL B R AENLEN 4 k25 R
IR BTN % 262 BSRIIAA R 2 3%
R AR ARNLENZE . AL b R A
WATEIR (B AT T ARG AT I A .

1) N HLEhZERIEAENLE) A H[5, 9]
X NATIE, A7 N 2o fids A i = A4 . (OFE Lane 1

E R
Journal of System Simulation

\ol. 30 No. 3
Mar., 2018

e Ao v AE R, RN NAT B AT 46 7 B AR R
Xo=rand(Wp-0), yo=0; frAium/ A1), BEANRIHILG
7.8 H Xo=rand (Wp-0), Yo=L. @7E Lane 6 A
B, HHEANATIE Lane 6 UWIUAAL B AABR A
Xo=(2nWa+2Wb+Wp)+rand(Wp-0), yo=0; fE Lane 6
Fiom A ey, HHEN Lane 6 FIHIAG A7 E N -
Xo=(2nWa+2Wb+Wp)+ rand(Wp-0), yo=L. ¥l #7144
WALE By YU N &S AAAEHARAT A AEBLEN 4,
HWA, H orand( )>pin(IT ABEANATIERE), W
BT NKGHEANNATIE , HHTE AT NBEHLAE BT
Ui AR W A7 DURAR IR A5 B b
c. 3% 2 information IRASF EEW .

2) AT BLBh AT FIAENLE) 4238 1) 45,
WA CA T 58 A TTTRL FE 5% A D 6 P o B HY o )
MNTIE:

OLane 1 FEEEFR AT AL AHE 4, #
FOR NI EAERR Xea= WP, Vi1 € (D), WLKE
M Lane 1 VK, SFEFrEAZZIX; @Lane 6 I
R RIAT N AENLBh 4, R — I R AL
B Xe1=2nWa+2Wb+2Wp, yu1 € (a,b), MM Lane 6
iR, HEANEAL, HAE information R Z(F B %
NS R MBR . b a, b ORI HAAR
(A
1.4.2 AT AANIENIBh 4 5 By I 14 SR 41

1) NEE&ME: O1F N 7E Lane 2 {5 4Ei% 24
FAF L, E4 a7 S e R IAT A
WILEMAE K. Xg=Wp+2/3 Wb, yo=loc(k)+0.5lc,
o loc(k) b 43k Ak bx; 7E Lane 3_1 IRFHE 410, 7=
AT NIHIRARTE R . Xo=Wp+Wb+Wa, yo=loc(k)+
0.5le: 1L Lane 4_n Il 24211, H™ 4T N9
UAHREE K xg=Wp+Wb+2nWa, yo=loc(k)—0.5lcs «
@FAENLB) - BNIE A RO T i 5 BRI AR, S
F Lane 2_3 11, HILANE xo=Wp+Wb, ye=loc(k);
Lane 1 [ 2412 AT N BAERLAN 4, i 4 W 4=
T SEHIAE D g g 2 R RE W HEANATZAX Y, HLAk
Z L 1.3.2.

2) g S AT R AT N EEEDL

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

* 1166 -



Journal of System Simulation, Vol. 30 [2018], Iss. 3, Art. 49

5 30 525 3
2018 43

A, FHILT IR E Xw=2nWa+2Wb+Wp,
Vi1 E(@b) W H AL 2K, #E AN 4
Xer1=2nWa +2Wb+Wp, yia<a 5L yua>b, WM AAT
18 Lane 6 HEANZEAR

2 PiESERIHT

2.1 SZI A RIRT E 1T

KH 1 Prdsr M gE G i AR BRI UK T
B (T ORI ) b A ] ] B
ACTB LI TR o A0 A8 T8 A i s T ey L o 2 B
K& L=500 m, HLahZEIE KR P4 (Hs: A
1718 Lane 1. Lane 6, JEHLAIZEiE Lane 2. Lane 5,
Hl5h7F i Lane 3_1.Lane 3 2.Lane4_1.Lane 4 2),
Wa=3.5 m, Wb=3 m, Wp=4 m, £ 7%
240-260 m &b, “ERIE AL 6 ANMESR, FEAMENR
5ANHE, £:HE60 A, 3L 1800 A; S kidg: MLz
14 mis. B4 8mls, BITH 4mls; 1T N¥4
ry~N (0.2 m,0.02), Jii& my~N (45 kg,5), LA E
Vo~N(1 m/s,0.1), AT 1.4 mis; HEAENLEh4-#
BE1H) 242 rp~N (0.2 m,0.02), ZiH2FE4e 1 m, JFE
my~N (65 kg,5), #I4AIH A vo~N (1 m/s,0.1), H K
WEEAE R 1.4 mis; HEFJWEHAT A 05 m, #EE
ML E#F R 0.5 m, 21 1.5 m, 14 544 HlE
3 0.3m, EATHEMENVEH 1.5 m: 47 A4
SR SR E 200 N, BAKIE R 7 R H
4.5x10" N/m, HiBhEEHE ) 28 5x10° Nim. A7 A5k
ENLBN A 6] HEAENL S 2 TR AR AL 2 00 BEAE
Jywe% 300 N, BHRIE K J) R %k 5x10° N/m, 5 3)
JREHE ) 28 5x10% N/m, 300 Ak 45 00 B 46 F ik i
400 N, BAIEJE )3 250 5x10° N/m, TE3h R )
F % 5x10* N/m;  BATZEAE 25 0B 4 o
1000 N, fiEAKA 1s,

Bl 4 JgsEpri o B R . KM CAMPEMi T
HCHE A AR 235 B A7 a0 1 5 -t ot 4%
EL A (R vieAk i 8 B i B, BV I B S B v e 5
Rz W, JERED), FEr g T A 2 AR B IR AR
AT T AT AR 27 20%. FASK 7 35%.

PEWISE, A5 N T ENE G AR Al R ) 251 T 1

Vol. 30 No. 3
Mar., 2018

FEHLEN S 25%. He 20%. AT LA H: QR CAM
7 B R AR 25 G B )7 LG 1 ) e AR
B, 5 SR A R A B AR — B, FIAPRIE
TARLEE BRI M - @R HALE GBI B
TR A 5 S b B LR, 2288/, TR A
CAM i B4, HA K 5 SEhrbsr, mZefR,
BE— B IAE T ARG G O AR AR« K4 1%
BEAKE, MR G A S EBIT T K.

0.8
0.7
0.6}
g 0.5
2
& 0.4
0.3
021 —— AR
oit /. JUl B B LR
— =LA B
0 M L L L
0 20 40 60 80

% & /(veh/(km-lane))
4 LI H P OB R A B R

Fig. 4 The comparison of basic phase diagrams among
the actual statistics and two simulation results

2.2 BRFEREE A ITE I Z N

T HUAN [1] 1) 27 A5 e FA 5% 4 B2 LU A9 0B AT 5% i)
AT, o 2000 F AR IR A B, AR 2E R Rt
B B 5 N FEFARK AN L AR T T B
-iE(Lane 4_2)Imf 21, B 6 A AE AR GEA
] L) R i e v e LA . T DA H

O F K ZE LA R 40%I0F, (1T HA K ZE I i
5 FOHUR B DL, BUACKEAT A
AR ToP i B et T EAT i s T4k, &k
AT AT RO % BORSUIN %™ 5 . @BEAE e FL K 4=
EOAGI IR B, 3 AL S AT S I — e PR S 1 2%
fiff e, T PR AT BHE A 0.596 3 1) 0.706.
OEIEIGAMIRATAE . XNy, BB AR L
BN, JOR A A FAG A RITA ) 27 AR e b 20
ITERARE T, I SR AT NIBCE AR AR 2,1
XA LIRS AR I E L% . T

http: // www.china-simulation.com

. 1167+

https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/49
DOI: 10.16182/j.issn1004731x.joss.201803049



Pang et al.: Integrated Simulation of Mixed Traffic Flow on Elementary and Mid

o 30 4558 3 ]
2018 4 3 JJ

I, BRARE A 4R 2 2 o e DU R A

i Be LA SRl R b B4 2

il (¢) 30% Sl (d) 40%

K5 AFRFKEGLLE T 4E Lane 4_2 45 K]
Fig. 5 The space-time diagrams of Lane 4_2 under
different proportion of private cars

0.72
0.70 t
0.68
0.66

i)

B 0.64r1
0.62r
0.60
0.58 ¢

0.1 0.2 03 0.4
tef1

6 AN FIFAZK ZF L) T 2 i A e LA
Fig. 6 Comparison diagram of road flux under different
proportion of private cars

2.3 ARG

h SCEAZ T IR AT AT R A, B
UM% &L, 4EFreR; 7% 2, 76200 m
R TCHIAT B 5 m SE ANATIE: TE3, fE%E2
BEAT b, PR ™ 0 B RS N B e IR
WA LUT N AT B %, HARGE BAT
TR 1) TWC=20 s, 17 N Z5EA5 I ] TWP=80 s;
J5 % 4: {E 200 m F1 300 m JCifr & ol E A
5 m 5 ANATIE AL TR B v B (0 A 2 AR 4
DI, A1 AR AT DX A 5 27 5 DG IR AR v DL At Sk
HENSARS, HATHEWAE LGS, B 7 A&

E R
Journal of System Simulation

\ol. 30 No. 3
Mar., 2018

% Lane 4.2 M &, &l 8 A ANE AT

E%{[LEHZ?&O ﬂuﬁﬂj:

O3 NMZHALTT E SIIROTHE DHHAES:
%ﬁkﬁ%ﬁﬁ@ ATy MR GE, JE
WEAR R TR TR 2 HTRAT AN AL
B E T X, D T EAT A S R AT A
RAZZAMAR, N> T EAT 50 EAT N )
OB, MBS T T7 58 1 AT N EL 58 S o0 T |k
=3 HIEﬂ%T*‘I‘] PR R 00 i) i EL AT — s ) s AR

T 3 KL B AT AR EAT 250 Mo [B) AN ]
B F, MARAS Bk 7o 5 AT A0 AT 440+
PO, B RCR B TR 4 T RE A NATIE,
/D B2 NATTE EAT NBCE T HAT 4501 50
FEI T VBRCE R X, (645 5 7 A 50 1 A AP e I
HMIBENFRL, G HAE AT ) VAR L2 I By
I8 AT T

QWA TR TS 3 M 4 Bk, HUTTR
MR W3 . X TR AL A,
J7 4 AR 2 B pnRb: G B, A A AR @Um i 2
Mm% 3 “’E)ZT%‘E%'JEI‘JN@ B AT e A 25 N

HLTj =

Ay, PR ATE P A ) T 5 R PR AL it . A
MUER] T g S2AE QA ZUREAE LAl A 2Vt 15
T BEAIZ DX I ST e R B 2 2R, AT IA B i
AT ARUE RS A1) H 1

2= (d) /4

7 ANFEJTZEF Lane 4_2 45
Fig. 7 The space-time diagrams of Lane 4_2 under different
projects

: l'ﬂ—’ (c) TI%3

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

* 1168«



Journal of System Simulation, Vol. 30 [2018], Iss. 3, Art. 49

530 &5 3 1 Vol. 30 No. 3
2018 4 3 /1 Peil s, &5 th/NSEITOIE R ARG A MmN S AT B Mar., 2018
o7 F - TR, 7T 200 m eI E

0720 W 5 m g AAIE, R R
0.701 I T S e L T B AN B, LB
0o R 7, MBI CHERE 10 mis, HiR%
066 RS, BEIIACMAL T % HE L, fEff
0641 R J7 % 2, 75 200 m TCHIRLE BEE 5 m 5 AT
0.62] P 8 AEJ7SE 2 Hem by FEERETT DU X B
| 5 : 4 BRI 7% 4 (ER 2 (LR

ES

K8 ARy & FIE R A
Fig. 8 Comparison diagram of road flux under different
projects

2.4 ML T A S5 8 B 20T M 7B

AR T IASE T AN [ 48 2308 i B 2% 34 1) <2 T
SEMRREAT M, AWFFAE 2.1-2.3 X J) PY 2 TE (3
TCTE) RO LRS-, N T AR Ar T3
TR N TETE, RS TE % RN A R R
PRI 2571 ) ZE 18] S B (OO 17— ) 2481 114 1 L S 56
3T o Horp N L F b NI B 280 5 22 I TG R IR AE
A e RV T2 U 7 T O T B S A o - AT R B
TE R [V 00 1) DY 2 3k v T3 (s

T A2 DA T B s — 2 o 4, HLE)
TR NTETE, DL R s OOHE 18 m/s, iR
A WEIANZEALTTE: TE 1, R
75 % 2, 1 200 m 1 300 m f{TCA B &K E 4
5m 5 T, sy, 17 A REMAATIE
T, SRR U7 3, £E 200 m [HIG
NAL B VCE 5 m B AATIE, IFRE R, e
B PR ) 5 R I B SR PR P A ST N a4k
MNATIE S 5 %, HARE AT 740 55 4 i [a)
TWC=30's, 17 NSEAfif (] TWP=100s; K& 4, N
T G, 2 ST A0 I 1T 2 T3 3 S e, 7 2E A
AR S AR IE e B3], b aE e A A
REMM T TRE 224, AR T 1T ATl A 2 AR
i FLAAR PR A A5 R AT (AR AN [ T 3 4y L 1) —
TE PRI T S ) o T[] 2 T PR A T A E TR H B
GAEPERITEIE R oA Ak i 3211

b FEPIEE R N TR (R 5 R = N B g R 1 4
ZUT N M NATIE IS S i, HARE BAT 551
i8] TWC=15's, 17 NZF 45} TWP=60 s.

B9 Ky 3 AN ZM (ST T L AN [F) A5 2 0 i )
F AR 7 FE R . B 10 3L
RS 1T IS 30 1T 23 1 (O 1) 75 38 1Y) 8 4610
BT SCB h  H I YERF IR DT BT 5 4 v
AR T I LB A N ]

0.80

0.75}
0.70

I 065}

0.60F
B L E
0.555-"" =R IE
-a T S
1 2 3 4
PIES
KO ANIR] A5 2l i vt e L A &
Fig. 9 Comparison diagram of road flux under different class
roads

0.50

et

Bk,

S
S [ — (c) ST S g IR
K110 F2 TR SRR TSR A e e i ]
Fig. 10 The space-time diagrams of arterial road and branch
road including original project and optimized one

‘

http: // www.china-simulation.com

* 1169 ¢

https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/49
DOI: 10.16182/j.issn1004731x.joss.201803049



Pang et al.: Integrated Simulation of Mixed Traffic Flow on Elementary and Mid

5530 %55 3 9] RGN EAR Vol. 30 No. 3
2018 4F 3 Journal of System Simulation Mar., 2018
GRS Fei Wenpeng, Song Guohua, Yu Lei. Comparative

O EFTEFI S S, AH LR T AN AT
RN T 5 1, e a8 R — e fE
G T IR AR ) E B AT T A R R DL
ER R ENR T e R T, o, EE
ESUNNESTEA 28547 Wil S LR/ 2 S i =N b
RTINS ) AR T2 T T E s s G, B
et Y NIEKG e cta VNG 3 i i AN L B (N - 2 i
%T/Eﬁ@L/}lbﬁCd\%ﬂﬂ\%iﬁ’aax JA B0 T T

TEIRIREI s S WA LR T b 4
m&,ﬁmﬁ? R A LM%EkETE
T AL ) I P AE SR AL, AR i o %
XA AT, KA AR 3, ATAE—
SEFEIE A5 2 G2f

@ LT3l IR T T, FUR R
I TIT S (1 T B AT AE L2 S [R) PR A3 B P

PR U BT R 0.544 £, AMKEEE 4L
2, E%ﬁ%i%4¢1ﬁﬂﬁﬁ$£% R EAT T e —

KA A AL TT %, ARG IR BB A &
1 0.671 firs TN T3k =08, HARE B R
K, 1 0.669~0.775 Z [u], {H% 83| 84T &
R B0 TR E)BOR, R0 T8 2% Al AT
LA

3 45

=

Zity SFM HI CAM IS i, S — M7 A
BUBNZEREHENLB) A G b /N3 17T T B X3
TRA AT EARAY, St 22 0 1R) (A B RS AT
FL, ST TN . ASACRYIPIEA, W
TR N RIS L ARESE T, RS ARG
Ry WATRARRG IR RGN G M St 5
TR RNV B AT % P A U TH I, D ELR TR N
SRS R

S5 30k

[1] #%scms, RESE, FFH. EHRmasEir vSP fnig
FE A xt L M [0 RGP E2F ), 2014, 26(11):
2257-2264.

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

1170+

Analysis of VSP and Acceleration Distribution of
Car-following Models [J]. Journal of System Simulation,
2014, 26(11): 2257-2264.
Cécile Appert-Rolland, Jérémie Du Boisherranger.
Macroscopic Relaxation after On-ramps in Real Data and
in Cellular Automata Simulations [J]. Transportation
Research Part C (S0968-090X), 2013, 34(9): 162-175.
Jun-fang Tian, Ning Jia, Ning Zhu, et al. Brake Light
Cellular Automaton Model with Advanced Randomization
for Traffic Breakdown [J]. Transportation Research Part
C (S0968-090X), 2014, 44(4): 282-298.

Rafael Delpiano, Jorge Laval, Juan Enrique Coeymans.
The Kinematic Wave Model with Finite Decelerations: A
Social Force Car-following Model Approximation [J].
Transportation Research Part B (S0191-2615), 2015, 71:
182-193.

PEWAE, BRER, ML FET CA BUAL /N 10
AT E[I]. RS H AR, 2015, 27(5): 927-934.
Pang Mingbao, Chen Jing, Yang Min. Traffic Simulation
of Elementary and Middle School’s Gate Road During
Student Departing School Based on CA Model [J].
Journal of System Simulation, 2015, 27(5): 927-934.
Michael G H Bell,
Modelling Shared Space Users via Rule-based Social
[J]. Transportation Research Part C
(S0968-090X), 2015, 51: 83-103.

BRI KIORED N N G & SPH A5y
FAE[]. RGATH R, 2016, 28(2): 292-300.

Miao Zhihong, Li Zhihui. Coupling SPH Model for
Occupant Evacuation in Fires and Simulation [J]. Journal
of System Simulation, 2016, 28(2): 292-300.

JRAEE, BA A, R BBBATATEMNARNLS)
immmgmmmﬂm RYATE AR, 2016, 28(2):
268-274.

Kuang Xianyan, Cao Weihua, Wu Yun.
Model of Vehicle
Considering Reverse Vehicles [J]. Journal of System
Simulation, 2016, 28(2): 268-274.

Wik, DEWIE, Ml s T aE B A e ) —
AN Tol A SR IL[I]. PYEE 4R, 2014, 63(9): 094502,
Chen Jing, Pang Ming-Bao, Yang Min. A cellular

Bani Anvari, Aruna Sivakumar.

Force Model

A|_4 /L\

Cellular

Automata Non-motor Flow

automaton model for the road in front of elementary and
middle school gates during students going to school [J].
Acta Phys. Sin., 2014, 63(9): 094502.

CRESE 1177 1O



	Integrated Simulation of Mixed Traffic Flow on Elementary and Middle School Gate’s Road When Students Going to School
	Integrated Simulation of Mixed Traffic Flow on Elementary and Middle School Gate’s Road When Students Going to School
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/S8wHwHxb_J/tmp.1688107323.pdf.SfDv9

