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Traffic Flow and Accident Prevention Analysis by Traffic Flow
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Abstract: In this paper, the relation between traffic flow and drivers’ headway holding time using the results
of a cellular automaton simulation is presented. At sag sections, natural traffic congestion may occur, and
it may start from a point where moderate deceleration occurs at the time of passing. Such traffic conges-
tion occurs in situations where vehicles perform considerable deceleration because of deceleration preceding
vehicles. To prevent this, driving at a sufficiently long headway time is required. Therefore, we measured
headway time distribution and reproduced actual headway time distribution based on simulation by a cellu-
lar automaton model that held the headway time more than the headway holding time set by each vehicle.
As a result of the simulation experiment, we identified that maintaining a headway time of more than 3s
would not only improve traffic flow but also prevent traffic accidents.

Keywords: traffic flow simulation, headway time, cellular automaton model, traffic flow analysis, traffic
accident prevention
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Fig. 1 Required distance and time to stop.
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Fig. 2 Result of velocity and headway distance measurement

on public roads.
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Fig. 3 Measured value and simulated value of headway time.
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Table 1 Probability distribution of headway time.
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Fig. 4 Transition of traffic flow with 50% and 60% probability

of deceleration in sag.
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Fig. 8 Transition of traffic flow at holding headway time

1.5 seconds and 2.7 seconds.
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Fig. 9 Changes of histogram of headway time before and after

the awareness campaign.
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Fig. 10 Transportation efficiency improvement effect of

success probability of headway time education.

(&, pe DEIRIZ L o TERT T MDA 5N 5755, FrRiTH
FEDLET B pe=60%T b I AME (1,150 &2, pe=50%DH;
&) ORI ISKTH Y, ZGRREICKE R BEEG 2513
EORTCEARRPo72. BB, p.=30%2B\F % PFFH
BER O SPIEIER 2.2 8, p.=60% T3 2.6 HTH - 7-.

4., EE

TEWLE DR A BRI IS S H L, PR R & 4
b8y Iab—3ar&i7o 7258, IRIFHIER A
HOHMm A0 S8, FoeiFfmEsREEsEs X912
T5ILT, RITHEOUGENSMIFCE 2 2 L MERTE
720 TRTOHEMYS 1.7 B OH R % R FE L 72561203
A Y REFEIRFEE 72 1), 2CBm AR KT < TREVED
{2 BD, ZO—FTEMEOFAMRZ LY, Hij o H
FEIIRE T L, HFHEMOBRKEI bR 5. HHE
1.7 RTINS 2 & 20 REEIC R A0 (1272
L, MO I RMEEIC L)L), EEIBELEVE
HFTIZBWTIE 1,800 B /h/HEH O EE & %25, [k,
B DEE DA U A W REME DMK < 720 5 R 2.7 5T
(&, EUEEERIE 3.0 ORREE L 2 1) 1,200 A /h/H O EE
ERAD L. EHICL I ETHITNS L) AT,
F T DB LEHIZB VT HH 1,069.2 73 /h/FAR O A &
FRADDL S, 27U EOBEBEERZ RS S
X BRI RENbDEEZ NS, T2, ZOGE
LR ERSOBRICOWVTIE, KOS DFAE - 45
KGR (Uit 23], p.219, ®3) Lb L —FLTHBY, &
WRELMFOMIIC B CIT BRI S (F 7213 By
) XTI AR R DEERONS.

TRTOHEMOFIFHEE R % [ —123 5 2 &I HFE
TRV LS, FVHRER TEiE L Tw 5 #EfEE
LT, B RFR PR ERRE 25 L 72 IR & R L 7z
Salb—Yarriro/. RBRPVHIEICLET S DI,
I 5 C 3 AR O B Tl L TV 2 iRE 0 ) b,
60% L bR A 3 OB 2 R4 5 L) 127k o
THAETHY, Y TOBHDLEIITB VT O EIESHEA L A

© 2020 Information Processing Society of Japan

Sag Sag

Position |
2.=30% v

Position
% —()9,
7 pe=0%

Step

p=10% ps=60% p=10% p=60%

11 R RIECE ORI 30% T OZSlii e Al AR
Fig. 11 Traffic low improvement effect with 30% success

probability of headway time education.
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