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Abstract

In the real 2-lane traffic flow, it has been observed that lane occupied fractions by vehicles in an ordinal running lane
and an over-passing lane show asymmetric tendency, where we can see high fraction of over-passing in middle density
region, which is called “inversion phenomenon”, between low density region featured with high fraction of ordinal
running lane and high density region with equal fractions of the two. To reproduce this, we establish a new Cellular
Automata (CA) model implemented lane-changing mechanism brought by mixed flow. The model bases on Revised
S-NFS model, where all possible aspects when realistic vehicles moving are considered in a stochastic framework. The
sub-model for lane changing action, that we proposed this time, is derived from a new idea, where two kinds of vehicles;
high speed and low speed in terms of max speed are running, and only the former, indicating an astute and small-
compact car vis-a-vis a dull truck or a slack bus, is allowed to do with lane-changing. Considering the conventional
lane-changing mechanism expressed with incentive and safe criteria, and additionally considering the particular
mechanism that a high max-speed car on the process of over-passing with staying in the over-pass lane tends to back
to the ordinal running lane as long as she can keep a certain long heading distance to guarantee comfortable running,
we are successfully able to reproduce the “inversion phenomenon” as well as a plausible relation of lane-changing
probability vs. density.

- LHAROXBNE /27 o T2, D 2 BRESHc
1 5 T, N BOE I TE AL DTH Y, ey
EH DI, ASBABANER LD AROERAER LV RGICET SR ILIR L QO ET, AU
TV FRENENG S, GIEE Y CRigEoR  HOIHIFMERERE L7 ST 7L ORI AKX
M2 R L0 BIEH S, FCHEREE L WO CTHD.

EhoEH LT 2 RSSO 2 BESROTNIEC %%@2%%&L%@%@%£ﬁﬁﬁ’ DG
HEDLUwRBEL TS Z L Wb LT IS LIEROBIMRER [4.5]% Figl Io7d. ZAGBEE
[13]. LAL, Z4E CORMRTIE, EITHRE BB «%@ﬁ%%gTﬂi7*&ﬁﬁﬁ SR TRVEL R



BT R Z< OHBEHREFT D, VWb L AR
DOWHEABIG (LT, FERPRE) 38l S5 Z & (Fig.1()),
L & e D P IR CO B AS AR R 3 < e
52 L(FiglbNWZH D, AARTIHERIC L B THR L
BV U HRRD SR 20T BV TV D203, lEIEST
HARA D, BV URHSEVWE LA BT 5 2
X RIIEE TS A S 05, RiFRLOBHRR S A EO Wi
B LT, MO L 0BV LERA~BE L
T-HS, Z I LTV DEER A& T
WHIEERBELTND., TO—Dk LTHEDOR,
2B X DIREITROEN B V155 DO TIXRWin.
B FE ASFHR AN N SUVWRAR N T 7 O KA E
IEEARITETERZED, —ROoBmEEIZENE
BET D KO I CHMER AT 5 2 L, —MICBIgE
SNBRWTEA S . BEEORZERTT WVFFEONL D
N, ZOZEEBRE LIESTHREOHREZRA TN D.
Nagel 5[6]i% KA YR O EEZH] - 72 FEXRFRERR
EHRN—NHFEL, KEEE @EHEORAE N CIE
SRR A L L T\ 5. F72, Chowdhury H[7]i%, 1R
AWM T OERERET NV EFR LTV D, FHAIORE
PE B HHRTE QD LTSV,

KFaTlY, EfT—x NOBREIS A T2 7 AL,
Sakai 5[8]? S-NFS EF /LD 7 mifi M L
&2 Revised S-NFS &5 /L[9] %3 L, Kukida 5[10]
DOFI%E LT EME R T VEMAAATR T, RETR
TOEREFEOIEFEE NIRRT D52 LT, LitlLiz2
JROEH, 972 b Figl (R LI- S5 0% FFR©
EDHLEHUD.

2 EFI)V

2.1 Revised S-NFS model
AFETCIFHENT— = NOEITHRA A F I 7 A
(213 Kokubo ©5[9]% Revised S-NFS &5 /L &9 5.
Revised S-NFS EF /L 1L, T4 LT L—FEr d#
FRREC /B TR & OB 751 X 0 2 b S i %
Sakai H[8]IZL D SNFS EF/UIMHMLIZET L Th
D, SNFS & /MR LN ATHICEZET D L 512
BUROE D IEBLEANEGE S A 2 7 AnkES R, 348
B (Kerner H[11]) TV 9 synchronized flow 73
UNZHBL SN2 Rt 2 FFo.

22 HEDES
IRATRARHREE L, o UC, Mk o
NSV A BT S, AU IR TS R
RN T T E VST RBIEAEELTNDZ b,
IR IS TERR E DA% BT L, Revised S-NFS £
JNCBIT 2% BEORBLEESTHMEEEETH L
E Lz,

2.3 FEARE 70 B B L —L

AN — VB BT DRNCIEAR L 72 D EFT—BV
i U HHR 2 X1 L 22U e B B S BE L— /L2 DN T
FT D, AFETIE Kukida H[10C X D#EEEEE
L 7= B L — VIZ B 2 M Z 72 L F O — L %5
A3 5. BEREEOARICEDD A LT ¢ TR,
LEFAEILLTO@EY Th D, RO EHIT Fig2 %

\\\\\

AT 4 THYE
f ® ()
gapy = Vi~ Vi
f () (n)
A gapy > v = v e
A gap,’: >0
b ()] »)
gapn 2 v;_; —V; ...(2)
o 1.0 [
o R (@) | Lane usage ratio : slow lane
4 L
(0]
9 O
[ 2 A by
2] e e e
D
[0)
C
©
-
0.0 2o PR I Rl
0 50 100 150 200
Density [vehs/km ]
& 0.010+ -
C 1 .
g = ] . (b) | o Jinzhai Observation
g C 0008 ) !
) 4 ] .1 L% NanYiHuan Observation
= 0 1 P ! )
© £ 0.006 [ "~ 4 Simulation Result
2 = E [N
S £ 0004 ] VT
5 E I S
2 ¢ 0002 | [
@ = ] ) T s
- 0.000] / S
0 10 20 30 40 50 60 70 80
Density [vehs/km .lane]
Fig.l Traffic measurement in reality as a function of

density. (a)Upper: Lane usage diagram(slow lane) data from
PERE[S5] ,(b)Lower; lane change frequency: data from Wei
etal [6]

gapf Il‘
Present lane O V’fp) vi(ﬁ)
Neighbor lane
77777777777777777 b j —mmmemee
<« 8ap,~> «8ap,—

Fig2 The situation around the focal car i which is trying
lane change The green granular indicates the focal vehicle
trying to lane change, the pink one means the vehicle who
is intruded by the focal agent.
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