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Feifiso Nz & OMGEITN 24 X THK 5. ADTEIT 2 LM EOENDO K 5 &0k s D
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ZEBRERHYIT BT LI L TWVWAEDE LT, 4 (OV) EFIV 3 BHIF5N3, OV
EFCENTIE, HilUIE)7#FaR

%mm=akmmm-%mm, Azi(t) = zip1 (t) — zi(t) (1)

HED. TTT, zi(t) 385%N ¢ TO i FEDOHDAM, VI3 IRIRISE Ax; () DIYE T Biuing
(OV) B e PEENS, THIZRERITETFINVTHBD. TOEFIVEERIE L THRYEILA— b
RMPICKBFLOROHRET NV EEZ 20,

2.1 SOV EFIL[4]

Y, HBRE2-XTOMIBFLREL, YA M2 L LT3, &Y A MTREKT—EDI
BABZEDLT B, BT, WHITLBEIBEINTWVT, FLTRAT Y THic—FICi, B
WWticBIFBBENi=1,2,... NO#¥Ezt LT3, TTT, i KHHONDNHZ i+ 1 FHOI
BESTVBEDLT S, wilm) %, &iii=1,2,... NHBWEticm=0,1,2,...,M %A bt
UCHERL LT, TH% intention EMERT 2IcT 3, TDOL EXHIRIEEZRMICKD

M
> whm) =1 (2)

m=0

THB. wl = {wim)M g, ot = {2}, £HL T LITLT, intention DRNFEEE RDOFICHE
HB,

witl(m) = f(wl; 2t m). (3)

FREL, fid, wi(0),wh(1),wt(2),..., wt (M) BE 2t zb, 2f,..., 2k, m DKM TH->T, Bk
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SOVETIV () IE—DDNBIRT A—R a B> TVBED, a =08BXU a=1DHHFICKL
Monf=aMaTTIVichibEng, £9. a=0DHA. (7)1

Vit =gl =... =) (13)

THEDH, TRTOITHLT Y =p (0<p<1) ThiE, SOVETIVIHIR p ZFFDA S
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1E% p, TRWtZ Q(p) T B L

Q(p) = % [1 — /1 -4pp(1 - p)] : ' (14)

LRBTENHGNTVS, TNERTRIIMAR LIHIN, WHMOERS 2RO 2 TK
t@?%%o ;k‘t: a=1 0)%%\ (7) ¢

+1 = V(Adt) (15)

&b, RO intention IFBIED HMHIME Azt DBHHLRES, TOYE, i HLIOKIT At D
EVA-RiLEDFRL£EXNE, chi¥al >y - 7av X (ZRP)[6] LFHIN SRR L
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2.3 BEBEBREETTIVOXXE

oV g%
tanh(z — ¢) + tanhc 3

V() = , c== (16)
1 + tanhec 2
2 LT SOV EFIVDIARZZMT B, $HT a BVNE WL ERNIDEFIVE LT TS Ik E;
DDT, a~0DRBEZH LTS, SOVETFINIXa =0 TASEP ichifiEhsict o
T, a~0 T SOV EFNDIARE ASEP DFN LR EL WhoBic b L Dh B, £
% Fig.1 ISR L7z, Fig1 ICRE t = 1000(X) BL T t = 5000(@) TOIAREZRL TH B, Kk
ARNCAREHEADHBIL TWBZ A5, ThRBIEDTF—RIGENEDTHD, TR
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3 AR . BHYYRBEICOWT

RICTDETFIVORIE LT, MG ET ZBTDNMICOVWTHEHELTH K S, Sl
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W, —BHgiEE S VA by S TEDOISTHR D A2 WD,



240

0.16
0.14
0.12
0.1
L. 0.08
0.06
0.04
0.02

lux

0 005 01 015 02 025 03
Density

1: The expanded fundamental diagram around the discontinuous region with a = 0.01 at
t = 1000(gray crosses), t = 5000(black circles) starting from two typical states; the uniform
state with equal spacing of vehicles and p(= v?) = 1, and the random state with random
spacing and p = 1. We observe three distinct branches, which we call the free-flow, congested,
and jam branch.

PR RIR 2R L THEMY I aL—v 3 v 2B T, dANRINIEY) D 2581k
¥ 100m DEXDRTH D, LARHOEREVWANVA LEX THIAOELE NN, NiUldhio]i
Z DS JIRIBIMHCIE U1 R T2 L, B0 D48 IEM T eRicisiE L, 20K 5
KOhEHT LTS, ERBUINICTHBPVZERETEVE U, UEHC & B VAR D
X3 RLFTIV—NVE L X T,

Bl Ial—raroRERTH D, HARDRIVHDRATIDIIERTH D, BAYTIDIZ3
Wi EDTVDB, EFIVOBENRFGA—RIIUTOMMY THB, £ a=0.1LL. OV IUE (16)
Tldec=1THD, £ 1 )VIMHZATOEEHME M 6 m. 1V EBALFTOFEEME 13054 30
km&L., BEN1 AFY 20728 TH 5, COXINIH 100m DT, &BT16+ILE LIz,
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2: Spatio-temporal figures of (a)stop case (b)non-stop case before entering the rail crossing.
We see traffic jam at the stopping line in the case (a).
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3: Fundamental diagram of this section. The gray curve is the stop case, while the black
curve corresponds to the non-stop case.
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X 4: A biochemical cycle of a single KIF1A motor. They are devided into two mechanical states
as shown by the broken lines.
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EHD, ZOEHHANZ ZLERLICHIEZD, TRTHWHIENTVBDIF TR, HHo S
SFHRINGE L2 B < BXOUIABIGIC IR & T RMIRINLIN B B, Shlid, FBHIE LU IEF
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A B,
7% 0= 1 with wedt (17)
BElR : 1 > 0 with wydt (18)
h7KGIE : 1 > 2 with wpdt (19)
- 2 - 1 with w,dt
FF x : y
= b { 20 — 01 with wydt (20)
- “arp 20 — 02 with wydt
TS5 i 21
) {Mammmmt (21)

BME ORI = A TIOMHEDI IV 7 B L Wi >TVWA T LN THED,. ZFOME
MRZER/SINVIDEDE LD, LIzD> TSIV T D5 w, DRDDICENT a. BT
&9 B0 AT/ VT BER wg DRODICKEINT v, BT B £ T %, TLT, 75Ul
L= Fwp iCDVTH, EHiTIE . BT B £ TTTHRATL, 2IREDORBOFX
VUREBKRLTED., BHRIZRE 1 DR, TS5 MIIRIE 2 DA TET 3. FfT45%IZS
TRE B> TVRDTHRAFIREMT S, T MUEAT LB wy & w, DENTSVT
Y5Fzy FHBREB. LWVSTETHB, L—Fws TilidhiL. w, BV5F zv D EIN S
IKEDPIC L EXBHEREZLTWVS [12]

4.2 NIA=Z—DREEVZa2AL—Y a3y, BLURR

CDETIICZTENB NG A= —ZTRTINE TOUHR AL SIMBE T ENTES, T
NIZTDETIVOREENHNTSH D BRI fitting parameters (3128, IR & VS LLIE
THTLHHKZ, £T'. SFxv FOUEBRKIR LD wi/ws = 3/8WTFI>TED, THIC1AFU
BTDOADPVYV—ZAL— DS wytws ~02ms™!, X3, 2ZTET w, ~0.145 ms~! and
wf 0055 ms~! LL—FELMEZENTES, E£LMBL— M3 ws ~0.0001 ms~! &b,
THRFRI VBT L SV, ERRNRIZ, FRUVPEECEVETR L, w, =107 C/Ms
LRITENTES, HUNTEERRNTOF R VL CiX 1055 1000 nM THB 18, w, D
AP 0.0001 ms~! < w, < 0.01 ms™! LLIREND, FTo. SHTVRA=RAVTFUOM#
REAED, ATPRUEZ T 2F5L wy! ~ (4+0.9/T)ms L3, LIzh>T, w, DG
0<wp<025ms™! LB, WiKICw, ! THBH, TNEMBRED wp, ~1.125 ms™! &3,

DERYIaAL—va R THED. CThiZEIROL— FELIC L ZHERWRBDHA S
EPDHE—MNTHAN, SNORTIRTOL— MIKHBNICLI bO—)VTEBZEDTIX
T, AY ba—)ValERE DI w, — wp, THBB., T 2 RTUCELET B TRER W
LON (K5) THd, Th&D, HEARBETRIMLINIERAS YA —NEZBINT T ENT
&, TOMMIATPRIS L F R VIISITKRIFT AT LHDh B, ASEPDYA, FALY
VA—IWVR SV ALIA = TR EHNRENBZD, ORI —EDOMMIcLEEB LTS
DK, E/eCOMRII RIS K DHELIDON, HEDICHBRLT RAL U=V
W HICHA 3 T L HREETE [12),
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5: Diagram of the model in the wp — w, plane, with the corresponding values for ATP and
KIF1A concentrations given in brackets. These quantities are controllable in experiment. The
boundary rates are o = w,, 81,2 = w4, 71,2 = 6 = 0. We see the formation of the immobile shock,
whose position depends on both ATP and KIF1A concentrations.
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