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vehicle. The profile of jam flow solution is reco伊izedas the 同jectoryof vehicles in the 
phase space of headway and velocity (dXn,in） 血 Fig.1. All vehicles 紅e moving along 
the specific closed curve in the phase space, which is a kind of limit cycle. 
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百1eprofile of jam flow solution. The size of the loop depends on a, not on b. 

Now, we first review the phenomena of synchronized flow. Figure 2 shows the ternｭ
poral sequential data for the oscillation of average velocities in two parallel lanes at the 
three different points (0.56.km, 2.3.km and 4.7.km) in congested 宜owon the upstream of 
the bottleneck [5]. The 倒npli加deof oscillation is quite small at the immediate upstream 
of the bottleneck. The synchronization appears in the larger distance from the bottleneck. 
As the correlation between two lanes become clear, the ampli加deof velocities become 
larger. Actually, the synchronized flow is followed by jam flow 加 muchlarger distance. 
So, the synchronized flow occurs in some intermediate distance 企om the bottleneck, 
between the small胸amplitudeflow and the jam flow. 

FIGURE 1. 

一一一一一一曲胎rlar抱

一一一・・ inner陥商

言
墨
田
E
s
a
Q

0.描
11:001 
" T湖 Plaza n 
-ceo蜘概kl-u

4.7 

2.3 

（
主E
g
E
E
目
C
E
句
E
E
φ
5

Speed Pro制eof Individual lanes 
(1 min. ave. sp縦割d)

FIGURE 2. The temporal sequence of the velocity-changing of two lanes at three points ups甘·earnfrom 
the bottleneck. 

We perform the simulations of OV model with a bottleneck in one-lane tra伍cof open 
bound紅y. The struc加re of 畳ow on 出e upstream of 血e bottleneck, which consists of 
three distinct regions of flow mentioned above, can be observed even in one-lane. 
Wede邑nethe bottleneck using OV- nction as 
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in the region of a bottleneck This de自nition mea出 the optimal velocity in a bottleneck 
(Hereラ wesuppose a tunnel.) is reduced compari設gwith that outside it. The suppression 
雌eof bottleneck is measured by the ratio of OV.品nctionsas Shot出＝ Vbottle/V. 
We observe the formation of stable structure of traffic flow around the bottleneck. 
ter relaxationラ threedistinct spatial tempo回lpatterns o問。ware formed on the upstr臨n

of the bottleneck as Fig.3. In the im血ediate upstrea臨 thevehicles are dis出butedalmost 
uniformly。 The.fine stripes are observed in the 長irtherupstream regionラ which 血eans

density is oscillatory changing with small period in this 悶gion.τhisflow of 
"oscillatory wave押 is followed by the ja朗自ow, whereja出 clusters appear clearly. 
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FIGURE 3. The three stable patterns on the upstream of the bottleneck for Sbottle = 0.65, a = 1.6 after 
optimiz昌tion.The bottl宮neckis set at Om-point, in which length is l OOm. 

Figure 4 shows the snapshot of velocity distributio出 corresponding to Fig.3. We 
can see the homogeneous flow with the identical velocity and headway in the region 
出unediateupstream of the bottleneck. In the intermediate region 首ie oscillatory waveラ

is observed for both veloci旬 and headway. In the 曲ial region せie kink幽like cluster 
appears, which implies stop-and-go-wave as jam 盟ow.Jam dusters propagates upstreamラ

but the region of the osciHatory wave is located near but in some distance of the 
bottleneck. 
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FIGむRE4. The snapshot ofvelociりfdistribution on the upstr♀am of the bottleneck (th己 region betwξen 

the dashed lines) of Sboflie = 0.65. 

民事ure 5 is the headway-velocity plots observed at 
bottleneck in Fig. 3. Each 自gurehas the vehicle輔points
point in 5 minutes. Figure5(d) shows the 

wave. Figure5( c) shows the small closed loop as a clear 
with Fig.5(d). The small closed loop can be understood as the profile of the 

oscillatory wa1,i札 Within the interval fro抱一1300間的 －2000m the profile preserve its 

different distances from the 
1 OOm of the observation 

flow to 

Und阜rst耳nding 九戸1chronized flow円 byoptimal 邸odel November 8, 2002 

。
J守臼



30 30 30 

25 25 f

i

1

 

0

5

8

8

0

 

3

2

2

1

1

 

（
白
書E
－b
E
翌

0 
0 5 10 15 20 25 30 35 40 45 

(•) れ拍－•y(m)

0 
0 5 10 15 20 25 30 35 40 45 

｛吋＂＂＂＂＂＂＇ (m) 

一一J 0 
0 5 10 15 20 25 30 35 40 45 

｛付加闇way （叫

0 
0 5 ... 15 20 25 30 35 40 45 

(di 加措N時加｝

FIG ill主ES。 Th己 plots ofvehicl巴s-pointsin th思
mラ（b）”2300m, (c）ぺ500 悶，（d）血1200m

幽3500

加ustbe

1. Chowdhury, D., 
2. Helbing, D., Rev. Mod. 
3. B.S. Ke開er, H.Rehbom: 
and Granular Flow ’99, 
(Spring巴r,Berlin) 253 (2000) 

4. Bando, M吋 Hasebe, K., N語kay畠maラ A., Shibat昌， A.ヲ and Sugiyama, Y.: Phγs. Rev. E51 1035 
(1995); Japan J. Indust. Appl. Math. H 203 (1仰の； withNakanishi, K., J. Phys. I Fτance 5 1389 
(1995); Sugi戸maヲ玄： D. E. Wolf, M. Schreckenb邑rg A. Bachem (Eds.), Trn伍c and Granul皐f
Flow’問。ridScientific) l3 7 (1996); M. Schreck意地告rg,D. E. Wolf(Eds.), Tr昌缶C 翠ndGranular Flow 
’97 (Sorin闘の 30l (1998): Computer Physics Communications 

I.: In Proceedings of the 8th International 
ed. by V.F. Hurdle, E. Hauser.ヲ G.N. Stew昌rt
; Kosh,. M.: In 缶詰箔cand Granular Flow 
Wolf (Eds.)(Spring君。 to b記 published.

68 (1999) 2475; J.Phys.Soc.Jpn. 6参（2000)375 ; Phys. 

and Schadschneider, 
73, 1067, (2001 ）。

R巴＇V. E53ヲ R4275; B.S. Kerner, H.Rehborn, A. Aleksic: in Traffiむ
D. Helbing, H.J. H樹marmヲ M. Schreckenbergラ and D.E. Wolf 

199 

5. 

6. 

Und母rstanding "s戸ichronized 琵OW刊 byoptimal mod宮i November 8, 2002 

点
比
五

守
山




