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1 Introduction 

Physical understanding of the traffic flow in express白
W品;yshas been improved mainly with the help of comｭ
puter simula·七ions. Most of models seem to reproduce 
the fundamen七al fea七ures of the traffic flow in oneｭ
lane expressways. To improve models, especially for 
tre凶ing two田lane systems, it is necessary to compare 
the simulation results and 七heobserved d抗a. Unfor” 

tuna.tely, however, very limited observation <lat品 hav巴

been available to validate the simulation results. 

In Tomei expr巴ssway (connecting Tokyo and 
N時oya），七her・ear邑 some induction-loop detectors irト
s七alled by the Japan Public Highway Corporation. 
They observe the flow (the nmnt予er of c乱rs) q passin 
by a d自七ec七or for 5 minutes and the 晶.ver品ge V色locit}r 

υ. The data are collected monthly. 

Some parts of observed data h乱.ve been summaｭ
rized by one of the current a.uthors[l]. It inch 巴s 

the fundamental diagr’ams，七he hea.dw乱：y-velocity re 衿
lations and so on. To analyze the data system乱七ically 
乱nd 白ctensively, the authors a.re constructing the onｭ
line <lat品base system もo provide tra:飴c flow data. In 
this talk, we present som色 new knowledge from obｭ
S日rva.tion d乱ta in Tomei expr倒sway.

2 Observed Features 

2.1 Fundamental diagram 

Km point （田ar the Nihonzaka. tunnel) as an 巴xa:m­
pie. At the point, the expressway has two l乱nes for 
ea.ch direction (bound for Tokyo and for Nagoya). 
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Here we analyze the observation data in August, Figure 1: Fundamental diagr乱m: The density p and 
1996, detected in l品11邸 boundfor Tokyo at 七he 170.64 ft.ow q relations are shown 加 the slow lane (a) and 

the fast lane (b). The data observed during one 
month are shown. 隼Universityof Tokyo 
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First we show the fund晶men七品l diagram (Fig. ヌ），



the density悔flow relation. The d百nsityρis calcula七.ed

with the flow and the avera~e velocity asp= q/v. We 
can see 乱 clear phase transition from a freely moving 
phase (the left side of the p巴ak) to a j品m phas邑（the

right side of the peak). The sparse distribution of 
d乱七a near the peak corresponds to th邑 inst乱bility of 
the sup町時saturated flow. 

2.2 Headway-velocity relation 
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Figure 2: The h邑adway-velocity r百:lations of cars in 
七he slow (a）乱nd fast (b) lanes. 

七he contrary, cars in the fast lane run faster than 

100 Km/hour. 

Besides the difference of the maximum speed in 
the slow and fast lanes, the h巴adway-velocity relation 
in th日 fast lane shows s七日巴per behavior than in the 
slow lane. I可晶mely the speed almos七 approaches the 
maximum valu官 at ムz ～ 50minth巴 fast lane 品nd

at ムz ~ 100 min th君 slow Ian邑 This suggests us to 
employ di鉦er
in cliff.号1、ent’ lanes.

2.3 Lane usage characteristic 
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The headway骨velocity relations of cars in the slow Figure 3: The lane usage ch乱racteristic: The ratios 
and fast lanes 泊、e shown in Fig. 2. The headway of the flow in th日 slow (a) and fast (b) l乱nes to the 
ムz is defined as ムz = 1/p圃 The maximum speed total flow 乱re plotted. 
in the slow lane remains below 100 Km/hour. On 
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The lane usage character包tic, the ratios r; of the flow 
in the slow and fast lanes to the total flow are shown 
in Fig. 3. 

r; = __!E_一一， 1ε （slow, fast). 
qslow + qfa品

In th巴 lowflow region, most of cars run in the slow 
lane. With incl・車ase of 七he total flow, the flow in 
th日 fast lane exceeds that in the slow lane at qt0凶～
100 {1/5凶n). As the flow approaches the saturation, 
th巴 ra七ios seems to return to 503. 

2.4 Temporal behavior 

日巴rewe investigate the temporal behavior of the trafｭ
fie flow. First we show the temporal sequence of the 
琵ow (Fig. 4), which shows the da七a for almost three 
days (4320 minutes). We can see the quasi同periodic
daily (1440 minutes) behavior. 
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Figure 4: Th巴 temporal behavior of the flow. The 
flow in the slow (fast) lane is denoted with th号 solid

(broken) line. 

We can see also the strong correlation between 
lanes in Fig. 4. To investigate the lane-correlation 
closely, the relations betw巴en the flow in the slow 
and fast lane are shown in Fig. 5. 
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Figure 5: The correlation of the flow. The flow in the 
fas七 lane (the vertical axis) is plotted as a function of 
the flow in the slow lane (the horizontal axis). 

Finally we show the temporal spectrum of the flow. 
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Figure 6 shows the 1 / f behavior in the long wave 
length region. 
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Figur巴 6: Th巴 temporal power spectrum of the flow 
in the slow （品） and fast (b) lanes. 
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