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A Method for Estimating Intersection Characteristics
Using Floating Car Data
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Abstract: In recent years, probe-car data has attracts a lot of attention. It is expected as a means of lower
cost data collection than fixed point observation. Although previous work on the estimation of trip time and
passing delay through intersections from such a dataset exists, estimating dominant factors that affect on
of the delay has not been well-investigated so far. In this study, we propose the method of modeling and
analyzing such fundamental factors. This method focuses on all the factors (parameters) that may potentially
affect the intersection delay, but their levels of influence are unknown. We conduct exhaustive simulations
changing those parameters and build a model to present the relationship. As a result, we have found that
there are several dominant factors, and the intersection passing delay can be expressed by those factors.
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Table 1 Intersection Model Parameters.
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Table 2 Linear Regression Analysis for Travel Time.
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Table 3 Linear Regression Analysis for Delay.

ELHEA A2 AT t [ERGE Pt/ SE Y
TEHH by 137 133 128
ENERZ AT anr -153 -149  -140
RABHHA AT arcr 10.8 12.4  13.7
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AL —VHE  ar 3.20 3.38  0.792
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HATE R E aspq | -0.742 252 2.90
SY N 3 asv | -0.0284 414  -1.37
PRIELREL R? 0.583  0.571 0.517
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Table 4 Linear Regression Analysis for Sum of Stoppage Time.
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PRELREL R? 0.568  0.559  0.509
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Table 5 Major and Minor Factors.
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Table 6 Linear Regression Analysis for Major Factors.
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Fig. 1 Constant Term vs. Major Factor at an Example Case.

R T BRI —RITBT D EN L — U E D D AR
Table 7 Coefficient for Left Lane Existence at an Example

Case.
R B APREEE EARE | AL — GO
ZA 7 xer TAR 1V FREAE ag v, 11,
0 0 0 0.237
0 0 1 0.114
0 1 0 -0.274
0 1 1 -0.134
1 0 0 -0.269
1 0 1 -0.009
1 1 0 -0.291
1 1 1 -0.085

= 8 MWEAMAT-EFNLRXOBPELRE
Table 8 Determinant Coefficient of Model after the Correc-

tion.

EELA YTt EE E A
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® 9 [UER, 7o —7 H—RARITKT HHEERIE
Table 9 Probe-Car Data Acquisition Time and Mix Rate vs.

Estimation Success Rate.

146 Ja—7h— S HEE =R (%)
FRE[H] IRAZR [=F AR A SKF 1) HELAR
[min] (%] [A] B A
15 2 7.49 59.7  65.7 53.7
15 10 36.36 | 65.0 68.4 61.9
15 25 90.91 | 65.0 71.9 62.5
15 50 181.84 | 66.6  72.5 70.0
15 75 273.93 | 65.6  72.5 71.6
15 100 365.05 | 64.7  72.8 68.8
60 2 3044 | 64.4 734 62.5
60 10 150.50 | 64.7  79.1 69.4
60 25 376.75 | 65.3  80.6 73.8
60 50 752.53 | 62.8 816 75.6
60 75 113246 | 64.4  80.3 75.6
60 100 1509.76 | 64.1  81.6 76.6
1 -
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§06
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Fig. 2 Estimation Success Rate vs. Probe-Car Mix Rate Trace.
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