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Abstract: To improve the processing efficiency of video
data used in intersection operation evaluation and to
realize real-time diagnosis of intersection problems, a
structured video-data based method is proposed, with
headway as the primary analysis object. First, an

algorithm based on the reproducibility of the flow curve is
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presented to search for the peak period. Then, the
headway curve is used to realize the synchronous
comparison of video data and signal control schemes. A
comprehensive evaluation method of intersection
efficiency is proposed from two aspects of signal control
scheme and lane. Finally, the dynamic time warping and
the grey clustering method are utilized to identify five
types of lane headway curves based on actual data, with
the corresponding problems and optimization schemes
listed. The method provides a solution for problem

diagnosing of inefficient lane and phase.

Key words: traffic management and control;

intersection; automatic; video data; evaluation
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Fig. 1 Data types of attributes of video data
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Fig. 2 Analysis of undetected plate records
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Fig. 3 Example of abnormal data found in analysis
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Fig. 4 Traffic design of example intersection
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Fig. 5 Comparison of peak-hour at example inter-

section for 7 consecutive days
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Fig. 6 Heat map of normalized similarity coeffi-

cients of daily flow at example intersection
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Fig. 7 Principle illustration of recognizing cycle by

headways
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Fig. 8 Clustering illustration of high headways
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Tab.1 Cycles in peak hours at example intersection

s B T/s
17:10:00—17:12:57 177
17:12.57—17.38:35 192
17:38:36—17:42:18 222
17:42:19—17:50:00 192
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Fig. 9 Headways of all directions and signal control

schemes
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Tab.2 Comparison of recognized phase duration

and actual value
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AR ST MY I BAE R B AT
05 %%, BT LA 1008 2038 0 AU R ORI 55 [
THMRAAIHE . 145 15min £ 2218808 250U M
MG BN 3. FRARNE 1.4.3. 253 5% N ZR P8
(2] Srim

®3 THIZXAFENERHY

Tab.3 Lane efficiency coefficients at example in-

tersection
B A1 AR 4 A3 AR 2
1 0.49 0.47 0.86 0.67
2 0.52 0.59 0.96 0.70
3 0.79 0.41 0.81 0.67
4 0.74 1.00 0.83 0.69
5 0.71 0.90 0.84 0.63
6 0.74 0. 60 0.81 0.56
AR 0.66 0.66 0.85 0.65
T 22 0.13 0.24 0.05 0.05
A 22 0.30 0.59 0.15 0.13
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Fig. 11 Composition analysis of lane headways
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Fig. 12 Shape analysis of lane headways
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