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Fig.1 Cluster process of running parameters
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Tab.1 Clustering result about average speed and

speed standard deviation

oy FEOT vmmmme R

N mA/% B bR B
21 157 43.4  4.0216 1.75551 3.956 1.283 49
22 109 30.1 11.158 3.43274 9.055 2.060 51
k3 9% 26.5 22.424 6.41627 14.46 2.009 45
4 362 100.0  11.090 8.467 00 8.303 4.641 70
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Tab.2 Comparison of the feature values between

representative driving cycle and test data

FHAEE AR T ekl g Bl
v, /(km+h™") 17.354 720 16.830 770
v,/ (km - h™") 22.534 500 22.882 830
v,/ (km-+h™") 34.067 050 33.534 880
a,/(m-s?) 5.508 333 5.825 000
a,/(m-s7?) 0.725 194 0.576 763
a,/(m-s7?) -0.609 460 -0.591 540
a,,/(m-s™?) -5.711 110 -5.738 890
P/ % 0.229 860 0.264 480
P./% 0.230 934 0.262 206
P./% 0.277 121 0.231 605
P,/% 0.262 084 0.241 709
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Fig.2 Xi’an city representative driving cycle
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Tab.3 Velocity & acceleration joint distribution of Xian city driving cycle

O < -3.0 (-3,-2] (-2,-1] (-1,0] (0,1] (1,2] (2,3] >3
[0,10] 0 0.004 3 0.006 4 0.074 1 0.299 7 0.003 2 0 0
(10,20] 0.001 1 0.001 1 0.004 3 0.105 3 0.098 8 0.007 5 0 0.001 1
(20,30] 0 0 0.010 7 0.060 2 0.034 4 0.012 9 0.002 1 0
(30,40] 0 0 0.007 5 0.090 2 0.077 3 0.008 6 0.001 1 0
(40,50] 0 0 0.004 3 0.031 1 0.036 5 0.005 4 0.001 1 0
(50,60] 0 0 0 0.004 3 0.005 4 0 0 0
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Tab.4 Comparison and verification of feature values

0 Wi masTs TR
2/ %
v./(km-h'')  16.830770 17.354720 3.113
o /(km-h~')  22.882830 22.534500 1.522
v,/(km+h™')  33.534880 34.067 050 1.587
a,/(m+s?)  5.85000 5.508333 5.436
(La/(m . Siz) 0.576 763 0.625 194 8.397
ad/(m . siz) —-0.591 540 -0.609 460 3.029
a,,/(m-s7?) -5738890 -5.711110 0.484
Ean
i 2 - - 3367
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Construction of Sedan’s Driving Cycle in Xi’ an City Based on Fuzzy Clustering

LIN Hong-liang'*, YU Qiang’

(1. Department of Automotive Engineering, Shaanxi College of Communication Technology,Xi’ an 710018, China; 2. School of

Automobile, Chang’an University, Xi’ an 710064, China)

Abstract; In the process of driving cycle construction, experimental data’ s analysis and processing will di-
rectly affect the accuracy of driving cycle. Due to the complexity of urban road traffic structure and vehicle’ s
special operating mode, fuzzy clustering method is introduced to analyze vehicle’ s typical motion data of Xi’
an urban road traffic in order to establish driving cycle which is closely related to vehicle’ s running state and
road traffic flow. After average speed and speed standard deviation fuzzy clustering, following results are
found ; sedan’s driving states on Xi’ an urban road are divided into congestion running state, steady flow run-
ning state and free flow running state three categories. Furthermore, combining classification method with
short-stroke method, sedan’ s representative driving cycle in Xi’ an city is built and verified. The result
showed; the relative error between Xi’ an representative driving cycle constructed by fuzzy clustering method
and experimental data is small, which would reflect the vehicle’ s actual running state.

Key words; urban transport; automotive engineering; driving cycle; fuzzy clustering; traffic flow; road exper-

iment; data analysis



