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Large-sample-based Car-driving Cycle in
Shanghai City
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China)

Abstract: An on-road driving data collection test lasted for 12
months was conducted on 10 taxies in Shanghai. Over
7 137 017 valid driving data were collected and then 13 789
kinematics sequences were extracted from test data, and
dimension reduction and sorting treatment of kinematics
sequences > characteristic parameters were performed by
Then
according to the correlation coefficients theory, typical

principal component analysis and cluster analysis.

driving cycle fragments were selected and finally a car driving
cycle of 1 163 s about the real traffic condition of Shanghai
was established based on large sample statistics. The results
show that the car driving cycle of Shanghai is characterized by
the low average speed, high idling proportion and low cruise
proportion, which shows large differences from that of new
european driving cycle (NEDC). So the emission test results
based on NEDC cannot exactly reflect the real traffic condition
in Shanghai, and a car driving cycle based on the traffic
characteristics of Shanghai should be developed.
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Fig.1 Flow chart of driving cycle analysis
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Fig.2 Structure diagram of the micro-trip
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Tab.1 Characteristic parameters used for classification

®1 RATHEN 15 A BEFIEE

®2 RATHWHHR 13 4R BEAFIEAE

Tab.2 Characteristic parameters used for

HFE{E EBY statistical distribution
T BATHTIE] /s A gy
T, fns A /s Poo 0~10 ke + h— 13 3 B A9 e 4
Ta WAERTE/ o Puoz 10~20 km + b1 B L
? Zig:z; . Proso 20~30 kem » Lt B 0 H
S ;é%‘]‘ﬁ'ﬁ%/ o P3040 30~40 km « h— 13 BB Y b5
- FCHRE/ (an + ) Do 20750 kem + I RS LA
o SFEE/Ckm + b Poos 20760 kn + hTHRPLELIOLEDY
e SEATHAE/ e+ b1 Paom 60~70 km + h™ B B H
v REEEFREDE/ Cm = hD) Proso 7080 km » b LR EEAG LY
G B/ (m» s 2) Pgo 80 km « bt L b BE BR i LU A8
s BB/ (m » s72) P, o S s ] B 57
min BB/ (m e s™?) Py T8 3 B ]
ad B TR E/(m - s~ %) P, ) R A [ L )
asd I ERRAEZE/ (m - s P B[R] )
%3 13789 %28 4 K EMEEBIES
Tab.3 Database of kinematics sequences’ characteristic parameters for 13 789 x 28
FE T/s Ta/s Ta/s T./s Ti/s S/m  Umax/Ckm e h71) e P/%
1 365 63 66 27 209 1582.22 60 57. 26
2 142 54 55 22 11 985. 00 53 7.75
3 81 14 13 16 38 171. 94 27 46, 91
4 41 17 7 3 14 133,06 26 34,15
5 54 12 10 7 25 186. 25 35 46. 30
13 789 138 53 58 27 0 403, 89 24 0. 00

A FERIT 722 AR LA R K RITTORRER. A S0k fenl RLAR AR G318 47 3R AR sl AR 20 | o

TR 5 A F A BEATAMT , E RS B R AT 8900

Rt e T AR R E R
F4 ERNTARERRIUARES R

Tab.4 Contribution rate of principal components

EAFS ERSTTE TEE/ N BiwE/ %
1 6. 825 45, 499 45, 499
2 2.923 19. 490 64. 989
3 1.513 10. 089 75.078
4 1.103 7. 354 82,432
5 1.014 6. 762 89. 193
6 0. 564 3.762 92. 955
7 0. 345 2. 300 95. 256
8 0.274 1. 824 97.079
9 0. 147 0. 983 98. 062
10 0.099 0. 659 98.721
11 0.073 0. 487 99. 208
12 0. 064 0. 429 99. 636
13 0.037 0. 247 99. 883
14 0. 018 0.117 100. 000
15 0. 000 0. 000 100. 000

BOFR a7 3 B3 L s D R CE iz
FTEREE R IR LB KO 3 AN BT IR s a2
*k5 EHERFBENERSHES
Tab.5 Kinematics sequences’ principal

component scores
F5 %1 EMRS F2ENS F3ERS B4 ERS 5 TR
0.4535 —0.2382 —0,4361 —0.1645 10,6156
1.271 8 —0.142 3 1,262 5 0.3219 1,462 9
0.841 2 0.550 1 0.0250 —0.7207 1.3069
0
0

L7144 —0.3037 —0.0029 0.5032 1.0548
L7946 —0.2984 —0.4641 —1.1136 0.5067

T e W D

13789 1.507 4 —11.1013 41402 —9.197 7 —9.269 9
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SRR 5 D F R AR RRE SR K 5
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Tab.6 Three kinds of kinematics sequences’
comprehensive characteristic parameters

THEE E RS ERES EERES
T/s 328,53 171. 35 196. 21
Tu/s 115. 25 47. 67 27.08
Ta/s 92. 65 51. 63 29.71
T./s 107. 99 22. 96 12.48
Ti/s 12. 68 49. 09 126. 93
S/m 2 814.14 766. 55 554. 33
Umax/ (ke © h™1) 120. 00 57,00 41.00
m/Ckm « k1) 41, 26 20, 24 12.33
v/ Ckm » h™1) 48, 69 28.12 19.13
vsa/Ckm « h™1) 12. 46 9. 38 6.15
Qmax/ (m * s72) 2. 64 1.82 1. 43
aa/(m = s72) 0.43 0,41 0. 39
Qmin/ (M * s72) —4, 2 —2.14 —1.58
a¢/(m e+ s72) —0.5 —0.73 —0. 68
asg/(m e s72) 0. 85 0. 65 0.83
Pow/% 2.68 30. 99 36. 42
Pio2o/% 6. 90 28, 17 25.19
P50/ % 10. 72 13. 33 18.18
Psoso/% 19. 74 10. 87 12. 99
Pioso/% 24, 92 7.54% 4.43%
Psoso/% 14. 86 % 5. 82 1. 42
Psoro/ % 6. 45 1.92 0.71
Progo/% 9,10 0. 69 0. 42
Pso/% 4,63 0. 67 0. 24
P./% 35.08 27, 82 13. 80
Pi/% 28. 20 30,13 15. 14
P./% 32. 87 13. 40 6. 36
P/% 3.86 28. 65 64. 69

PR B, YEEUM 56 R B K 82 B B oy ARER
IREE P R = AT AE AL AN 3 B,
R % 4 B k. 0.999 985, 0.999 884 Al
0. 999 93.

MR Ah 2 56, 17 3 B0 B ] K BE Ry 900 ~
1200 s, T.O0UMEE 2518 324 AR A Be AN B i
FE S 3% 2z 3l i BoAe B 00 R o 1] B DA
— 2Rz sh2 i BB AT B, SR S5 3 DY 4 L AE
AR 2 MK A B2 MR A B AN
wA B BT I A AT T LA 4R,

AT W, T 3 ZE A7 3 T A S 2 B Ry 16, 20
km » h™" FTHIEEEAE 10~20 km « h™" X b 4750
i i) LR A 30 6.

B EAETT IR G TS E R LR R E =R
FRYE B T4 (BR W NEDC., % [ FTP-75. H A&
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Fig.3 Speed-time figures of three representative
kinematics sequences
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Fig.4 The car driving cycle of Shanghai
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Tab.7 Comparison among the car driving eycle of Shanghai and three other standard test cycles

N/ % WLl % SEE/X BELE/ Y%

TR TPHWE/ BATEE/  MBEBOEHI BT
(km+h™) km-h™') FHE/(m-s? HE/(n-s?)
i3 16. 20 24,91 0. 41 —0.69
NEDC 33. 60 44, 05 0.51 —0.71
FTP-75 34, 07 41. 63 0.59 —0. 69
Japanl0-15 17.70 23.70 0. 63 —0. 62

24. 29 26. 26 11.78 37. 67
23.81 17. 63 34,75 23.81
33.70 28.50 22.20 17. 40
25.90 26. 40 22.20 25.40

5 Japanl0-15 T8¢ ted, FilgTh e A 118 T
190, R o T B i) L5 R g B[] B 4B 5 Japanl0-15 T

DUHEAT » 53 N [6] Lo 1) R, 20 i 18] B ) 1,
YR Japanl0-15 LU, IR LALTESI . 2
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