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A Method for Constructing Commercial Vehicle Driving Cycle Based on IOV Data
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(1. School of Mechanical and Electrical Engineering, Qingdao University, Qingdao Shandong 266071, China;
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Abstract: In view of the fact that the characteristics of domestic commercial vehicle driving cycle cannot be
truly reflected by the classical driving cycle curve, that leads to the inconsistency between the vehicle power
system and actual driving cycle, and results in insufficient power and high fuel consumption, etc, taking a
heavy-duty commercial vehicle transport route from Shijiazhuang to Taiyuan as the study object, the vehicle
driving data are obtained based on the 10V. The established fragment database is further divided into low,
medium and high speeds by using the average speed method, the 2nd fragment cutting is carried out for these
categories respectively, and the characteristic parameter values of all categories of fragments are
calculated. The dimension reduction of the characteristic parameters of each short trip fragment is processed
by using principal component analysis, the principal component that can represent the main information is
selected, and each short trip fragment are classified by using clustering analysis. According to the time
proportion of each fragment category, the number of fragments that need to be selected in each category is
confirmed, the fragments with high correlation coefficient are selected, and a commercial vehicle driving

cycle curve based on real scene is established. The result shows that (1) by comparing with NEDC, FTP-75
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and other driving cycles, it is found that there are great differences in uniform time proportion, idle time

proportion and average speed, illustrates the great influences of driving environment and vehicle type on

driving cycles; (2) the driving cycle of commercial vehicles from Shijiazhuang to Taiyuan has its own unique

characteristics compared with the typical driving cycles in China and abroad; (3) compared with the

characteristic parameter values of actual collected data, the errors of the studied driving cycle are small,

which verified that the driving cycle is more in line with the actual road driving cycle and the feasibility of the

driving cycle construction method, and it has great significance to the development of heavy-duty commercial

vehicles driving cycles in specific regions and routes.

Key words: traffic engineering; commercial vehicle driving cycle; principal component analysis; Internet of

vehicles (IOV) ; clustering analysis
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Tab.2 Calculation result of characteristic parameter values
BB
EETOR(E szES A I
1 2 240 1 2 1145 1 2 446
T/s 61 160.0 23.0 100.0 135.0 72.0 100. 0 100.0 83.0
S/m 325 1017 3.25 1176 1 807 722 1278 1270 1 069
T,/ (m- s72) 20 36. 00 1. 00 37.00 12. 00 13. 00 40. 00 33.00 9. 00
T./s 11 62. 00 6. 00 0.53 0. 64 0.39 0.55 0.45 0. 46
T./s 13 32.00 1. 00 10. 00 36. 00 31.00 5.00 22.00 36. 00
T./s 17 30. 00 15.00 — — — — — —
v,/ (km - h™') 19.16  22.87 0.51 42.34 48.19 36. 08 46. 00 45.71 46. 37
V. (km + h') 26.56  28.15 1. 46 13.95 12. 67 12.49 15.01 16. 40 16. 66
V4/(km - h™h) 16.6  16.24 0.73 — — — — — —
Ve (km - h!) 41.99  46.44 1.77 54. 19 57.28 53.02 60. 27 60. 27 62.53
A/ (m = s72) .25 1.02 0.49 0.95  0.20 0.33 0.99 1.28 0.36
A/ (m = s7%) -2.91 -1.15 -0.28  -0.28 -1.46 -1.93  -0.27 -2.24 -1.24
a,/(m - s72) 0.58 0.41 0.49 0.14 0.02 0.05 0.16 0.16 0.02
ay/(m - s72) -0.92 -0.44 -0.28 -0.02 -0.13 -0.25 -0.01 -0.16 -0.21
ay/(m - s?) 0. 67 0.33 0.13 0.28 0.34 0.52 0.30 0.57 0. 38
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Tab.3 Characteristic parameter values after clustering analysis
v/ A/ i/ ay/
FRIE(E v,/ (km -+ h™") v,/ (km + h7™") D/ (km + h7)
(km-h™") (m-s?) (m-s?) (m-s7)
1% 1k 3.247 6. 649 23. 690 4. 465 2.003 -1.792 0.051
b 2k 16. 441 20. 652 63.510 14. 273 3.094 -3.072 0. 046
3\; ”Hiﬁ_ﬁ/% PO—IU PIO—ZU P20—3() P4O—50 P50—60 P6(1—70 Pi Pd Pu Pu
ERES 0. 404 0. 079 0. 006 0. 000 0. 000 0. 000 0.512 0. 001 0. 002 0. 485
ERES 0. 187 0. 264 0. 170 0. 062 0.019 0. 003 0. 204 0. 004 0. 004 0.788
A/ - ay/
EERORIE v,/ (km +h™") U/ (km = h71) v/ (km - h™")
(m-s?) (m-s?) (m-s?)
1k 30. 980 78. 760 16.924 21. 681 -8.728 1.178
ER ERES 40. 688 83. 390 15. 555 11.128 -21.33 0.772
tu B3k 50. 172 88. 610 9.280 15.956 -13. 44 0.316
% ##?Em/% PO—IO PIO—ZO P20—3O P30—40 PSO—GO P60—70 P70—80 P80—90 Pd Pu Pc
H512% 0.129 0. 181 0.193 0.162 0.133 0.028  0.003 0.000  0.243 0. 140 0. 617
ERES 0. 044 0. 080 0. 121 0.174 0. 244 0.064  0.009 0.000 0.178 0.323 0. 499
553 % 0. 001 0. 004 0.019 0. 337 0. 416 0.107  0.013  0.001  0.106 0.110 0. 784
e apin/ ay/
FEAE(E v,/ (km - h™") D/ (km + h™) v/ (km « h7h)
(m-s7?) (m-s?) (m-s7?)
= 512k 48.176 84. 140 17. 050 9.386 -14.76  0.470
bid EVES 61. 168 89. 800 10. 905 18. 647 -15.76 0. 265
33 #?E{E/% PO—IU P10—20 P20—30 P30—40 P50—60 P6U—7O P70—80 P80—90 Pd Pd P(:
g% 0. 046 0. 051 0. 054 0.0.96 0.316 0.187  0.055 0.002  0.243 0.285 0. 472
EAES 0. 001 0. 000 0. 002 0.035 0. 267 0.335  0.221 0.015  0.110 0. 105 0.785
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Fig.6 Driving cycle curve of heavy-duty commercial vehicle
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Tab.4 Error analysis of driving cycles

FHESEY % P, Py P, P, Vi
Pz T4 6. 66 16. 81 23.39  53.15 42.02
DS FENN 6.55 14.25 2217  57.02 42.87
A% 2% 1. 60 17.95 5.46 6.79 1.98

V. Va/ ay/ a,/ ay/
FHIE S5
(km - h™')(km - h™' ) (m - s7) (m-s7) (m-s7)
FHE T 4% 45.01 20. 33 0.28 0. 07 -0. 07
SRAEBR 45.87  20.41 0.26 0. 06 -0. 07
AHXTIRZE /% 1.87 0.36 7.98 9.52 4.29
4 ZHik

AHTFEIE T G0 R AR M H, X R 44T 3 T
DT R T T PSS, M T —FMAKEEKR
JEUR R AT B TR 2R

(1) M P - 2 3 8 5 o Al 99 50 32 73 oA ARk
HOE AR 3 By, XX 3 2RHEATE 1 REAT R A

By im, Bt R T 2 YR Bl ),
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F5 HABTRBEEIE (BA: %)
Tab.5 Comparison of characteristic values of typical

driving cycles (unit: %)

TS P, Py P, P, Vi
NEDC 23.81 17.63 23.81 34.75 33.60
FTP-75 19.09 25.60 28.85 26.45 34.1
T E A R 0.01 23.96 28.11 47.92 34.18

FREEHEZES| 4 (CHTC-TT)  8.61  15.78 17.44 58.17 46.44
AFRMAER I E T TH  6.66 16.81 23.39 53.15 42.02

(2) BT x R e ol TR AT AR Fr BEA T B
AL KA TR T E X — s e h 1kt

(3) &t 5 ENAMREFT 3T LRI, A
AT 2 R By A9 AT B O SR AT 3 T
FAERRZE S, IR T — SR B0 i %
FEZE RSB RT AT BAR R T o0 e, X 3 e 8 7
T P AR IR BRI A HA B 2R SE 5
S 3Lk
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