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Study on Shenzhen Bus Route Driving Cycle
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Abstract The performance of automotive under specific drive cycles can provide a reference for the development and
improvement of vehicle systems. At present, there is no representative typical driving cycle in Shenzhen. In this paper,
the development of M347 bus route driving cycle in Shenzhen was reported, combining principal component analysis and
clustering analysis methods, and the rationality and the validity of the driving cycle were tested and verified. The original
micro-trips are divided into two series by the clustering analysis method, which may explain traffic jam and smooth traffic
driving conditions of M347 bus route. The M347 route multiple driving cycle constructed at last can reflect the real-world

road conditions.
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Table 1 Characteristic values of micro-trips
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Table 2 Results of principal component analysis

ES ¥y Ji TR (%) FF TR (%)

1 6.649 44.327 44.327
2 3.493 23.285 67.612
3 1.512 10.081 77.694
4 1.298 8.651 86.344
5 0.746 4.976 91.320
6 0.452 3.012 94.333
7 0.285 1.898 96.231
8 0.210 1.401 97.632
9 0.113 0.754 98.386
10 0.085 0.569 98.955
11 0.067 0.447 99.401
12 0.044 0.396 99.697
13 0.035 0.232 99.929
14 0.011 0.071 100
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Table 3 Principal component scores of characteristic

values

FREAE TR 1 ERSY 2 B3 RS 4
T 0.747 0.502 0.398 —0.044
s 0.897 0.278 —0.030 0.102
Vi 0.870 —0.190 —0.366 0.102
Vinax 0.899 —0.295 0.049 —0.024
e 0.333 —0.517 0.419 0.557
Gin —0.536 0.582 —0.121 0.414
T, 0.866 0.279 —0.112 —0.157
Ty 0.744 0.411 —0.045 0.285
T —0.013 0.257 0.911 —0.244
T. 0.715 0.423 —0.013 0.117
Vier 0.903 —0.299 0.048 0.008
a, —0.379 —0.455 0.346 0.576
ag —0.081 0.726 —0.158 0.515
Va 0.737 —0.537 0.036 0.002
au 0.005 —0.912 —0.183 0.127
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Table 4 Characteristic values
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Table 5 The score matrix of principal components

FATHE TR 1 TR 2 ERS 3 TR 4
FATHE 1 —0.279 —1.924 0.435 —1.510
FATHE 2 1.123 —1.686 —1.127 0.090
FATHE 3 0.688 1.147 —0.895 —0.479
FATHE 4 —1.416 —0.718 —0.542 1.115
FIATRE 5 —0.304 —2.270 —1.153 —0.061
FATRE 1559 —1.076 —0.293 —0.373 1.094
FATHE 1560 0.159 —0.704 —1.208 0.091
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Table 6 Characteristic values of two driving cycle

classes
ZH AR L %% 2
V3 km/h 2343 12.10
e R knmvh 75.00 71.00
N ) oy B % 30 16
I I TR 1 L % 27 14
AJHUN ) 7 L % 25 17
sStilnyaa % 18 57
IBAT km/h 28.74 28.12
o sl km/h 18.70 17.32
L K e m/s” 267 3.56
foe/ I e m/s? —2.67 —228
B8 ik 8 /s 0.56 0.63
TR BT SR 3 /s —0.62 —0.67
T3EE b g 22 /s> 049 039
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Table 7 Driving cycle characteristic values of M347

bus route

¥ HH
i K(s) 1400
SPA13E R ( kn/h) 22.76
B K3 ( km/h) 56
TR % EE (%) 24.7
PRI 5] 17 EE (%) 25.9
AN H] A7 EE (%) 17.7
B H] A7 EE(%) 317
IBATIESE(km/h) 23.76
T RERRAESN 2 (km/h) 15.98
BOMEE ( mis”) 156
TN FE (/s —1.61
T BT U ms?) 0.59
I BT AR (i) —0.58
IS bR 5 mis) 0.45
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Table 8 Characteristic values of different driving cycles

FIESH Wi SN AL it M347 4STATUS
PRI (kn/h) 19.10 14.14 16.20 14.90 2276 19.13
B (k) 59.90 50.38 64.00 44.00 56.00 35.14
DI 7 LE(%) 4330 29.11 34.90 22.80 24.70 56.39
IR 7 LE(%) 3330 27.16 3220 2330 25.90 39.85
BT H(%) 23.50 17.77 17.90 31.60 3170 3.76
BRI (/") 1.83 - 2.30 - 1.56 0.36
BN I (/%) —3.30 — —24 — —1.61 —0.18
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