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Abstract

Aiming at the problem that the traditional K-mean clustering algorithm is prone to fall into the lo-
cal optimum during clustering, an improved K-mean clustering algorithm is proposed, and com-
bined with the principal component analysis method, it is applied to the construction of diesel ve-
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hicle operating conditions. Firstly, dimensionality reduction of characteristic parameters of ki-
nematic segments was completed through principal component analysis, and then the improved
K-means clustering algorithm was used to cluster kinematic segments. Finally, representative
segments were selected to synthesize operating conditions. By comparing the characteristic pa-
rameter values of the independently constructed operating conditions with those of the overall
data, the relative error of each parameter is between 2% and 5%, indicating that the operating
conditions constructed by the improved K-mean clustering algorithm combined with the principal
component analysis method have high precision, and have a strong representation of the vehicle
operating conditions.
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Figure 1. Data acquisition equipment
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Figure 2. Schematic diagram of kinematic segment division
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Table 1. Kinematic segment screening conditions
*® 1 BHFRERHEFRYS

i N A i 2 A
B35 P B (A >10's
S (v) 5 km/h <v < 100 km/h
TR P R LI (] <10s
g S (a) -5 m/s? < a <5 m/s?
ST RRSE [A] <10s

WiEe 1 N, XHEsh R B [ #e T IR, BoRiz sh2 Fr Bt e kT 10 F0; i 45 /N T2 F
5 m/s?; T ZE 5 km/h ) 100 km/h 22 08]; BIEEE N O FOIHE AN 10 #0; $ iRk 4 0F 3478 3
%H&mﬁﬁ {E15 3 iz sh 2 B BB BARERME . FEXE R 5250 Mz sh b Bk {7 i ik )5 75 31 4526
BEE B
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SE SIS AE SR, ARG IR SR S B0 IR B B2 B BURFIE . IR MERRIES & 2, GiittE
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Table 2. Descriptive feature parameter

2. MR MFHES

5 LS S & AL
1 T, S [A] S
2 T, B ] S
3 T TR [A] S
4 T, JnsE s [A] S
5 T 1B3) v BRI ] S
6 Vi PEREATIEE km/h
7 v, R R km/h
8 A S35 i km/h
9 a, B R m/s?
10 ay R m/s’
1 a, LA 03 m/s’
12 a, T m/s?
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Table 3. Statistical characteristic parameters

F 3. GITMHHES K

JF5 FIESHF S 5 X BT
1 R, SJHOIR AR IR 8] EE 5] %
2 P JRCIHCIR A I A] EL 451 %
3 R IR ZS B 8] B 451 %
4 P EHOIR AR IR 8] B 451 %
5 Poo 0 %1 10 km/h & 5 [X ] /5t %
6 Fo2o 20 1] 30 km/h JEEEIX 7] (5 He %
7 Pooo 20 | 30 km/h JEEEIX [A] 15 b %
8 Poao 30 F1| 40 km/h E X (8] 5 Ee %
9 Poso 40 2 50 km/h 3 [X &) 5 b %
10 Poso 50 | 60 km/h 3 B [X ] 15 Bt %
1 Poto 60 %] 70 km/h &£ X [A] 15 b %
12 Pro. 70 km/h LA_BJ#FE X TA] 5 L %

XA T X7 (2 8 BO AT RHE S Bt 5. SRR A5 Rk 4.

Table 4. Kinematic segment characteristic parameter calculation results
F 4 BHFRBRFESHITEER

A BUS T T, T T, T . P70 P
1 11 25 17 15 68 0.00 0.00

2 85 103 81 72 341 0.10 0.00

3 128 112 95 83 418 0.00 0.00

4 63 72 88 132 355 0.21 0.00

5 95 88 79 62 324 0.00 0.00

6 53 125 134 207 519 . 0.15 0.00
4526 66 78 92 99 335 0.33 0.00
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Table 5. Principal component contribution rate and cumulative contribution rate

5 EMTTEERMR N TEHE

G FHAE( ik 9% 2%
1 6.25 41.17 41.17
2 2.91 19.17 60.34
3 2.15 14.16 74.50
4 1.38 9.09 83.59
5 0.77 5.07 88.66
6 0.69 455 93.21
7 0.31 2.04 95.25
8 0.30 1.99 97.24
9 0.15 0.99 98.23
10 0.11 0.72 98.95
1 0.09 0.59 99.54
12 0.05 0.33 99.87
13 0.02 0.13 100
14 0.00 0 100

Xt B SRAEZBURAR R BEAT TR, A3 3 B SRHES ORI 6, Hia& 6 ATLig i E
oy 1 R BRI MRS (8] 220 F B[R] JRGR S R) L PR L Y R P EISATIE . ek
WL TRy 2 BEEAGRAIGR T EIRGE L . PRI . SRR ORI ey 3 FEMAER
MR I R 4 AR R ] .

Table 6. Principal components are correlated with characteristic parameters

6. ERDSFHESHMEXM

RFAEAE F R 1 FHY 2 F Y3 F R 4
SYH I [A] 0.765 0.242 -0.059 -0.305
S [A] 0.302 0.249 0.608 0.656
PRk ] 0.900 0.225 0.168 -0.121
T3k e i) 0.927 0.201 0.069 -0.133

B BN IA] 0.899 0.306 0.292 0.087
PIIEAT 0.759 -0.289 -0.348 0.359
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BRI 0.798 -0.359 -0.337 0.249
- 3 0.811 -0.225 —0.495 0.019
I K YR i -0.510 0.569 —0.289 0.169
K i 0.511 -0.515 0.419 —0.260
S35 ik -0.225 -0.568 0.489 -0.073
T 25 el 0.052 0.768 0.036 -0.152
BT HEE 0.361 0.628 0.279 0.345
T AR e 2 0.425 0.757 -0.038 -0.269
X E A AT U, SRR 7. WA TR RE .
Table 7. Principal component score matrix
Fz7. ERNEHER
P TR 1 F ) 2 T3 TR 4
1 2.6352 1.8865 -0.6948 0.5162
2 0.4256 -0.3366 0.5421 1.1562
3 1.8823 —0.3256 -0.0061 0.5053
4525 1.4896 0.8356 -0.4352 0.0528
4526 2.6549 ~1.4201 0.2236 -3.1235

4.4, BUARY K-BERKGRSH

iz SO K-29ME % %ﬁ/ﬁﬂiﬁ]%ﬁ&ﬂiﬁﬁ KR, Kz

Table 8. The average eigenvalue after clustering

%% 8. BAFEITIIEE

SENF R B =R, RIE SR I RIE
fahn# 8. ik 8 WILLAEH, o 1 Kissh= B Pk i,
%ﬁ%‘ﬂ%‘/ﬂ 2%LZB%HE&EFiﬁLf%ﬂmﬁtt@'iﬁiﬂ: LARPIR 8], AR 78 B d 1 i A7
B0 58 3 IV B BRI, ROk Ll derm, AR E BR A I AT B A O

B LR E, ARFD X BE RS

R EIES EWES F3HK
Vv, 55.26 31.23 17.09
V, 69.31 52.21 30.35
T 125 238 336
Vy, 5.35 6.07 5.69
a, -3.29 -3.18 -3.02
a, 3.25 3.16 2.92
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Figure 3. Vehicle driving cycle
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Table 9. Comparison of character parameter values
= 9. HESBUEXTEE

FIES 3 SFEARKE F @ IIE AT T
SRR EV, 26.532 27.073
BRI P, 0.281 0.288
TR LA Py 0.279 0.273
P L P, 0.265 0.259

SFEIE L a, 0.769 0.786
SERINEE a, —0.756 -0.792

2 9 A8, H FEERIZAT THLHUEEEA B )7 2 A XR 2 2.0%, &3 LA xR 2R
2.5%, JIELLEIAIXTRZEN 2.2%, DR LFIFEST R ZEAN 2.3%, THINEEEAHNREZEN 2.2%, THIE
FEFIXTIRZE N 4.8%. HH UL AT WASHE 78 A4 22 A AT LIRS AR B S A1 S BUE AR Z2 1R /N, o] DL T
I S5 e 2 50 S B B B AT R D
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AR TR A Ja 22 LAt 7 T 750 A S B (1) b A SR 5 A B o

SE

[1] e NRILAEA GG, ERSEREEHENR(2022) [R]. dbnt: drde AN RSEAE A SRR, 2022.

[21 Mora, J., Willems, F., Seykens, X., et al. (2018) An OBD Strategy to Estimate SCR Ageing and Detect Urea Injection
Faults. IFAC Papers on Line, 51, 369-376. https://doi.org/10.1016/j.ifacol.2018.10.076

[31 Fu, L., Hao, J., He, D., et al. (2001) Assessment of Vehicular Pollution in China. Journal of the Air &Waste Manage-
ment Association, 51, 58-668. https://doi.org/10.1080/10473289.2001.10464300

[4] 38 PEBRRZETI THIFRD]: [t 2=A0ie 5], Jbat: JEaT3 TR, 2016.

[5] wEM, R, FhR, % HT K-EESES IR T E SR AT L& 5P ). IRERK, 2017,
506(11): 13-18.

m

DOI: 10.12677/m0s.2023.123249 2731 e RSE TR


https://doi.org/10.12677/mos.2023.123249
https://doi.org/10.1016/j.ifacol.2018.10.076
https://doi.org/10.1080/10473289.2001.10464300

ot
bl
o

[6] W%, &H, X5, & ETISRERFENKETRAETE TOUME]. SRR ER(TAAR), 2018, 48(5):
1366-1373.

[71 ERSRER, 24, Sk, & WA EREAT S Lo E L[] 208 B TR 4R, 2020, 20(6): 1671-1673.

[8] Bk, T s s K-Means KRR AT R COUM &[], BFF T, 2022, 21(5): 175-180.

[0 JAEAE, XUE#. BT K-Means TR AT S DO ). Wi FHE, 2020, 43(11): 93-96.

[10] RMAMA. ZET-2RIEFN Python 15 F BRI E B ZE 44T 0 UM [D]: [ 2 hnie 3], P2 K2R, 2018.

[11] Tl KEWRREW M ERATE LA R[D]: [t hit ] K& Sk, 2018.

[12] BXEE, sKEUM, AE/KIES. FHEIMXIREATI LA FT[I]. BREER %224k, 2000, 20(3): 312-315.

[13] #A&Im, ZHs, WA, . HETREEARR Lo 2473 T E]. RS RS2 (B AR IR), 2015,
43(10): 1523-1527.

DOI: 10.12677/m0s.2023.123249 2732 jE L NN


https://doi.org/10.12677/mos.2023.123249

	基于改进的K-均值聚类算法构建柴油车运行工况
	摘  要
	关键词
	Construction of Diesel Vehicle Driving Condition Based on Improved K-Means Clustering Algorithm
	Abstract
	Keywords
	1. 引言
	2. 车辆运行数据采集
	3. 主成分分析和改进的K-均值聚类算法
	3.1. 主成分分析法
	3.2. 改进的K-均值聚类算法

	4. 运行工况构建
	4.1. 运动学片段划分
	4.2. 特征参数选取与计算
	4.3. 主成分分析结果
	4.4. 改进的K-均值聚类结果分析
	4.5. 运行工况合成
	4.6. 工况验证

	5. 结论
	参考文献

