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Abstract

As an important evaluation index of new energy vehicles, mileage has always been a concern. A
study hotspot in the field of battery energy management systems is the high-precision prediction of
mileage. Based on the actual driving data of vehicles in a certain area in the north from January to
April, this paper divides the charging and discharging segments, performs data cleaning and corre-
lation analysis on various parameters, fully considers the characteristics of various battery energy
consumption related parameters, estimates the average energy consumption of vehicles, and then
obtains the maximum estimated mileage and minimum estimated mileage of vehicles. At the same
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time, combined with the total voltage data, we use the KNN algorithm to predict the mileage. The
results show that considering the parameters of the battery has an ideal effect on the mileage pre-
diction of new energy vehicles. After model training and test verification, the mean square error
(MSE) is stable at about 3.6, and R? reaches 0.97. It has high prediction accuracy.
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Table 1. Field names and meanings of driving data
=L ATHBENFRAEREX

T4 FE R
vid 1EF & bR —
dag_time KA ]
status RS
c_stat FEHLRTES
mode BITREA
speed ST
mileage HiE
t_volt HEE
t_current S
soc soc
dedc_stat de-dc RE&
isulate_r #82 HH
ap_stroke InsR AR AT FEAE
bp_stroke BN ARAT R
gear EELDA
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power_stat IXFPIRFS
district X
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max_volt_cell_id I ey FL F SRR S
max_cell_volt RV R F I S e
min_volt_bat_id BICHEHEL T RES
min_cell_volt_id B fI% B HE T AR AR S
min_cell_volt RV R F I S R A
max_temp_sys_id wEET RA S
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Figure 1. Box plot illustration
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Figure 2. Box plot method for dealing with outliers (mileage) before and after changes
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Figure 3. Changes before and after linear interpolation to deal with missing values
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Figure 4. Correlation analysis heat map
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Figure 5. Average energy consumption range
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Figure 6. Mileage fitting
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Figure 7. Correlation between total voltage and cruising range
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Figure 8. KNN model mileage application process
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Figure 9. Training set model results
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Figure 10. Test set model results
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Figure 11. Validation set model results
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Table 2. Accuracy evaluation indicators on the training, testing and validation sets
7= 2. WM SR ERETRE B 12818

BACEES =S UIEE S LAl S
MSE 3.60 3.72 3.95
R? 0.974 0.962 0.945

TERENEEVAMR . Oy 1k P IRTHE R R HER L, A SOR R VE R T TS R ZE Ay — A e
FHIESIN . 08X — 0, KNN BB I 7S RS RE, A ROt iRt 1 2 Jo 4k ml A R 7 A7
FERIA A -

Kk, 25 R R i % RS S HOM e i A R BON B AR IO 290 AR TSR, ok 1 A% G T00 75 VL 13t
WREREZE « TGN PEZE RS, DAL 7 BINRCR, M Bz A e, ERT 1 KNN S92 T LR 73
METATAT . AT TR I R 1) EERRE T 1) 'Rl 78 ies i BORH P e ke, AR
T EARAEA R B R B AR, R OE TR BRI BE R 2) A mt it RA (I soc. LK)
53 SR REARHRAE, M T REWS WA EN IS AT IR DL SR S NS AESE . SRT,  ASHIE FE A7 AE — L8R IR
Pho B, KNN SUEEN—ME 1 2] 7505, RN & 200 A i R s F b AT S BR s vh 5, )
RE - EUAE 2L TN I+ SEAAE T A RO FL, BB BE P REX 2 34T N M SRR SR (T S L SUsis
S5l 2072 Bt XA AR ) DA S RAE I R B8 b 78 70 R B A S R 5 2% 1 (A I R ) BO BBURR . b4k, Y
B NRFAE 2 2 T 250 B SRS AN S HL, 1 R T8 70 785 HE A1 B A2 38 P B8 (U S B L A 3 2 28 ) X i
MBI . Sehh, N 7t D3R T HIRG B DA K SN Bk S O BV R AE A R B 3RS . A
QUK BRI S AR, ] DABEAT DL R TAE:

1) ATLAE FE 2 D3 (1 2 B XU A ST 48, IR 45 & TR b X PR SEBRIA SRR ER 5 VAL o

2) BB MO B AR, ) N ANEAT R AL (X SR IX AR .

3) At RS RN PR, N AR A

SE 3K
[ B, A 5T BRSBTS AR TN T ). YRS AR, 2020(13): 1-4.

[2] WA, SREE, REAERR, 55 T AR RSITR TR isia i R4 TR S5 R, 2020, 20(5):
100-106+141.

[3] BE#EHE, (FKE, 4%, 2% BT STM32-0CV EM 4l sy FER 4 BB, B FHARNHA, 2017, 43(12):
33-35+39.

[4] &l B TP R4 i shiR 2 /047 B AR TIAT 72 [D]: (Wit 24 00 3], dbaT: JERTsCiE K2, 2018.
[5] Fk—fh, ExxH. —Fh3E TR B0 E M REER]. BARE X, 2014, 36(11): 58-61.

[6] ZEf)I, REZ, WERA, 55 AL FER UG AR TTER]. SR80, 521, 2002(4): 16-
20+76.

DOI: 10.12677/airr.2026.151011 108 PNER ST IR YN


https://doi.org/10.12677/airr.2026.151011

	基于电池能耗的新能源汽车里程预测
	摘  要
	关键词
	New Energy Vehicle Mileage Forecast Based on Battery Energy Consumption
	Abstract
	Keywords
	1. 引言
	2. 新能源汽车原始数据预处理
	数据特征相关性分析

	3. 里程预测模型构建
	3.1. KNN模型基本原理框架
	3.2. KNN模型在行驶里程预测中的应用
	3.3. KNN模型参数设置
	3.4. KNN模型预测结果

	4. 总结展望
	参考文献

