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Abstract : This study focuses on in-vehicle data acquisition from a light-duty battery electric vehicle(BEV). In the case of
electric vehicles, there is a limitation in acquiring electric-powertrain-related data because these are not included in the
on-board diagnostic-I1(OBD-1I) regulation. Therefore, in this study, the method of acquiring the in-vehicle data of
light-duty BEV through the unified diagnostic services(UDS) standard of the vehicle was studied. The data related to the
battery and motor were acquired by using the control area network(CAN)-UDS protocol while performing the multi-cycle
test(MCT) on a chassis dynamometer. After that, correlation analysis was performed in order to determine the suitability of

data acquisition with the CAN-UDS method.

Key words

. In-vehicle data(X}=F W4~ ©]o]E]), Controller area network(AlS A|o]7] F4

A7), Unified diagnostic

services( 3 F1 ¢k A H] ), Battery electric vehicle (Bl Bl 2] 2] 1 7] 2}5 2}, Multi cycle test(&E- &A1 S A &)

. ME

H b AN 27k wiEE 15
Apeke] 247 2 w2 % dH] 7 3
t} ofoll Apsat AxAb= AbEAke] A& Fd7|= 7H
gl LAV S S-S BEE A7 AEA
of FFHem FAskaL gtk A oluA] 715H(IEA,
International Energy Agency)2] "Global EV Outlook 2020
o W= AA7FA] 1771=2] AE7} 2050»#77}4 100 %
Tl A SRS v s dAH e
2 AT S TR PCED TS [EAC)A Xﬂ Al gk =7
A7 ARs A el whEw, 203037k = A A7) AbE
A7 H o) 29 43N 74H) S7hE Ao 2 o dekglan
714 Ao w2 20359 7l EVE ehd g 4
AU A Fol, 20401 ZFell= H o 28 %] Al
évga M Ao R o 2w oy A
2] % (EIA, Energy Information Administration)ol]A]

Hn:&om

0.
ﬂllo 2 e

zﬂ

N

0]'51 N\

u OEi_l

“Corresponding author, E-mail: chaj@ut.ac.kr

3 TAnnual Energy Outlook 2020, ol W=

M H7E=2 7P w48 ekl 9
Ao = A 10}"*3} 1= ol A4 e
A0 SR vl Bt 7.4 %°] S7HE 0% 2050
WA7HA] A SH S7F & A oAl

=] ¢ w3k A7 RSk A o] A%
Ao g F7kehe FAIE Holal gt 2019 FENE
Kol A A A g AFE o] w2 201510l A4 2019 U}Xl 4
a3 A 71?<}5?‘<}°1 =71 16.540 7}Ek 7L, Al
A AE B3 3.2 %ol A 159 % o}OﬂEE%,‘”%
7kl Fa Q1o (HAH-<] X%ﬂx}i s A,
QAL AAE e, G)y= =2 vARIA] S T
#el mek 14 WstE Sk =3 Xél‘%t 2019\
A3z} A A] 7] A A A 204003744 H 7] A g A}
8307kt o] Hit AlES Fska ol wEaith?
A ARl SoME = e FEAE S THEH

I'his is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http:/creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium provided the original work is properly cited.

693


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2021.29.8.693&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

NI B

10t IA| T A7 2-EAE, 5 X}% o] BF& Acts}

9o 2025714 1139k ] B ¥

o]} o] F ATl F31= oL %L

gk A7) As ko] HagAgd Ao gao], A 7| As1e] o
A ik

UAas 4 2 73 54 & ZANEA QL A o]
g g ateh” SHAIRE A7 A5 Abe] A o o g gk Ao
Y F-elolEl= 7]E OBD-1I 714 2.5 ujZ7t2 By

ol E] zﬂiﬂ )55} Ho) el V|91 7] 9} the A 2
o] g volEE AlTeA ek webA 4715
o) Yol e 2 Soll #& A7) B s,

oof] ¥ &IFlof| A= CAN-UDS &= W) S 3H8-3o]
2% A71AREARe] viFHlolH 5 B3 AFE 5
g3}tk CAN(Controller Area Network)5 212 x}&-2]
ECU(Electric Control Unit), MCU(Micro Control Unit) %
Z} A o} EA41S flste] AAHE Lo, o] & Fake] A}
& U o]y F=o] 7hssitt AT, CANGAl W
21¢] dloly #H5e] 49 B&F CAN-IDGE(CAN
Arbitration 1D, Byte position, Scaling factor)”} 271%™,
CAN-IDAHE 9] g o] ojeigo = Holy FHSo Al
gho] Stk webA 2 Aol s AEE 7] e
CAN-UDS3 < ZREZS o]-&dfo] ko] CAN-IDH

wol g WS AAjsta, 13 IDE Falo] 2
3 dlolE] A el thste] A5k 8 UDS

E2 P48 BEHA AST Aol 32 2ug

mt‘l

2. Z7|2t52t CAN-UDS C|OJE] S W
B o= x}eke] UDS(Unified Diagnostic Services)>
REZS AMEet] &Y W7)AbFe] duA] a8 ¥4
tlo|El & #5538}, ol &8-S 4813t} UDS =
20 180 14229-19] 145 waw, 7|E 2
2ko] wj7|7b~ B dlolHE Al¥E= OBD-1(On
Board Diagnostics) T2 ol| 4] A|-8-8}4] &= v]wl 7] &=
S Algseh wEbA] A7) 2bsAke] e E] 2 2E 3
o] 1E1 = F 53l 2lo] golslth E3UDS TREF
o] - dolE 84 AFE Eale] tolH e ¥ 9
o] 7}~O}Ui 274 Arbitration ID % d]o] ¥ 2Hut 7}
Sotthd, A7 sk ARl "oy FH 5] Vb5
=2

2.1 UDS E=7|¢t Glojg] 2|S wiy
¥ ¢17e] UDSEE 714 FlolE] 52 CAN-UDS
EFS Q5= D e e Adr|9 @ C
227), @ Alo] PCE AHeate] F8)atel o ]w A

694 FAI2ASABEE =2 AH29H A8B, 2021

434 - AzE

1
1
Target data selection Target data

Selection & confirm
communication

. - . CAM logger
Vehicle diagnostor + Vehicle
( Data request to veh. ‘ Record data request &

veh. data swgnal

Vehicle diagnostor+ CAN CAN \u ger
Communicate with copied - Copy veh. data signal
wveh. data signal (fixed data)

CAN logger
Modify
copied veh. data signal

Data
changeless|

Target data
reverse en glneerlng

CAN logger
Change to
data request signal

Vehidle diagnostor
Check data change
in diagnostor,

Confirm
data chang
Vehicle diagnostors+ CAN
CAN data scaling
| |

v
CAN logger
Create
data logging script

Target data logging

Fig. 1 Flowchart of UDS-CAN data acquisition method
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Fig. 2 Velocity profile of MCT mode

Table 1 Details of tested MCT mode

Mode Distance Percentage SOC Duration
(km) (%) (%) (sec)
UDDS 1 12.00 2.59 98 1,346
HWFET 1 16.52 3.57 95 760
UDDS 2 11.98 2.59 93 1,346
CSC1 306.96 66.31 28 8,849
UDDS 3 12.02 2.60 26 1,346
HWFET 2 16.53 3.57 22 760
UDDS 4 11.92 2.58 20 1,346
CSC2 75.00 16.20 0 1,944
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Table 2 Specifications of Voltage-Ampere meter

Item Specification
Motor type PMSM
Motor Max. torque 295 Nm
Max. power 100 kW
Battery type Li-Ion Polymer
Battery Battery capacity 38.3 kWh
Rated voltage 3194V
Current capacity 120 Ah
. Single reduction gear
Power transfer device Giar ratio : 7. 4%2
Curb weight 1,530 kg

Table 3 Specifications of CAN Transmitter/Receiver equipment

Item Specification

CAN transmit /
receive interval

10 Hz to 1 kHz [100 Hz in test]

64 Bit timestamping

Timing specification
£ 5P (accuracy 10 1 sec)

Maximum Propagation Delay : 120 ns

CAN physical layer Loop Delay Symmerty :
-10 %/+10 % (2 Mbps)
Data rate (with PC) 480 Mbps
Data rate

. . 1 Hzto 1 kHz [1 Hz in test]
(internal logging)

Table 4 Specifications of Voltage-Ampere meter

Item Specification
Voltage mesurement range 15~1,500 V
Current measurement range 0.1 A~20 kA
Accuracy +0.04 % rdg.
(Voltage, Current) +0.05%fs
Data rate
(internal renewal) 20 Hz
Data rate 1 Hzto 5 Hz
(logging) [1 Hz in test]
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Fig. 15 Battery current in partial CSC mode
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Table 5 Specifications of voltage peak value in each mode

Table 6 Specifications of current peak value in each mode

Mode Total data set | Current peak value | Peak value
number (#) number (#) ratio (%)
UDDS 1,346 188 13.97
HWFET 760 136 17.89
CSC 8,849 3,235 36.56

Mode Total data set | Voltage peak value | Peak value
number (#) number (#) ratio (%)
UDDS 1,346 127 9.44
HWFET 760 64 8.42
CSC 8,849 177 2.00
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