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Development of Measuring and Controlling Platform for

Distributed Drive Electric Vehicle Based on LabVIEW

SHEN Jian, WANG Yunchao, XU Kun
(School of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China)

Abstract: In order to study the handling stability of electric vehicle driven by hub motor, an electric vehi-
cle test platform with four — wheel steering and four — wheel driving was designed and developed. This paper in-
troduces the overall layout of the test platform, the working principle of the measurement and control system,
and the hardware assembly. By using LabVIEW, a test and control system for the test platform was developed.
Finally, for the experimental conditions, such as linear acceleration and angle step input of steering wheel an-
gle, this experiment platform was used to carry out rapid control prototype and road test of control algorithm.
The test results show that the platform can perform electronic differential and vehicle handling stability tests,
meet the design function requirements, verify the effectiveness of the control strategy and evaluate the advanta-
ges and disadvantages of the control algorithm, which lays a good foundation for the development of control al-
gorithms for distributed — drive electric vehicles and the analysis and evaluation of their handling stabilities.

Keywords: electric vehicle; measurement and control system; rapid control prototype ( RCP) ; test plat-

form; electronic differential
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Tab. 1 Technical parameters of distributed drive electric vehicles

Fig.1 Configuration of the overall vehicle

—ZP!%R—‘J“/ mm
Vehicle dimensions %Eﬁ/mm %\ﬂﬁ/mm %Hﬁfm*ﬁ Eﬁﬂﬁgﬁ/( A-h)
K x5 x5 Distance between shafts Wheelbase Tire specification Battery capacity
Length , width and height
1 980 x 1 250 x 600 1 070 815 185/65R17 100
AL AU FL FLBILAE FL R ML P 5 R ML B LIRS PN ES
Rated voltage of motor Rated voltage of motor Peak torque of motor Rated torque of motor Maximum power of motor
/v /V /(N+m™) /(N-m™) /kW
48 48 50 35 2
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Fig.2 Test platform of distributed driven electric vehicle
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Fig.5 Upper computer interface

http : /xuebaobangong. jmu. edu. cn/zkb



3 1 e, 45 FET LabVIEW 23 A sNIK Sl o 2l 4 4% F & - 215 -

3 HFERE

H T UEFTF A RIAE 42F B A S, BT KRS ORI e BN | A DL A
S TN T TR AR,
3.1 EfThiEiRE

TEAN S R T AR TR A I 6 (a) 7R, IEENRRETE 0° 248y, BHZMBATI % 11.4 s B,
FGRC B E, —Bei ], R RER BRI . T A SRR BC A AR B ALY T 1 1R 25 DL R
Tl EL R ALK S sh Rt I AR s mr Be it I L™= A iR sl A s, BEE EEER S, XFh
PR ZEHTEIE, M 6(b) Fias, M 30 km/h B, PUSRE AR A Ra e . iR, AJRR1E
It AR BT RO, A 3 AN OREE TR AN

0.5 300

250

200 1
4 —— KW Lefi-front wheel

150 ;s ———- /2 JT % Left-rear wheel |

[ — F HI 48 Right-front wheel

47 J5 % Right-rear wheel

() PN WV S AN MM A A AR et

100

3% Rotation rate/ (r-min™)

T # %5 /A Front wheel corner/(°)

[
50t b
‘:
-0.5 0=
0 0 10 15 20 25 30 0 0 10 15 20 25 30
tls tls
a) A #8551 Front wheel corer b) %5534 Wheel speed
B 6 HZ&hniE

Fig.6 Linear acceleration
3.2 AHTHE
WE 7 (a) s, RGBSR, AT A 11,5 s I, Z5H0%8 20. S A A B ER G 5, X
R A IE, R AR T, ECU HRSRAYHL 122 AL SC I Dbl DU S e 8t Anf&l 7 (b) firas, A&
0 ~5 shnsidfirh, M TR, X LRSS AR TE DL S LR AR A G, 5
Ah, TEMERE AR T, A ARG B TRRE SN, A R AR BRI IS

500

25
20

S

A
300 /

200 /;]
J P ﬁ;l] % Lefi-front wheel
i ~~— JEJG % Left-rear wheel

400
15

3 Rotation rate/ (r-min™)

BT %8 %% 8 Front wheel corner/ (°)
(e} W

100 /: ~ A AT % Right-front wheel
f 175 % Right-rear wheel
=-0.5 0
0 0 10 15 20 25 30 0 0 10 15 20 25 30
tls t/s
a) HI4EH% A Front wheel corner b) EH T E Wheel speed
B7 AFmE

Fig.7 Turning right
3.3 EHETRRE
WK 8 (a) s, BHANMEATHZE 14. 8 s I, ZHT5 19. 3010 A28 BT ERE 5. NI 8 (b) AT LA
B, R IRAAR, RS AR RAFR 2 OC R, (AR R, A7 R 00 A T I
B, FIINEMPAS ER s A B IH =, I B A G RAFER RN G, X B2 545 AL Ay
LS A LA G R PID 240A ¢, G545 m oL R, ¥ F & et 8 45 3= 4

http : /xuebaobangong. jmu. edu. cn/zkb



- 216 - FFRREM (HRBERRD 524 %

AR TRDRE S L B IEAS TS LUR Bk i sk i R e 2% |

5 500

0 =
= £ 400

: Ll :

- - B

E -10 % 300

g 15 \ ‘EE 200 ] S
; =20 = 3 ——ZEHI 4 Lefi-front wheel
g 100 (\ et -~ LG 48 Left-rear wheel
Z‘_; =25 #® N P -~ 47 i % Right-front wheel
= i 41 J5 # Right-rear wheel
B 30 O

0 0 10 15 20 25 30 0 0 10 15 20 25 30
t/s t/s
a) HI4EH% A Front wheel corner b) %485 4 Wheel speed
B8 ZFm

Fig.8 Turning left

4 Z5iE

ASCHE H EBF R 4 57 KR I AE 7R AU BERN 1, T LabVIEW S0P & T 4345 L3R Bl
AT A, 454 Matlab/Simulink |, $EAT 7Pt F bl BRI EGRT, KIGLE R R, 1) &t
(195345 2 2 RS T 7o T2 MR ZE AR R G VDI, T RS X AR, s R B IR A TOTAY o
R IAEER , FLEA AR AR, AEse B b i e i B S R 5 2) 140 2 L B 2
PEI M TF 1R R PR B 0 - 45 R S ) R G T R A JEL ) B 5 3) k22 )
PO 3 0K T SR T 2 B AR R S PN T P S0 58 25 T 3L

[ &% 30k ]

[1] HORI'Y. Future vehicle driven by electricity and control-research on four — wheel — motored UOT “ Electric March 11"
[J]. IEEE Transactions on Industrial Electronics, 2004, 51(5) : 954-962.
[2] NAM K, FUJIMOTO H, HORI Y. Lateral stability control of in-wheel-motor-driven electric vehicles based on sideslip angle
estimation using lateral tire force sensors [J]. IEEE Transactions on Vehicular Technology, 2012, 61(5) : 1972-1985.
(3] A, W, AEEE A RIRS il s ds s Iyl A R BUIRER R [J]. HULARTRESA4E, 2013, 49(8) : 105-114.
(4] Sy, 2R, 82, BT CarSim MPURECOHUL IR EEB BN [J]. RIEE S EH TR, 2015,
53(7) . 8-11.
] oskZRZE. RS S B SR MR RIS (D], KEE . MO, 2009.
1 &M IR B R E S R LR R RS BT [D]. K& MK, 2015.
(7] WEMAR. 2T DSPACE Y EPS PEREQGEUTSY [D]. PI%. KR, 2017.
] i, RS, RSO, PR R RO R B [J]. AURAER, 2009, 27(2) : 72-75, 80.
1 ETUH, BT, KR, 4F. DSPACE PR RO TC R B A S AL R R AR (1], BRI TR,
2015(1) ; 20-23.
[10] EfEIR. JETA B LAY AR IR Eh 22 s e m P2 RERURTFY (D). HEIR. YRR, 2012.
(11] FRMG, BARSE. SETRERBT A sh A et A tss [J]. Ashk 510G, 2017, 32(9) : 60-64.
[12] BUZFH. R EghmalE BrE S A sh S 2l shEmlas s (D] Jeat: JEntsgi@ Ry, 2018,
[13] VPRI, BRESE, %R, T Simulink RY2EHR SN VOU #HIRIEET L [1]. R4 TR, 2016(5) : 19-21.
[14] ZJE FT LabView MHIR HLHIE S —i# R dils e MR KRG W 505 [D]. % KER¥E, 2017.
[15] ffaff, &M, ER&. 5T LabVIEW SO R R B 086 1 & 3= R geikit [J]. HRSSHE K2
(BERBERR) , 2015, 34(3) : 162-166.
(BERERE BF 8 ZXHER B58)

http : /xuebaobangong. jmu. edu. cn/zkb





