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Executive motor of steer-by-wire system test based on model

HU Li-nan, CHEN Guo-jin, CHEN Hui-peng, JIN Shao-xun
(School of Mechanical Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract; Aiming at the problem of writing a large number of codes in the traditional simulation, the model-based design was investigated.
Simulink and TMS320 F28335 were used as the tool to establish the simulation platform of the executive motor. The corresponding model of
the motor was built by the platform in Simulink. The target model was compiled. Then, the codes were generated automatically and down-
loaded to the target board. The angle change of the transducer was seen as the control source of the motor. By twirling the angular transduc-
er, the output voltage was changed, thus the motor can be controlled. The voltage range of the target board was from zero to three. One volt
and a half was set up as the reference of the motor’s direction. The direction was judged by comparing the actual voltage with the reference
one. The results indicate that the method of model-based design shortens the development cycle, proving that the platform can control the mo-
tor effectively.

Key words: model-based design; simulation platform; steer-by-wire system; executive motor

PRl 22 , [ I 52 BB B o 2T T4 5 10AS,

0 5 & P TARRCRAT I R TG 23 ARt T

HAT, i B & A ARG i B2 RA
TAR AR T IT N . AZ SRR A SR GIT A T
YRR 32 200 AR B M SL AR AT B S5
W4 B, HIF R R P HOR MR AT 30
BUTOSRHIE RFR R, RGBT I AN R AR

i HHE:2013 12 -03
E&£ WA FHKARPEI %I H (51105125)

H, Bl S BoA BE A B, IR ANE 2
SEIRAS T H2 3 BT A ] . BT ROR st o T
FRIMATER AL T — i A I 4 5 ICF &, (AL 48
RGTF RN 4 AN BA LS A —, it RE R
i R — ZR G0 A I A TE n] LAPR UE B I 2 B A 4R

PEE TS AT (1990 - ) , 22, i g = T A, F2BE AR5 e () R G877 T A F 9% E-mail :hin3333@ 163. com

BEBKRRAN:EEE, B, 487, H+4 S, E-mail: chenguojin@ 163. com



53

R , 25 TR A2 P2 AU T v LI 52 -331 -

IHEBR GAFAE MR

AHIFSE 3 B R TR B B B 5, ST
LI 1) P T FR LA A R R g A 2 S A e 1] 1)
P E

1 RTEAN T M EY 5

1.1 EF&EBRET

PR B i T R B DL — S RS B R
O, A A R PR HH AT BT T, R AT e 5 105 B %
5 A 3h A IR S BE . AT AT IR R S
RIS RGN G — ik, RES 5 1%
TG B AR b oo 1 38, I 5L o4 2o O B LT R
PEAT ATATPE I AL A3

BT BB —Fp PO | R R S A R
GEr) 7 A ARG R G L TR, BRI T

(1) B AT T AR , U QT 4R SRS B, 75
B RGBS — BT B G — A i o
DB eI AT LA B AR TR0 5

()G — I R T & b, SRV i TG K
SIAT I BT UG S0 IE , IR SR 5031E 5 T
A5 L TR AR, 7T L 5K AR G [ 2L A
RGBSR AT R R P RGP REFE 5

(3) R H A ShCHS A B A, 121 2B Y 1R A 2
B ARAR T A, T & 108 35 0K 1 ofe 53k Aty
BT b i A A B9 A B R g6 UE o R U R 45 1
HAHLA S ETE .
1.2 EFEBNHEFES

H i E bR 3 0 28 P AR T I R A
SCADE #1 Matlab , Jf H &I 17 g iy iy ] R L5 H
T % 11, Matlab J& & MathWorks 23 &1 H 5 59 7

B B EIME , VAN TG BRI & T HAA
T PR, ASBFSEAf A Matlab/Simulink #5745 9
H LI G 45 R 8 . MathWorks 28 45 1 T1 45 7] £ 4
BIAAE, M & T i AU 4E T & Embedded
Coder 45— e, {1551 % H bR i A A IT & &
Hgs e, RS2t H AT, Matlab 57 5 TI
2000 ,C5000 ,C6000 23]t H, % F TI C2000 ZE4:H
SRR R B, AR ST R F C2000 3R 51 AF Ry A BEGES
Fo TE C2000 %105/, H T TMS320 F28335 ith
ISR ER, 5 H A DSP 5 A A e, DSP 7 7 is
TPERE OB | 2 R 5 4 fT R RS K A L s BORE
B R, ASBIFSE SR ] TMS320 F28335 4 o B 14115

HV R,
1.3 ETFHEBEMIZITRE
HF Simulink 1 TMS320 F28335 {5 EF 4 B 1
MAEANT .
(1) MRIEFFR AT A AR Y Simulink 2R GEEAL
(2) XA AT G 13 T 2% 5 28 s ARAD , K Fir 2 B
FIRAS T 230 B AR L
(3) BAROS RIS A TiE 4T R S 50 E

2 B AAT R LR T A R A S

2.1 Stateflow B i51= i {E 5

Ly 25 rh, TMS320 F28335 Hbr At #2005t
Ab 3R Ty ) £ A AE 5, B PUAT HL LN TMS320
F28335 Hpmil ok Bt ik 458 ) 38 3 b 38U %) B 1] 4
1464, SE AR L B e 10) SR o kg O (5 X6 26 1) R 7 FEL
BLHFATIN G, 3% 5L oK FH A B2 A% IR A AR O ) B AL
HFRIF RAR B S B Va0 ~3 V, EH R E
1.5 VG m A T HBATLIE S 27 B, 38 44 52 B g A4

AR, BTSIEREMRAARKN SR RISV RAEBET LR, FRNAE B
PiEANEE TR A BT B MathWorks A w38 & 6, Stateflow Sl 0 47704, HI W g ALY % 16]
Matlab $2 4t 7B a3 T RO EDEM A ST TR AL R M i 0. 5% ) P0E T L ML H s 42 1 A5 4L
Simulink , Simulink $2Ht 17 #5550 5y I IF AR SAL . 4 Voltage Iy KHL T Logical _level 41T CH -

0 < -700° Voltage =0 Logical _level =0

-10°<6=<10°

10° <9<700°

6 >700°
K (1) Mo B8 456, 5d Simulink 11y
Stateflow 4B A LIS, Stateflow J& A4 FRR AL

2 o
Voltage _690(0 -10°)

Voltage =0

-700°<#0 < -10° Voltage = _69%0( 0 +10°) Logical_level =0

Voltage =0

Logical_level =0 (1)
Logical _level =1

Logical_level =0
HEDESCEE T H, B i R K AR S B K S S,
FHUAf e 58 28 i W 4 28 A P 0 P ] DA 3ot [



- 332 - #l L

™ % EERIE

AL T BB A [F) AR 25 Z 18] 1 54 e, Stateflow 3
LA S Simulink {5 LR R I FAE (7 HATIR LB B
K23 Pl i R R P AU C TR P AL

10<FFEAGRRER 5 FA R T <700

gEAtE—E . LR AR R 0 BT RLAL
LR ALl Voltage il KL Logical _level 2 [i]
MBI RIS Stateflow FEEZHEIE A 1 s,

L HLEFR A

2

¢

el | MR
S i =0
RGP =05

—10< R ER4E M
KA<10

HEPE R R R =2 ( FAEEAG AR MK 1E-10)/690
(SRS Thi B

I
I =700 < ff BEALIRERHE M O HE<-10

10< i BEAZ IS G <700

WP FR S

~TO00<FBEAL R AR A% f R <10

Bt R T =—2% (A B, M S i +10)/6905
L T4l =05

K1  Stateflow #5545

2.2 Simulink FH1EEF0 B ARHAEE

B Xt B ) AT HL LR I 7. 1) Simulink HARAL
BERINE] 2 o, Hor (Y Stateflow block A5 Bl 5 %
g, T F28335 PERUEST Y B R AT
SIS, O T b AT 32 A W A B o AL A
T B A AR R PR R AR 4 AT e 1 R

FTCIR73
AL gl Scisol_Actral Data
ADC

ADC_Coefficient

DA_initialize

WMTREMBIE T 25, 1837 direction_excute &
el th = R HL Vo 5380, O A 7 v i F2 4L v S B 00
DR G AR , A IS8 RSB v 3 e 11 2 6 A B
SCI Transmit, ¥ £ & 1% J& a5 it i | ff JEE AR IR e
19 5% 1 R [ KA T O BILASE AL T Pl e 4 ) i 4 P i
FAHLHEATILM

[DA_Output]
fogical_level]

C28x

Data

SCI T
SCI Transmit
CZEXEI

Actial Coitrol_Data

[DA_Output]

DA_Coefficient

sre
Memory Col

flogical_level] GPIOx

GPIO DO
direction_excute

K2 Simulink HFRHLARE R

Simulink == HLAR R A0 F5 8 112 YR SCI Re-
ceive . 5 3@ TR B AL SCI Setup AR /R 3R, B Y
F I REIE LI HICR AR H AR bLAL i i R 1045 5 0T i
TR 3T . HABEAY RGN AL 3 s .

AD_voltage
HOST
]
SCI Setup
—
HUST Theta
data
—
SCIRCY
Y

3 Simulink LR

3 Fera AT LI S S5 R S A
3.1 SEBATRANIR
ARBIFE A5 A% T A3 ot L R o 4

Bilt o6 g EAT 1 DA AIE , 32 B4 %) i i EHL
A% FUbRAR A AL e il AT rRL LR Bl 4% 1)
PAT R AL AN LU A PR B3, X Simulink % [i] B BIL £
MBI T2 F | A S AU AR B BT 308 H ARk
R AR 1) A B A A R DAy e o SR T LML 4
SR R TT RS F LA I A T AR RS A R
DL F b LA il oL T Y S 5 R B, A5 H
PRAURR R P e B A T (R A HORE LR S e o H3
11 308 1A T 50 52 A R i S L S RO 3 2
R o IXAERE AT EAGRAIELE Il A v AR A 2 WAL
AN R, T3 AL R AT B R A SE PR AL T
PRI ELHEAT X L o
3.2 WMRERS

B i PR T AL e L i Lo i e
TN r et an &l 4 B o

s



55 3 1) TR , 55 - TR Y 2 s i 1) KA R LI S 7Y 333
> 30 T T T T T T T T T T T T T T
B 25 —— (R RS 7
2 20 /J/\K—u“‘ i
g 15 .
?Ké 1.0 -
B s :
0 | I I I I 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
t/s
= % 10 (a) FEHR RS
< 1.00 T T T T T T T T T T T T T N "
075 — R AR
K050 - 1
fﬁ 025 .
& 0K R
% 025 - .
fiad
B 050 1 -
= -075 | -
J@( —-1.00 | | 1 | | | | | | | | | | | | | |
& 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
t/s
(b) FVEERREREE AR
20 T T T T T T T T T T 7
< — JEEARER AL R
H |
B
= |
i:\\}i
= _
=

ML 4 i 75 B9 A T i 1 P s 1 A9 8 A TR 5 A1
IR NS LA, 24 5 B ) 5 A Al B i o R
5 I A BEAR IR e A R M S A A
TR TR i ) X RO B P (A FRL AL ol e ™ A
XL o DR DA i) AT FU LA ASEHUL P T o
0 ~2 V, B i L et 2 VA Ao 0 2k 38 o
GEFRPAEEFIH/NT 2V, SRR TS V
I, A AR AR A O 7 [ B 2 kA 284l DT A5
H IR P R A, T P LR AR e Bl 7 1)

4 ZERE

AMFFEE L TR AR TR ZR AR () R GE % 1 4
ATHMLHEATIR, 7F Simulink FREE g 8 T B AL
BRY P E T 2038 B s h i el S ek,
1520 A LA S A8 R 3R B ok SR FH 2 TR A A i
THX G A TR T, kb 1% AR T 5 12
FPARRS , AT T IR SO & FE I, RIS Ui T 4 i 7
HUALREAS TEAIT ST Ay () FE L S RV R T
TAE, ARG E A i RGO et T e
2 % Tk ( References) :

(L] AsiE, 5K (1 38, O RR. 56 TRURL A e H AR s v et

A5 AR

10 11
t/s

() TFAATH LR L
P4 A AL 0T 1 Al Pl

[2]

(7]

(8]

(9]

[10]

eI R [T ], T RHE,2011,24(8) :28-30.

DUMA R, DOBRA P, ABRUDEAN M, et al. Rapid proto-
typing of control systems using embedded target for TI C2000
DSP[ C]//Proceedings of 2007 Mediterranean Conference on
Control and Automation. Athens: Institute of Electrical and
Electronics Engineer Computer Society ,2007.

XA BET R R BT AR A B M. dE st b
SRS R R H A, 2010.

e B TGRSR R A SRR LT ] BN A
HLHE—{R {4 ,2010(6) :22-23.

TONY L. B TR AL R geiseit (], Tolk it , 2009
(4) .48-50.

Jiti W, Simulink/Stateflow /5 EL i B S LAY AIFSE[ D .
B« o R R 2 LA B , 2011 :3-26.

25 B VR R T ) AR G 1) HRE T R AL A £ A AF 5T
[D]. 7422 AR il 27 B , 2007 :36-37.

MR = %R, BT TMS320F28335 1 7k i 7] 25 B HLEL
FACR B GRBT[T]. Pl A ,2011,28(9) - 1091-
1094.

TR RIES. N Stateflow $EAR B2 P EE 5 7 H
(1], AEETfias M R R4 ,2011,37 (11) ; 1415-1420.
XA TR 15 11-MSP430/F28027/F28335 DSP
T [ M. AL 5T« 1B Tl pk:, 2011

[ 45 AL ]

SRR , R I, BACEENG , 45 e TR Y 2 2 i S T i LIRS [0 ] ML 7% ,2014,31(3) :330 - 333,

HU Li-nan, CHEN Guo-jin, CHEN Hui-peng, et al. Executive motor of steer-by-wire system test based on model[ J]. Journal of Mechanical & Electrical Engi-

neering, 2014 ,31(3) ;330 - 333.

CHLEL THE Y 247 - hitp : //www. meem. com. cn





