Tap chi Khoa hoc va Kinh té Phat trién T ruong Dai hoc Nam Can Tho

ISSN: 2588 1272. 56 28 (2024)

Tap chi Khoa hoc va Kinh té Phat trién
Truong Pai hoc Nam Céan Tho

Tap chi
KHOA HQC
| KINH TE PHAT TRIEN

Website: jsde.nctu.edu.vn

M4 hinh ho4 hé truyén dong va dong lwc hoc 6 t6 dién

Ngb Pic Viét'?*

"Truwong Pai hoc Nam Can Tho

2Poi tac kinh doanh Viét Nam ciia dSPACE GmbH
*Nguwoi chiu trach nhiém bai viét: Ngb Déc Viét (email: vietngodac@gmail.com)

Ngay nhdn bai: 10/12/2023
Ngay phan bién: 5/1/2024
Ngay duyét dang: 5/2/2024

Title: Modeling electric
vehicle powertrain and
dynamics

Keywords: electric car,
electronic controller unit,
modeling, smart car

Tir khéa: bj diéu khién dién
tir, mé hinh héa, o to dién,

0 to thong minh

ABSTRACT

Electric cars and smart cars are major trends of future
transportation, thus determining the direction of the auto
industry. The control problems for these generations of cars are
more diversed and complexed, leading to increasingly fast and
comprehensive testing requirements for electronic controller
units (ECUs). This paper discussed the requirements for the
modeling and briefly presents few types of modeling the
powertrain, and body dynamics of electric cars suitable for the
experimental development of the such related automotive ECUs.
TOM TAT

O 16 dién va 6 t6 thong minh dang la cdc xu hwéng chinh ciia
phirong tién giao thong twong lai, do dé quyét dinh hudng di cia
nganh céng nghiép 6 16. Cdc bai todn diéu khién cho cdc thé hé
0 16 nay cang da dang va phire tap, dan dén cdc yéu cau thir
nghiém cdc bé diéu khién dién tr (ECU) ngay cang phdi duwoc
thyee hién nhanh va toan dién. Bai viét nay thao ludn cac yéu cau
can cé ciia viéc mé hinh héa, va tém luge trinh bay mot 56 mo
hinh hoa cua hé truyén dong, va dong luc hoc than xe 6 t6 dién,
phit hop véi viéc phdt trién thir nghiém cdc b diéu khién dién tir
cua o to.

1. GIOI THIEU

O t6 hién dai ngay nay thudng c6 hon hiang
chuc bo diéu khién dién tir (ECU), xem [1],
quan ly hau hét cic khia canh v& chtc nang,
hanh vi, hiéu sut van hanh va an toan cia xe.

N6 bao gdm tir hé thong truyén dong, hé thong
dong lyc hoc than xe, va cac bd diéu khién hd
tro 1ai thong minh (ADAS), hay tu lai (AD).
Cung véi xu thé tuong lai ciia phuong tién giao
thong 1a dién hoa (6 to dién) thi céu tric hé
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truyén dong cé mot sy chuyén bién can ban vé
ngudn cung cip dong luc thong qua hé thong
pin dién ap cao, va dong co dién dat ra cac yéu
cau méi cho bai toan didu khién va quan 1y hé
théng dong luc nay dé van hanh téi uu va an
toan. Hon thé nita khi tich hop cac phat trién ctia
cac chuc nang lai ADAS/AD s€ doi hoi su
chuyén d6i trong kién triic ciia hé thong dicu
khién 6 t6 dé c6 hiéu suit tinh todn cao hon,
nhiéu két ndi hon, gitip tdi wu héa nang luong
van hanh xe, tang mirc d¢ an toan va bao mat.
Mot vi du cho bai toan can tdi wu héa nang
lugng str dung cuia 6 t6 di€n, bén canh tinh nang
an toan duogc cung cép tir cic chiic nang lai
ADAS/AD, xem [4],[5], dugc mo ta nhu sau.

- Muyc tiéu 1a: (1) t6i wu héa gian do toc do
ctia xe di chuyén nham giam thiéu viéc 1ai xe &
trang thai chay-dimg, va (2) tdi wu héa ning
luong van hanh cta hé thong truyén dong cta
xe ung voi gian dd tc do tdi wu ¢ duge trong
(1). Véi bai toan nhu vy thi kién tric hé thng
diéu khién bao gom bo didu khién dong luc xe
(vehicle dynamics controller - VDC), bo diéu
khién hé théng truyén dong (powertrain
controller - PTC) va bo diéu khién giam sat
(vehicle control unit — VCU).

- Bo diéu khién VCU giam sat bo diéu khién
VDC va PTC, va truyén dat thong tin tir ngudi
1ai xe, hay tir cdc cam bién bén ngoai mot cach

thich hop. B6 diéu khién VDC t6i wu hoa truc
tuyén dic tinh tang/giam toc va tdc do cua xe
trong cac tinh hudng c6 thé xay ra xung dot voi
cac phuong tién khac, vi du: dén giao thong,
bién bao dimg, bung binh, v.v. dé giam trang
thai 1ai xe chay- dimg. Trong khi dé b diéu
khién PTC tinh to4n trang thai hoat dong danh
dinh t6i wu (diém dat) cho hé thong pin va dong
co dién tuong ing véi giai phap tdi uu cta bd
diéu khién VDC. Nhu vy su phirc tap da chiéu
ctia vin dé dicu khién c6 thé dugc quan ly bang
cach thiét 1ap nhiéu cap do tinh toan song song
va tuong tac phi hop: (1) cap do giam sat dua
trén ha tﬁng, diéu kién giao thong, (2) cép do
cua xe, ...

Nhu viy, viéc phat trién cac bo didu khién
clia xe ngay cang duoc yéu cau cao vé mat giai
thuat, tinh toan phuc tap, dan dén viéc thu
nghiém ngay cang dugc yéu cau khic khe vé
quy trinh dé dam céac bo diéu khién van hanh
dat yéu cau vé thiét ké va chuc nang. Hinh 1
mo ta mot quy trinh phat trién va thir nghiém
cac bo diéu khién dién tit ECU va céc cong cu
di kém theo cua cong ty dSPACE GmbH
(btrc), xem [1]. Quy trinh nay tuan theo ISO
26262, 1a mot tiéu chuédn quéc té vé an toan
chtic nang cua hé théng dién va/hoac dién tur
duoc lap dat trén cac phuong tién giao thong
duong bo san xudt hang loat.
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SIL = sofeware-in-the-loop
ML= model-n-the-lccp

HIL = hardware-in-the-loop

Hinh 1. Quy trinh phat trién va thir nghiém cac bd diéu khién dién tir ECU ctia dSSPACE GmbH

Theo d6 viéc phit trién va thir nghiém ctia
céc bo diéu khién dién tor ECU trong nganh 6
t6 can phai tuan thi theo mé hinh V-cycle, véi
cac phuong phap MIL (Model-In-Loop), RCP
(Rapid Control Prototype), SIL (Software-In-
Loop), HIL (Hardware-In-Loop), ... Noi bat
trong cac phuong phap cua quy trinh nay la mot
yéu cau can phai ¢6 mo hinh héa cia cac doi
tuong can dugc diéu khién, nghia 1 mé hinh
héa cua h¢ dong luc va dong luc hoc 6 to can
duogc xay dung.

2. PHUONG TIEN VA PHUONG PHAP

Bai viét nay sir dung phuong phép nghién
ctru dinh tinh, tap trung gidi thiéu mot vai kiéu
mo hinh héa cho cac thanh phan chinh cia 6 to
dién, va phan tich cac yéu cau kém theo cua cac
mo hinh nay nham dap tng duoc yéu cau phat
trién va thir nghiém cac bo diéu khién dién tir
keém theo.

3. KET QUA VA THAO LUAN

3.1 M hinh héa ciia h¢ thong truyén dong

Xét hé truyén dong 6 t6 dién bao g6m mot
s6 thanh phan chinh nhu sau, xem hinh 2:
mot khdi pin chira nang luong dién ap cao
(Hi-voltage battery pack); mot hé truyén dong
dién, bao gébm dong co dién va bd bién tin
(Inverter & E-motor); cum vi sai (Differential)
két ndi véi truc dan dong (Driveshafts). Khong
mét tinh tong quét cho bai toan didu khién thi
¢6 thé chon mot ciu hinh hé truyén dong duoc
dat & cau trude cua xe.

Dé céc thanh phan dong luc (Plant) cua hé
truyén dong van hanh nhu yéu cau thiét ké dap
ung dugc chic nang dit ra thi can ¢6 mot s6 bo
diéu khién dién tir (Controller) thuc hién chic
ning diéu khién giam sat lién quan, trong
trudng hop nay cé thé ké dén 1a: bo diéu khién
6 t6 (Vehicle Control Unit — VCU), bo diéu
khién dong co dién (E-motor ECU), bo quan ly
pin (Battery Management System - BMS).
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Hinh 2. Cau truac cua hé truyén dong 6 té dién

Nhu vay cac thanh ph?m dong luc duogc diéu
khién can dugc mo hinh hoa tir cép do hé théng
dén cap do cac thanh phan dap ung duge muc
dich cua viéc phat trién va thu nghiém céc bo
diéu khién tuong mg. Trong day s& thao luan
hai truong hop mang tinh tham khao: 1) & cap
d6 hé thdng (chtc ning gidm sat) 1a b diéu
khién 6 t6 VCU, va 2) & cap do thanh phan 13
bo diéu khién dong co di¢n E-motor ECU.

3.2 Bo diéu khién 6 té (VCU)

B diéu khién 6 t6 nhan tin hiéu tir nguoi 14i
dudi dang tin hiéu chan ga, va chan phanh, va
qua d6 diéu khién cum truyén dong dién dé dong
co dién cung cép mdt luc kéo, hay mot phén luc
phanh tai sinh nhét dinh cho 6 t6. Pdng thoi bo

diéu khién 6 t6 ciing giam sét truc tiép bd quan
ly pin, thong qua d6 ¢6 thé gitip cho b pin hoat
dong & ché téi uu trong viéc cung cdp ning
lugng hodc thu hoi nang lugng, van hanh & ché
dd an toan trong cac ngudng cho phép, ... Do
d6 cac thanh phﬁn dong luc (Plant) cé thé duoc
md hinh hda nhu sau, xem [2],[3],[5],[6].
3.2.1 Khéi pin

MG hinh cua khéi pin duoc ding dé cung cap
céc thong sb trang thai chinh ciia pin: dién ap
dau ra Vpg (terminal voltage), trang thai sac
SOC (state of charge), va nhiét do cua khdi pin
Tpqt. Cac thong sb nay phu thuge vao dong dién
nap va xa Ipg, , va ciing ton tai su phu thudc
réng budc dong thoi 1an nhau.

Ro A/ ‘/\
\/\/\
‘lbat

‘[ emf + Vl

'y VZ - Vbar

Hinh 3. M6 hinh dién ciia khdi pin

Hinh 3 m6 ta mdt mo6 hinh mach dién tuong
duong, vi du c6 thé tham khao ¢ [7], dé x4c dinh
dién ap dau ra cta khéi pin, do d6 ta co thé ¢o:

Vbat = Vems —Vo = V1 = V2 (1)

trong d0  Vems = NeenVeen (SOC), véi
Neey 12 56 luong vién pin, Ve 12 dién 4p dinh
danh cua vién pin.

Trang thai sac cua pin dugc tinh nhu sau:
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1
S0C = S0C, +Wflbatdt (2)

trong d6 Cpom 12 dung lugng dinh danh cua
khéi pin, va SOH 1a trang thai sitc khoe cia
khéi pin.

Nhiét do ciia khoi pin Tpge 12 mot trang thai
rit quan trong, quyét dinh dén kha nang nap, xa
cua khdi pin, tudi tho, dién ap daura, trang thai
sac [8, 9]. Va do d6 tuy vao bai toan diéu khién
gidm sat thi can phai ¢ mé hinh hoa nhiét do.
Mot mo hinh nhiét nhu vay co thé duoc mé ta
thong qua su can bang ctia nhiét sinh ra va nhiét
mat di (tan nhiét, 1am mat) cta khdi pin.

1
Thar = Tbat,O + —f Ppeqrdt  (3)

CthMpat

trong d6 Cyp, 13 hé sb tan nhiét cua bd pin,
Mpqe 12 khoi lugng cta bo pin, Pheqe 13 cong
suét can bang nhiét cai ma phu thudc nhiét sinh
ra do dac tinh dién, phan ung hoa hoc, va ddi
lwu nhiét b& mat bd pin (tu nhién va cudng bic).
3.2.2 Hé truyén dong dién

H¢ truyén dong dién bao gém bién tan va
dong co dién. Khi xét ¢ cap do thiét ké va phat
trién bo didu khién VCU, thi hé truyén dong nay
thuong dugc moé hinh héa don gian, khong phu
thudc vao dac tinh cua cac linh kién dién ttr cong
sudt, ciu trac mach bién tan, cling nhu kiéu loai
cua dong co di¢n. Bién tan c6 thé duoc mod hinh
héa don gian 1a mot bo chuyén doi ngudn dién
(dién mot chiéu sang dién xoay chiéu) boi mot
hé ) hiéu sut truyén cong sut dién tir dau vao
sang ddu ra. Hé s6 hiéu suét nay c6 thé 1 hang
$6, hodc ham s cua dong dién. DPéi voi dong co
dién, vi c6 su chuyén déi tir nang lugng dién
sang nang luong co, nén mo hinh can phai mod
ta dac tinh dong hoc dién-co co ban bdi phuong
trinh vi phan bac nhét phu thudc vao cac tham
s6 dién tré R,,, cam khang cua cuén day L,,, tu
thong tao trong cudn day ¢, hang sb dién ap K,
hing s6 momen Ky cua dong co dién.

L8 ke (4)

trong do: e, = Kydwp T = Krdiny,
3.2.3 Bg dan dong

B6 dan dong bao gém b6 vi sai va truc dan
dong. Bo vi sai ¢6 thé duoc mé hinh héa boi mot
hé s6 giam tdc va hang s hiéu suit. Truc din
dong 6 thé duge mo hinh nhu 13 mét truc linh
hoat ¢6 hé sb cling xoin kshagt » va hé s6 giam

Un =Rpim+ Ln

chan quay cua truc dgpgrt-
3.3 Bj diéu khién dong co dién (E-motor ECU)

B6 diéu khién dong co dién duoc dinh hinh
1a b diéu khién cap thanh phan khi so sanh véi
b6 diéu khién 6 t6 (VCU), cu thé 13 b VCU
diéu khién ra lénh diém dat (setpoints) vé van
toc hoic momen cho bd diéu khién E-motor
ECU, va thong qua dé nhiém vu cia E-motor
ECU la diéu khién bo bién tan dé dong co dién
dat duoc cic yéu cau van hanh. Va dac tinh
dong hoc cua h¢ diéu khién dong co dién thi
nhanh hon nhiéu 1an so véi hé diéu khién 6 13,
do d6 mo hinh héa cia dong co dién, cling nhu
bo bién tan (tiy chon) can duoc xay dung phu
hop mé ta ddy du dac tinh trang thai cia n6 phuc
vu cho bai toén diéu khién.

Hinh 4 m6 ta cu trac mot hé truyén dong
dién dung cho 6 t6 di¢n, trong dé dong co dién
duoc chon la kiéu d@)ng bd nam cham vinh citu
(PMSM). M6 hinh ciua dong co PMSM dugc
mo ta nhu sau, xét trong hé toa d6 quay dong bd
cua rotor vdi h¢ truc toa do dg.

Vg = Rylq +5-Aq + wrAq (5)
vy = Ryig +2-Aq — 0rAg (6)

trong d0: Aq = Lgiq ; Ag = Lqlg + A5 i
va [ la dong dién cudn day stator trén truc dq,
Vg va Vg 1a dign dp cudn ddy stator trén truc dq,
Rg 1a dién tré pha cufn day stator, Ly va Lg 1a
cam khang pha, 4;, va 44 lalién két tir thong,

w, 12 van toc géc dién cua rotor.
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Hinh 4. M6 hinh diéu khién ciia by E-motor ECU

Momen dién tir truong tao ra boi dong co
dién la:
3P, . .
Te = EE[Aflq + (Ld - Lq)ldlq] (7)

trong do P la sb cap cuc cua dong co dién.
Thong tin vi tri cua rotor (qua cam bién vi tri
rotor) cho ra vi tri cia truc dg. Va do dé bai toan
diéu khién cho dong co dién 1a diéu chinh dién
ap vgq va vy , hoac dong dién iy va iy thong qua
déng mo cac khoa dién tir cong suat cua bo bién
tan v6i cac goc twong tmg. Giai thudt ciia bo
diéu khién E-motor ECU c¢6 thé duoc thiét ké
bang phuong phép didu khién vector véi ché do
lam yéu tir trudng, cai ma dugc phat trién dua
trén mo hinh cia dong co PMSM vira trinh bay
O trén.
Bo bién tin véi cdu tric bang cac thiét bi
dién tr cong suat, duoc diéu khién chuyén mach

(d6ng mo) tai tan sb rat cao (don vi ps) thi c6
thé duoc tiy chon mé phong boi ki thuat FPGA
(Field Programmable Gate Arrays) dé tich hop
céc dic tinh dong khi chuyén mach.
3.4 M6 hinh cia dong lyc hoc than xe

Xét mot hé thong diéu khién 6 t6 tong quan
nhu hinh 5, mé ta kha nang diéu khién chuyén
dong theo cac phuong doc va ngang, diéu khién
6n dinh than xe, thi mé hinh dong luc hoc cua
than xe va hé truyén dong xe can phai duoc xdy
dung dong thoi dé thu nghiém cac giai thuat
diéu khién. Ddc biét ddi véi cac bai toan diéu
khién 6 t6 ¢6 tinh nang théng minh (ADAS/AD),
thi m6 hinh ddng luc hoc than xe can phai duogc
md phong dat d¢ chinh xac can thiét d¢é dam bao
sai sb dich chuyén, van tdc cua xe trong pham
vi cho phép.
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Hinh 5. H¢ thong di¢u khién téng quan 6 to

Mot vai yéu cau thudong duge dat ra cho viée
mo hinh hoa cua dong luc hoc than xe bao gém
[4]: truGe hét 1a phai giam su phic tap cia mo
hinh dén mot mire d6 vira da phit hop véi bai toan
diéu khién. M6 hinh x4y dung phai ¢6 kha ning
trién khai bang cac cong cu md phong thong dung
(hodic c6 thé trén may tinh ca nhan). M6 hinh bao
gdm cac md hinh con va hé thong con ma ching

¢6 kha nang tuong tac qua lai 13n nhau. Va cudi
cting ttrc 1a mé hinh phai dam bao cung cap sy tinh
toan trang thai c6 do chinh xac vira du, tirc 1a phai
bao gdm tat ca cac dic tinh phi tuyén quan trong,
qua d6 dé c6 thé giam thoi gian thir nghiém. Trong
bai viét ndy, mot hé so do khéi mé ta mé hinh
dong luc hoc than xe, co két hop véi mé hinh
truyén dong 6 t6 dién, dugc trinh bay nhu Hinh 6.
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Hinh 6. So' dd khdi ciia md hinh héa dong lwc hoc than xe véi mé hinh hé truyén dong 6 té dién
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So d6 khéi nay bao gdm nhiéu hé théng con,
va nhiéu md hinh con twong tac véi nhau. Trong
d6 khdi CHASSIS md ta mé hinh dong luc hoc
than xe (dugc gia st 1a cing) bao gdm dic tinh
d6ng hoc doc, ngang, thang dimg dé mé phong
chuyén dong tinh tién va quay cua than xe. Khoi
Suspension mé ta dong hoc hé théng treo, bao
gom trang thai cic luc thang dimg tac dong Ién
than xe ciing nhu banh xe. Khéi Wheel & Tire
model mé ta mé hinh banh xe va 16p xe két ndi
v6i h¢ thong treo, hé thong phanh va l4i Steering
& Brake system model, va hé truyén dong dién
Electric powertrain model dé tinh toan cac lyuc
kéo xe theo phuong doc va ngang, cling nhu géc
danh 14i banh xe. Khdi Két ni véi luc truyén
dong tur hé¢ truyén dong, Khéi Steering & Brake
system model mé ta dic tinh dong hoc hé théng

Download to real-time platform:

— - «  Parameter set of vehicle
( % | * Road

1ai va phanh dé cung cap gbéc danh lai ciing nhu
luc phanh cho xe. Khdi Electric powertrain
model mo6 ta mo hinh hé truyén dong 6 to dién,
xem phan 2, cung cap tinh todn cua lyc truyén
dong tai truc dan dong banh xe.
3.5 Giai phap mé6 hinh héa va mo phéng o6 to
(dién) ciia dSpace GmbH

Trong cac phan trudc, mot vai kiéu mé hinh
héa hé dong luc 6 t6 dién cling nhu dong luc
hoc than xe dd duoc trinh bay. Trong phan nay
mot giai phap vé phong thi nghiém, dua trén céc
thiét bi phan cting va phin mém, ciing nhu giai
phap k¥ thuat mo6 hinh héa mé phong cia cong
ty dSPACE GmbH [1], dé cung cip mot hé
thong mé phong diéu khién 6 t6 ndi chung va 6
to dién noi riéng, xem Hinh 7.
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= @™ 1 Generate real-
= 1 time code

| Asm

Vehicle controlled behavior model

dSPACE SCALEXIO Platform ' R Gy
(Real-time Simulation and
Control System)
. ControlDesk

Lmie

Capture any signal,
e.g., |0, CAN, model -
Instrumentation

Hinh 7. Giai phép lab vé mé hinh héa va mé phéng 6 t6 (dién) dwa trén hé cong cu
cia dSPACE GmbH

Trung tim cua giai phap nay 1a hé thdng
phan cing dua trén nén tang dSPACE
SCALEXIO dung dé mé phong tinh toan theo
thoi gian thuc cta toan bo mé hinh 6 t6 (truyén
thdng, lai, dién) va trién khai cac céc giai thuat
diéu khién lién quan. Cac phin mém lién quan

s€ dugc gidi thi¢u trong cdc muc tiép theo. Cac
g dung tiéu biéu cua giai phap nay c6 thé ké
nhu sau.

- Céc bai hoc thi nghiém o cép d6 co ban, vi
du nhu mo6 phong dong luc hoc xe, mé phong
hé thong diéu khién dién tu,. ..
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- Cac bai hoc thi nghiém & cap d6 nang cao:
phan tich va tham sb hoa hé dong luc hoc cua
xe, phén tich va diéu chinh hé théng didu khién
dién tu, ...

- Cac nghién ctru chuyén sau vé giai thuét
diéu khién 6 16, toi uu héa ...

3.5.1 Cong cu phan mém dSPACE Automotive
Simulation Models (ASMs)

dSPACE Automotive Simulation Models
(ASMs) 12 mét bd cong cu bao gdm céc 16p mod
hinh md phong cho céc tmg dung 6 t6 c6 thé

dugc két hop duoc véi nhau khi cin thiét, xem
hinh 8. Cic 16p md hinh nay hd trg mot phd
rong cac kiéu mé hinh, bat diu tir cac bo phan
riéng 1¢ nhu dong co ddt trong, hoic dong co
dién, cho dén hé théng dong luc hoc ctia phuong
tién giao thong (6 to truyén thong, 6 to lai, 6 to
dién, xe tai, ...), cling nhu cac kich ban giao
thong 4o phic tap. Cac kiéu mo hinh c6 thé
duge xtr Iy dé dang va tryc quan véi phin mém
khac vi du nhu dSPACE ModelDesk dé tham
s6 héa.

M Car
mTruck/Trailer
m Brake hydraulics
® Pneumatics

Vehicle Dynamics

. Traffic
= ﬁ m Traffic objects
o - @ m Traffic environment
W Sensors

Engines
m Diesel
m Gasoline
m InCylinder

Electric Components
m Vehicle electrical system
y~ | Electric motors
" m Batteries
m Hybrid drives

Hinh 8. Céc ciu thanh ciia bo cong cu md hinh mé phong 6 t6 - ASSPACE Automotive Simulation

Models (ASMs)

Cong cu ASMs cung cap cic mo hinh theo
dang mo6 dun hoa va do do6 gia tang su linh hoat
t6i da. Cac m6-dun mé hinh mo phong theo dang
md&, mo-dun hda, vdi kha nang tinh toan dap ung
thoi gian thuc hodc nhanh hon thoi gian thuyc,
chay dugc trén tat ca cac nén tang nhu MIL, SIL,
HIL, ddm may. Bén canh d6, cong cu ASMs cé
kha nang tu dong thay doi céc thong sb, dudng
di va kich ban giao thong trong thoi gian chay
(trén tat ca cac nén tang MIL, SIL, HIL).

Song song 14 cac mé hinh xe dugc cung cap
san (bang bo tham sb co ban) véi day du cac dic
tinh: mo hinh dong luc hoc toan than xe, h¢
thdng truyén dong dong co dét trong, xe lai, xe
dién, mo hinh diéu khién cho vong kin, va cac
giao dién diéu khién chuyén dong.

3.5.2 Céng cu phan mém dSPACE ModelDesk

Phan mém dSPACE ModelDesk 1 giao dién
ngudi ding dd hoa dé diéu khién mo phong,
tham s6 héa mé hinh truc quan, va quan ly bd
tham s6 ctia cdc mé hinh mé phong, xem hinh 9.
ModelDesk két ndi truc tiép va tu dong véi phan
mém dSPACE ASMs. N6 ciing cung cip kha
nang quan ly cac dg an mo phong lién quan va
cho phép tai cac bd tham sé xudng mé phong
ngoai tuyén va truc tuyén. Vi du: céng cu nay
c6 giao dién ty dong héa hd tro cac tip 1énh
Python. ModelDesk c6 thé duoc sir dung lién
mach tir tham sé hoa dén mo phong ngoai tuyén
va truc tuyén, trén cdc nén tang tor MIL, SIL,
dén HIL, va cho dén quan 1y cic b tham sé ciia
mo hinh, va két qua.
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Hinh 9. Giao dién do hoa ciia cong cu phan mém dSPACE ModelDesk

Céc thanh phan chinh cta cong cu phan mém
ModelDesk: giao dién d6 hoa nguoi ding, cong
cutao hé théng duong giao thong, cong cu tao cac
kich ban giao thong tity chinh, tham s§ mé hinh
tiry chinh, quan 1y bd tham s6 k¥ thuat cua xe.
3.5.3 Céng cu phan mém dSPACE ControlDesk

dSPACE ControlDesk (xem Hinh 10), la
cong cu phﬁn mém dé thuc thi cac thuc nghiém
trén cac nén tang MIL, SIL, HIL, va 1 thiét b
mo-dun phd quat dé giup phat trién cac bo dicu
khién dién tir (ECU). Cong cu ControlDesk
cung cép cac tinh nang nhu didu chinh tham sé
clia giai thuat diéu khién va do luong, gidm sat
va hiéu chuin manh mé, dé st dung ma khong
lam gidn doan cac thir nghiém dang thuc thi

theo thoi gian thuc. ControlDesk cung cip céac
thiét bi cong cu thu nghiém béng dd hoa, tu
dong héa, xur Iy bo tham s6 k¥ thuat, gidm sat.
N6 ¢6 cac tinh ndng gitp truy cap vao mang bus
dr liéu dién tur trén xe (CAN, CAN FD, LIN,
Ethernet), thong qua do ghi nhat ky dir liéu bus,
cling nhu ¢6 kha nang thay d6i dit liéu bus cia
mang truyén thong diéu khién.

Vi du: Mot du an mé hinh mé phong va diéu
khién 6 t6 dién dugc khoi tao ra boi cong cu
phin mém ModelDesk, thi cong cu phin mém
ControlDesk dugc ding dé két ndi truc tiép vai
du 4n d6 thong qua cac layout (bang diéu khién
thir nghiém) dé thuc hién cac nhiém vu thu
nghiém, phan tich két qua.

12
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Hinh 10. Giao dién dd hoa ciia cong cu phain mém dSPACE ControlDesk

4. KET LUAN

Xu thé chuyén d6i phuong tién giao thong,
ma 6 to la chu dao, theo hudng dién hoa va
thong minh ngay cang rd nét. Va di cung voi su
chuyén d6i d6 1a hé théng diéu khién dién tir 6
t6 ngay cang c6 mot vai trd 1én hon quyét dinh
dén chét luong va sy an toan cua 6 t6. Tong
quan cua cac phuong phap thtr nghiém cac bd
diéu khién dién tir d3 duoc trinh bay. Mot vai ky
thuat va phuong phdap mdé hinh hdéa cho h¢
truyén dong va dong luc hoc than xe da duogc
thao luan phit hop véi céc cip do thiét ké va phat
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