BAI BAO KHOA HQC

NGHIEN CUU XAY DUNG BANG THAM SO PIEU KHIEN
CHO HE THONG TREO BAN TICH CUC DUNG
BO PIEU KHIEN ANH XA BANG

Nguyén Trinh Nguyén®, Nguyén Vin Tra?

Tom tat: Ngay nay, khoa hoc mdy tinh va Ky thudt diéu khién dang phat trién manh mé va dwoc dp dung
Va0 hau hét cac linh vue, trong dé cé cong nghé 6 16. Vin téc 6 té ngdy cang cao. Vi thé hé thong treo (HTT)
truyén thong (bi déng) cé nhiéu han ché chia dip vmg dioc cdc yeu cau khdt khe vé dj ém diu va an toan
chuyén dong, HTT chii dong (diéu khién) 1a can thiét dé ddp vmg cdc nhu cau méi. HTT chii dong gom HTT
tich cuec va HTT ban tich cuc (diéu khién giam chin hodc phan tir dan hoi...). Cé nhiéu phwong phép diéu
khién hé s6 can giam chdn, mét trong nhitng phwong phdp d6 la diéu khién bang dnh xa bang (CELL
MAPPING CONTROLLER-CMC). Pé dp dung CMC, can xdy dwng bang tham s6 gid tri diéu khién da duwoc
t6i wu. Pdy la muc dich cia bai bdo. Bai béo trinh bay tom tar phwong phdp xdy dung bang tham sé diéu
khién bang thudt todn t6i wu don hinh. Gidi thudt va chwong trinh tinh xay duwng trén nén tang LabVIEW. Két
qud ciia nghién ciru 14 cAc MAP tham sé cho bé diéu khién dnh xa bang, la co sé quan trong trong mé phong
va nhdng tham s¢ vao cac bg diéu khién thie.

Tir khéa: HTT ban tich cyc; didu khién anh xa bang; tdi wu don hinh.

1. PAT VAN PE va chung minh dugc hi¢u qua va tinh tmg dung cua

Ly thuyét diéu khién CMC lan dau tién dugc gidi
thiéu vao nam 1980 do giao su Chieh Su Hsu tai dai
hoc California. B6 diéu khién dau tién dugc giéi thiéu
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né (Hinh 1a) (HSU, C. S,1980). Sau d6, b diéu khién
CMC d4 duoc tng dung cho cac bo didu khién thyc té
(Hinh 1b) (HERNANDEZ, Carlos, et al, 2013).
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Hinh 1a. MAP dau tién
(HSU, C. S.; GUTTALU, R. S, 1980)

Su khac biét 1am cho bo diéu khién CMC duge
dung dé dua vao thyc té 1 cac gia tri dau vao trong
MAP la céc két qua dugc anh xa tir dit lidu dau vao
qua bang tra cho ra mot gia tri diéu khién ma théng
s6 dau vao s& 1a nhimg thong sé thuc, duoc do ludng
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Hinh 1b. MAP ding cho diéu khién PID nim 2013

(HERNANDEZ, Carlos, et al, 2013)

trong qué trinh hé thong dang hoat dong chir khong
phai cac gia tri chi dung trong mé phong. Khac biét
thir hai 1 kha nang truy xuat dir liéu tir khi bat dau
4nh xa dén lic xuit lénh diéu khién khong can
dung dén hay phai trdi qua bat ky qua trinh xir Iy
toan hoc ndo. M6 hinh diéu khién ctia CMC duge
dua ra c6 dang téng quat nhu sau (GUO, Ling Li;
WANG, Ye, 2014):
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Bang di&u khién
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Hinh 2. So d6 khéi diéu khién CMC

Trong d6 gi4 tri diéu khién u(k) dugc trich chon
tu bang MAP tai vi tri V, toa 3 dugc xac dinh béng
tap hop gia tri hoi tiép mo ta trang thai 1am viéc cia
hé thong.

2. CO SO XAY DUNG BQ PIEU KHIEN
CMC

Trong nghién ciru x4y dung bo diéu khién CMC
cho HTT bén tich cuc, tac gia su dung HTT ¥4 xe
cia xe BWM i7 ¢6 giam chan diéu khién EDC,
trong giam chan diéu khién c6 két cdu diéu khién
riéng biét cho hai gia tri hé sd can giam chén khi

72 /]\— M «I Cam bién gia toc |
c R,(EDC)
VA #
L { m - Cam bién gia toe |

Hinh 3a. So do khéi cau tric cia HTT
bén tich cuee dung bé diéu khién CMC

Uknen=UﬁKn
Kt Ustra=U,™
(x,y)
MAP ” Kt
— Kn Hé thong
, xl oo L Phén tr
ang diéu khién héi tid
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*

Hinh 4. So d6 bé diéu khién CMC cho HTT
ban tich cuc dung EDC

nén (Knen) va hé s6 can giam chan khi tra (Ktra).
Céc thong sé dau vao cho bo diéu khién duoc xac
dinh thdng qua qué trinh khao sat mé6 hinh dong luc
hoc HTT Y4 Xe Vi cac diéu kién co ban: Cac thong
s6 dau vao can mo ta dugc dic tinh dao dong than
xe theo tan s6 map mo mat duong kich thich vao hé
thdng, tin sé dao dong duoc dung dé danh gid do
ém diu theo QCVN 09:2015/BGTVT va la tham s6
dé xac dinh toa d6 cuia MAP; Mot trong hai thong
s6 dau vao phai mé ta dugc van tdc dich chuyén
cua HTT dé lam co s& cho viée diéu khién gia tri
cta giam chan. M@ hinh tinh toan dugc sir dung 1a
moé hinh % xe, trong d6 cac thong sb két cau dua
vao la théng sé thuc gom: M = [2750(N):3500(N)];
m=300(N); C; = 200000(N/m); K; = 4500(N.s/m):
C, =25840(N/m); Kynén max = 12000(N.s/m);
Kotra max = 15000(N.s/m). Cac thong sé duge xéac
dinh trén bé thur ¥ xe tai DPH Nong Lam TP.HO Chi
Minh (Nguyén Trinh Nguyén, Nguyén Vin Tra va
cong sy, 2017).

Hinh 3b. Thiét bi xdc dinh cdc théng sé két cau ciia HTT va
mo phong lai mé hinh dao dong Ya xe thuec té

Trong do x, y 14 toa d cua gia tri can lay dé diéu
khién; Kn va Kt 1a h¢ s6 can giam chén khi nén va
khi tra dugc luu trén MAP; Ugnen va Uitra 1a gid tri
diéu khién giam chén. Théng qua mo hinh dong luc
hoc ctia HTT ¥ xe, tac gia chon yéu t6 dau vao gom
c6: Tin hi¢u gia toc than xe thong qua d6 thi mat do
phd nham danh gia tan s6 dao dong than xe va phan
anh duogc tan sb kich thich mat duong. Tin hiéu thu
hai 1a gia tri hiéu dung cua trj tuyét d6i hiéu sé van
tdc twong dbi cuia khdi luong treo va khong treo. Cac
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tin hiéu duoc thu thap qua hai cam bién gia toc dat
tai phan tir treo va khdng treo. CAc tin hiéu ny ciing
dugc trich xuat khi tai cau trac dé dung lam gia tri
xac dinh vi tri chira d6 16n Knen va Kitra trude khi
xac dinh d6 mé cac van diéu khién trong giam chin.

3. THUAT TOAN TOI UU TIM GIA TRI
CHO BANG PIEU KHIEN CMC

3.1. Co s6 xdy dung bai toan toi wu

Dé xdy dyng bai toan t6i uu cho cac tham sé diéu
khién, nhém tic gia sir dung phuong phap don hinh,
qué trinh tinh toén trén mdi budc duoc tii ciu triic
bang cic tham s khi thay doi cuc bién trong qué
trinh tinh todn. Co s& chon Iwa phuong phép t5i wu
dua trén cac dau hiéu nhan biét dugc trinh bay trong
(V8 Van Tuan Diing, 2007). Ham muyc tiéu md ta bai
toan dugc phat biéu:

f(Knen,Ktra) = FZ (1), (1), 2,(1),Z (1), 2{t), 2 {t), m, M(M M Jl>min;(I) o ,

o € ({o,max[Y (w) = %y[n] e T} <2,5

max|Z,| <2,5;(Z, €1)

min(E, > 0);(F, €I)
Kn, > 0;(x,y el)
K'[Xy > 0;(x,y el)

Ham muc tiéu phu thudc cc tham sé theo mién
thoi gian: gia toc, van tdc, dich chuyén ciia phan treo
va khong treo, khdi lugng khong treo va tap gia tri
khbi lugng treo thay doi tir danh dinh dén cyc dai.
Tan s o lay tir phd ning lugng ciia chuyén dich
than xe. Gia toc cuc dai hiéu dung thudc mién (I)
sinh ra do tai cau trac hé théng. Luc Fy phai thoa
diéu kién F4 > 0 theo tiéu chi an toan chuyén dong.
Kqxy va Ky 13 toa do cia MAP sinh ra khi t6i wu.

3.2. Xay dwng thuat toan dung cho viéc tinh
toan ti uu

Pé co giai thuat cho tinh toan ham muc tiéu,
nhém tac gia tién hanh xay dyng giai thuat tinh toan
tdi wu theo diéu kién bén viing trén co so giai thuat
tong quat ctia phuong phap don hinh (V6 Vin Tuan
Diing, 2007). Giai thuat dugc mé ta trén hinh 5. Céc
diém cuc bién gom bién do kich thich, tin sé kich
thich va c4c bién khong chic chan.

/ Nhap thong s két cdu cé dinh; Thiét 14p cuc bién xuét phat
T

Nhép diém cuc bién

Nhap gia tri Knen, Ktra

Nhap gia tri M

il

Tai chu tric va tinh toén dong lyc hoc Tang gia tri M
Sai
Kiém tra diéu Diing Kiém tra dii s6
kién toi wu? budc tinh M?

Sai Bing

Luu toa d§ va gia tri Knén,
Ktra la gia tri danh dinh

[ I
@ Kiém tra du s6
budrc tinh?

va dit lai Mdd
Kiém Ping

trahdi | pyn )

B g -3 L R Sai
tu cua Kiém tra du so diém i . -
nghiém cuc bién? Dich diém cyc bién

Hinh 5. Gidi thudt ciia bai toan téi uu don hinh véi
diéu kién bén viing
Tir giai thut trén, nhdm tac gia 1ap trinh phan
mém tinh toén t6i vu trénLabVIEW.

Luu toa d¢ va gia trj Knén,
Ktra dat ti uu

Sai | Tang céc gid tri

Hinh 6. Ldp trinh phan mém tinh todn t6i wu
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4. KET QUA VA PANH GIA

Thong qua két qua ciia qua trinh tinh toan, bang
db thi (Hinh 7; Hinh 8) cho thiy 1 cac d6 1on cua hé
s6 can giam chin nén va hé sb can giam tran tra khi
can diéu chinh dong thoi cho thay pham vi tac dung
cia bo diéu khién trong ving lam viéc caa HTT
thdng qua viéc hién thi cac gia tri ma tai d6 bo dicu
khién can thi¢p thay doi gia tri hé s6 can giam chan
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Hinh 7. Bang gid tri Knén
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Hinh 9. Két qud mé phong Fd

5. KET LUAN

Bang nghién ciru trén, két qua da cho thiy tinh
khoa hoc va kha ning ap dung vao thuc t& cua bo
diéu khién CMC. Céc két qua thong qua téi wu
bang tham sb dugc thé hién trén toan vang hoat
dong cho thiy nhiéu thong tin gia tri nhu: Do 16n
cla gia tri can diéu khién cho ca hé sé can giam
chan khi tra va hé sb can giam chan khi nén, cho
thdy mirc d6 can thiép ciia bo diéu khién vao h¢
thong dé dua hé thong dén trang thai bén viing
ddng thoi ciing cho thay r nhing ving khong thé

(ving nhat mau). Cac diém t6i uu khi khong thoa
man diéu kién bén viing dong nghia véi viéc khong
thay doi gia tri giam chan, chap nhéan gia tri danh
dinh (ving d¢am) ciing 1a ving ma HTT chi ¢6 thé
dap tng mot trong cac chi tidu chét lugng va khong
thé thoa hiép véi cac rang budc khac. (Nguyén Vin
Tra, Nguyén Trinh Nguyén, 2015).
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Hinh 8. Bang gid tri Ktra
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Hinh 10. Két qua mé phong gia toc than xe

can thiép dé dat dugc diéu kién hoat dong bén
vitng. Két qua moé phong cho thdy bo didu khién
d4 nang cao chat luong cua hé thong treo, thoa
mén duoc didu kién bén viing khi thay doi diéu
Kién tai trong tac dung. Nghién clu la co s& quan
trong dé xac lap gia tri va vi tri can diéu khién cho
bo di€u khién thuc té¢ s& dugc trién khai thir
nghiém. Thong qua nghién ctru, nhom tac gia xay
dung dugc giai thuat tdi uu va thiét 1ap phan mém
tinh toan. Tir co sé ndy cd thé tiép tuc phat trién
Vvéi cac bai toan c6 yéu cau cao hon.
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Abstract:
CONSTRUCTION RESEARCH MAP OF CONTROL PARAMETERS FOR SEMI-ACTIVE
SUSPENSION SYSTEM USING CELL MAPPING CONTROLLER

Computer science and control engineering are developing strongly and are applied in almost all fields,
including automotive technology. Automobile speed is increasing. Therefore, the traditional suspension
(passive) has many limitations that do not meet the strict requirements of smoothness and safety movement,
active suspension (control) is needed to meet new needs. Active suspension includes active suspension and
semi-active suspension (damping control or elastic element...). There are many methods of controlling
damping coefficient, one of which is control by table mapping. In order to apply the cell mapping controller
(CMC) controller, it is necessary to build the optimal control parameter table. This is the purpose of the
article. The paper summarizes the method of constructing the control parameter table by simplex
optimization algorithm Computing algorithms and programs are built on LabVIEW platform. The result of
the study is the parameter MAP for the CMC controller, which is an important basis for simulating and
embedding parameters into real controllers.

Keywords: Semi-active suspension; cell mapping controller; simplex method.
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