BAI BAO KHOA HOC

LUA CHON TOI UU HAM TRONG SO CUA BOQ PIEU KHIEN H,,
CHO HE THONG ON PINH NGANG CHU PONG TREN O TO TAI

Vii Vin Tén'

Tém tit: Muyc tiéu cia hé thong on dinh ngang chii dong trén é t6 tdi trong lom la nham ndng cao khd
nang on dinh ngang dé ngdn ngira cdc hién twong It trong cdc tinh hudng khan cdap. Tuy nhién, muc
tiéu nhie vy théng thieong phdi dwoc cdn bang véi suw tiéu thu nang lwong cua ciia cdc co cdu chap
hanh. Trong bai bdo nay, phwong phép thudt gidi di truyén dwoc sir dung dé tim cdc ham trong sé t6i wu
cho bé diéu khién H,, ciia hé thong on dinh ngang chi dong. Thong qua phwong phdp thudt gidi di
truyén, cdc muc tiéu doi nghich nhau giita kha nang o6n dinh ngang va mé men xodn dwoc tao ra bdi cdc
co cau chdp hanh da dwoe xir Iy bang cdach sie dung duy nhdt mot thong sé diéu chinh cdp cao. Gidi
phap 16i wu héa da muc tiéu da dwoc minh hoa théng qua biéu do ranh gidi Pareto. Két qud mé phong
trén mién tan sé da thé hién ré hiéu quad ciia phirong phdp dé xudt.

Tir khéa: Didu khién bén virng H.., Thuat giai di truyén, O t6 tai, Hé théng 6n dinh ngang chu dong, Lat

ngang, On dinh ngang.

1. PAT VAN PE

Hién tuong 1at ngang cua 0 t6 tai trong 16n la
mot van dé an toan giao thong dudng bd quan
trong trén toan thé gioi. Mdc du cac hién tuong lat
ngang c6 tan xut it nhung chiing thuong xuyén 1a
nhitng tai nan gdy chét nguoi khi chung xay ra. O
to tai trong lén thuong c6 trong tdm cao va tai
trong 16n, nhung bé rong 6 t6 thuong mai van phai
dam bao khong vuogt qua 2,5m. Hién nay hau hét
cac 6 to déu trang bi thanh 6n dinh ngang bi dong,
tuy nhién khi mudn ting kha ning 6n dinh ngang
ctia 0 to thi thanh nay lai ¢6 nhuogc diém 14 gay ra
hién tuong chuyén tai giita cic banh xe trén mot
cau, didu nay lam giam kha ning bam ngang cua
cac banh xe trén ting cau. Pé ning cao tinh on
dinh ngang cua 6 t6, mot sé phuong phap diéu
khién chu dong da dugc dua vao dé xuét nhu hé
théng lai, phanh, treo va 6n dinh ngang. Trong
nghién ctru nay tac gia tap chung vao hé théng on
dinh ngang chii dong bao gébm mét cip co cau
chép hanh dién - thuy luc dé tao ra moét mod men

! B mon Co khi 6 to, Khoa Co khi, Truong Pai hoc Giao
thong Van tdi

chi dong cin bang v6i mé men mét 6n dinh do gia
tdc ngang gay ra (Vu, et al 2016).

Phuong phap diéu khién bén vitng H.,, 13 mot
cong cu hiéu qua dé cai tién hiéu sudt cua hé
théng vong kin trong dai tin sé dwgc xac dinh
trudc. Budc quan trong nhat cua thiét ké bo diéu
khién H., 1a su lwa chon hop 1y cac ham trong
s6. Tuy nhién viéc lya chon nay khong hé don
gian do dac tinh cua cac hé théng va muc do
phtic tap cua cac ciu trac didu khién khac nhau.
Vi vay, viéc tdi wu hoa cac ham trong s @é dap
g cac hiéu suat mong mudn van con 1a mot
van dé& mo. Gan day, thuat toan di truyén
(Genetic Algorithms - GAs) da dugc xem 1a mot
trong sd cac giai phap hiéu qua nhit dé giai
quyét van dé nay (Alfaro, et al 2008), (Kitsios,
et al 2002), (Do, et al 2010).

Duya trén bo diéu khién bén viing H., cho hé
thong 6n dinh ngang chi dong duoc trinh bay
trong Hoi nghi Qudc té vé Cau trac hé thong va
diéu khién duoc t6 chirc & Tho Nhi Ky nam 2016
(System Structure and Control - 6™ SSSC 2016)
(Vu, et al 2016), bai bao nay 1a budc phat trién
tiép theo dé dé xuét sir dung phuong phap thuat
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giai di truyén dé xac dinh téi wu cac ham trong
s6. Do d6, nhitng déng goép chinh duoc dua ra
nhu sau:

- Phuong phap thuat giai di truyén dwoc ap
dung dé xac dinh cac ham trong sb téi wu cua bod
diéu khién bén viing H,, cho hé théng 6n dinh
ngang chu dong trén 6 to tai hai cau. Nho
phuong phap ndy, cdc muc tiéu dbi nghich giira
cac hé sb truyén tai va md men xodn duoc tao ra
boi co cdu chap hanh duoc xtr 1y bang cach sir
dung duy nhat mot thong sb diéu chinh cip cao,
ki hiéu « .

- Céc két qua mo phong trén mién tan sé biéu
thi thong qua ham truyén bién do tir goc danh lai
dén hé s6 chuyén tai ¢ hai cau khi gia tri thong sb
a thay dbi tir 0 dén 1. Cac két qua nay duoc so
sanh voi trudong hop 6 t6 st dung thanh 6n dinh
ngang bi dong va vdi cac két qua cua bai bao (Vu,
etal 2016).

2. PHUONG PHAP GIAI THUAT DI
TRUYEN VA TOI UU HOA PA MUC TIEU

2.1. Thuit giai di truyén

Giai thuat di truyén duoc st dung rong rai ké
tir nghién ctru dau tién dugc mo ta chi tiét trong
(Holland, et al 1975), sau d6 phuong phap nay
dugc xac nhdn bdi mét nghi€én ciu theo dinh
huéng 1y thuyét trong (Goldberg, et al 1989) va
mot nghi€n ciu dinh hudéng Ung dung trong
(Davis, et al 1991). Cac thuat toan dugc dya trén
co ché chon loc ty nhién va di duoc ching minh
1a rat hiéu qua trong viéc tdi wu hoa trong nhiéu
mg dung thyc té nhu tai chinh va chién luoc dau
tu, 16 bot, thiét ké diéu khién, vién thong... GAs
khoi tao v6i mot quan thé ngau nhién tién trién
thong qua hoat dong di truyén gém: chon logc, lai
tao chéo va dot bién. Bang cach sir dung mot quy
trinh tuyén chon, nhitng c4 nhan phu hop nhat dwa
trén cac gia tri nang lyc cia chung dugc chon; su
lai tao va dot bién sau d6 duoc ap dung dé tao ra
quéan thé méi. Hoat dong di truyén trén céc cé thé
ctia quan thé tiép tuc cho dén khi thoa man tiéu
chuén t6i wu hodc dat dugc mot luong thé hé moi
nhit dinh.

2.2. Toi wu héa da muc tiéu
Van dé rat pho bién trong thuc t€ cua bai toan
to1 vu da muc tiéu MCO dugc miéu ta nhu sau:

min F(0) = /(@0 fy, )| 20 (D)

O day x duoc goi 1a véc to xac dinh, C 1a tap
hop céc véc to xac dinh (hodc khong gian tim
kiém) va F(x) 1a véc to muc tiéu. Sy ton tai cua
mot nghiém li twdng x* co thé cuc tiéu hoa dong
thoi tAt cd cac ham muc tiéu fi, fo,... fror trén
thuc té 1a hiém khi kha thi, tirc 1a bai toan tdi wu
toan phan.

C6 nhiéu cach thie dé giai quyét vin dé duoc
néu ra trong phuong trinh sé (1) nhu phuong phap
min-max cé trong 56, phuong phap t1 wu toan cau
c¢6 trong sO, phuong phap lap trinh muc tiéu. ..
(Do, et al 2010) va céc tai li¢u tham khao trong
d6. Mot trong nhirng cach tiép can phd bién va
don gian nhat 1a phuong phéap tong c6 trong sé dé
chuyén ddi tir bai toan da muc tiéu thanh mot muc
tiéu duy nhét. Trong bai bao nay, tac gia str dung
mot treong hop cu thé cia phuong phap tong co
trong s, trong d6 cac ham da muc tiéu véc to F
dugc thay thé bang t6 hop 16i ciia cac muc tidu:

Nobj Nopj

mingZal.fl.(x), s.txeC,Zal.:l 2)
i=l1 i=1
Véc to az(al,az,...,anohj) dai dién cho @06

dbc cua ham J. Béng cach st dung cac bo a khac
nhau, ngudi ta co thé tao ra mot s6 diém trong tap
Pareto, tirc 1a hinh thanh duong cong ranh giéi
Pareto (Do, et al 2010).

3.XAY DUNG MO HiNH O TO TAI HAI CAU

Hinh 1 minh hoa m6 hinh dong luc hoc Kkét hop
theo phuwong lic ngang va quay vong cia 6 to tai
hai ciu bao gdm ba phan khdi lugng chinh: m 1a
khdi lugng dugc treo, mye la khdi lugng khong
dugc treo cau trudc bao gdm cum cau va banh xe
va my 14 khéi lugng khong duoc treo cau sau bao
gém cum ciu va banh xe. Cac bién thong s6 mo
hinh va cac gia tri duogc thé hién trong (Gaspar, et
al 2004), (Gaspar, et al 2005), (Vu, et al 2016).

Céc phuong trinh vi phan thé hién mé hinh 6 to
nhu cong thirc (3), bao gdm: can bang luc bén
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trong cong thirc (a); can bang mé men xoan quanh
truc OZ trong cong thirc (b); cAn bang mo men lat
ngang cua khéi lwong duge treo quanh truc OX

trong cong thire (c); can bang mo men lat ngang
ctia khéi Iugng khong duoc treo quanh trong tim
cau trudce 1a (d) va cau sau 1a (e).

Hinh 1. Mé hinh d@éng luc hoc cia 6 t6 tai hai cau (Gaspar, et al 2004)

mv(B+y)=mhg=F,+F,

I g+l y=F 1 —F.]l

hr yrer

Trong d6 Uy, U, 1a cac mo men xoan tai hai cau
duoc tao ra bai hé théng 6n dinh ngang chu dong;
F,, F,, 12 hai lyc bén ciia 16p; My, Mg, 1a cac
md men cua thanh 6n dinh ngang bi dong tic dong
dén khdi luong dugc treo va khdi lugng khong
dugc treo cau trudc va cau sau (Vu, et al 2016).

Phuong trinh (3) c6 thé dugc viét duéi dang
khong gian trang thai nhu sau:

x= Ax+Bw+ Bu

y=Cx 4)

Véi véc to trang thai: ¥ = [ﬂ vodo, b, l

(@)
(0)

(I +m I g1y =m ghp+myh(B+y)—k,($—8,)—b, (=) + My +U,
ke (f—,) b, ($— )+ M 4, +U,
—rF,, = m,v(r —h, B+ )+ m, gh,d, —k, b, +k, ($—8,)+b, (G-, + M, +U, (d)

_rF;r = murv(r - hur )(ﬂ+ !//) - murghur¢ur - ktr¢ur + kr (¢ - ¢ur) + br (¢_ ¢ur) + MARr + Ur (e)

(c) 3

véc to kich thich tir bén ngoai: w = [5 ,] , Véc to

diéu khién dau vao: u = [U ; Ur} va véc to dau
= BV 884, 4|

4. TONG HOQP PIEU KHIEN H.,, CHO HE
THONG ON PINH NGANG CHU PONG

4.1. Muc tiéu diéu khién

Muc tiéu ctia hé thong 6n dinh ngang chu dong
1a dé t6i da hoa d6 6n dinh ngang ctia 6 t6. Thong
thuong, hién tuong 1at ngang xay ra khi hé sb
chuyén tai dugc tinh toan (R) dat dén ngudng 1
(hoac -1) (Gaspar, et al 2004). HE s6 chuyén tai
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R==1 tuong tmg voi hé sb chuyén tai 16n nhat co
thé ctia 6 t6. Trong truong hop vuot qua gia tri
nay thi mot banh xe ciia cau xe s& nhac 1én khoi
mat duong va hién tuong 1at ngang dugc xem xét.
Pé 6 t6 chuyén dong on dinh thi gia tri hé sb
chuyén tai phai dam bao khéng vuot qua ngudng
gidi han -/1<R<I.

Dic tinh hiéu xuét dugc quan tam nhét khi thiét
ké diéu khién cho hé thong on dinh ngang chu
dong 1a hé sé chuyén tai. Muc tiéu diéu khién
dugc chon 1a dé giam thiéu anh hudng cia goc
danh 1ai 1én hé sb chuyén tai R, trong khudn khod
ctia diéu khién bén virng H... Nhu da giai thich &
phan trude, gidi han ciia md men xodn Uy, dugce
tao ra boi bd co cau chip hanh ciing 14 rat quan
trong ddi v6i viée trién khai lwa chon 1dm dat hé
thong trong thuc té.

d — o1 Rr
»  Wd > > W » 73
Rr
Uy B Wi ————p 74
> ay
u, = | P Wis » 75
&
Y |
¥i
+ i Wi | ni
K y2 h 4
- (O Wm fe—— m
—

Hinh 2. So do cdu tric diéu khién G-K ciia
bé diéu khién H.,, cho hé thong on dinh ngang
chu dong

4.2. Tong hop diéu khién H., cho hé¢ thong
on dinh ngang chi dong

Hé théng vong kin duogc trinh bay trong Hinh
2, bao gdm mé hinh danh nghia G, bo diéu khién
K va cac ham trong s& W;. Trong so d6 nay, Uy va
U, 1a dau vao diéu khién, y; va y, 1a céc tin hiéu

175 1§
- j U (r)dt - j UZ(t)dt
T Ty

f:forque - +

_1

2l 1t 1t
— U0 dt | |U2 (), dt
\/T'([ A/()max \/T'.!‘ r()max

do duoc, n; va n, 1a cac nhiéu dic trung cua cam
bién. oy la goc danh 1ai dugc coi la tin hiéu kich
thich boi nguoi lai xe. Cac bién Z1, Z2, 23, Z4 VA Z5
tuong trung cho hi¢u suit dau ra.

Theo Hinh 2, viéc ghép mé hinh tuyén tinh (4)
voi cac ham trong s6 din dén biéu dién khong
gian trang thai cia P(s) nhu sau:

x| [4 B B [x
Z |=|\C D,D, || W
Y| |c p,p,||U )

Véi dau vao nhiéu bao gém: W =[d n, n,],
dau vao diéu khién: U=[U, U,T", dau ra hi¢u
suat: Z=[z, z, z, z, z;|', dau ra do duoc:
Y=[a, o]

5. LUA CHON TOI UU HAM TRONG SO
CUA BOQ PIEU KHIEN BEN VUNG H.,

5.1. Muc tiéu toi wu

Muc tiéu cia hé thdng diéu khién 6n dinh
ngang chu dong 1a t&i vu hoa 6n dinh ngang cua 6
t6 dé ngan ngira hién tuong 1at ngang trong cac
truong hop nguy hiém. Tuy nhién, muc tiéu hiéu
suit nhu vy phai dugc can bang véi ning luong
tiéu thu ctia hé thong dugc dic trung béi mé men
X0dn tao ra boi co cdu chip hanh. Do d6, ham
muc ti€u dugce chon nhu sau:

f=af, Normalized load transfer T (I-a) f, Torque (6)

Trong d6 f, Normalized_load_transfer va f, Torque la cac
chi s6 hiéu suit twong tmg véi cac hé sd chuyén
tai va cac mdé men xodn duge sinh ra tai hai cau.

Ching dugc xac dinh cu thé nhu sau:

1 1%, 17,
fNonnalizediloadilransfer = E [\/? .([ RA/’ (t)dt + \/? .([ Rr (t) dt

(7
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Trong d6 Ry, 1a cac hé s6 chuyén tai va Uy, 1a
cac md men xodn dugc sinh ra tai cau trudc va ciu
saul. Upme: duge xac dinh khi bai toan t6i wu tap
chung duy nhat vao cic hé sb chuyén tai (tic 1a
gi4 tri cac md men xodn khi d6 khong duoc xem
x¢€t trong bai toan t61 wu hoa). Trong truong hop
do, a=1va f = f, Normalized_load_transfer *

Béng viéc thay d6i gia tri cia o tir 0 dén 1 thi
ham muc tiéu f s& dugc t6i wu theo twong quan
giita hai hiéu suét nay tuong ung.

5.2. Cong thirc ciia bai toan tbi wu da muc
tieu (MCO)

Céc ham trong sé duoc sir dung véi twong quan
voi hé théng nhu trong Hinh 2, dwoc néu chi tiét
trong phan nay. Ham trong sd cho kich thich duoc

chon 1a W, =%, gid tri ndy dé gii han goc

déanh 14i 5, dén gid trj dugc mong doi 16n nht.

Cac ham trong s6 W,; va W,, dic trung cho
nhidu cam bién dugc chon nhu: W, =W, =0.01.
Cac trong sb nay dugc chon la 0.01 (m/sz ) cho van
tdc ctia goc nghiéng ngang than xe ¢ va gia tbc
ngang (Gaspar, et al 2004). Luu y réng c6 thé lra
chon céc bo loc thip khac tiy theo cong nghé va
dang ctia cam bién.

Cac ham trong sb W.; dai dién cho cac dau ra
hiéu sudt (W.;, W., W.s, W.; va W.s). Muc dich
clia cac ham trong s 1a dé giir gia tri tuyét di nho
nhat cua céc tin hiéu dau vao diéu khién, cac hé sb
chuyén tai va gia tbc ngang trén mot dai tan sb

. T
rll;g};l f(p)’ f(p) = ':fNormalized71()ad7transfer fTorque :‘

mong mudn. Cac ham trong sb nay cé thé duoc
lya chon thong qua phwong phap thu, kiém tra
bang kinh nghiém cua ngudi thiét ké. O nghién
ciru nay, cac ham trong sb s& dugc xac dinh dang
ham trudc, sau d6 bang thuat giai di truyén, cac hé
sb ciia ham s& duogc lya chon t6i wu.

Céc ham trong sb W.; va W., tuong tng voi cac
md men xodn diéu khién duoc sinh ra bdi hé
thong 6n dinh ngang chii dong & ciu trudc va cau
sau, duoc chon la:

W, =

1

z,

1
s Wy =—
Z2 Zz

®)

Céc ham trong s0 W.; va W., tuong ing véi céac
hé s6 chuyén tai tai cau trudc va cau sau dugc

1 1
chonla: W,, =— ; W,, =— 9
: n= g sy )
Ham trong s& W.s dic trung cho gia toc ngang
Z,s+7Z
duoc chon la: W, =Z_, Lo T o (10)
Zys+Zss

O day, ham trong s W.s trong tmg voi mot thiét
ké nham tranh hién tuong 14t ngang véi tic dong cia
ngudi 14i xe trong dai tan sd 1én dén 4 rad/s. Him
trong sd ndy s& truc tiép giam thiéu gia toc ngang khi
no dat dén gia tri gioi han, dé tranh hién tugng 1t.

Can luu ¥ rang, cac thong sb Z; la cac hang sd,
bao gom: Z;, Zs, Zs, Z4, Zs1, Zs2, Zss, Zss, Zss.

Bai toan MCO cho hé théng 6n dinh ngang chii
dong diéu khién H,, c6 thé duoc ki hiéu la:

(1)

P= {p =12,,2,,2,,Z,, 51a252a253a254a255]T ER| pl Spﬁpu}

Trong do6 f(p) 1a véc to cua cac muc ti€u, p 1a
véc to clia cac thong s6 ham trong sb, p’ va p* 1a
gi61 han dudi va gidi han trén cua cac phan tir cua

ham trong s0. Gidi han dudi va gidi han trén cia
cac phan tir cia ham trong s6 dugc xac dinh trong
Bang 1.

Bang 1. Giéi han dwéi va giéi han trén ciia cac phan tir ciia ham trong s

W W W W4 Wsi
Z, Z, Zy Z4 Zs) Zs Zsy Zs, Zss
Giéi han dudi 50 50 0.1 0.1 0.5 0.00033 1 1 0.001
Giéi han trén 300000 300000 10 10 100 1 500 1000 2
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6. KET QUA MO PHONG VA PANH GIA didu

6.1. Két qua t6i wu héa ham trong 50

Khi a=1, dd6 c6 nghia 1Ia
f :f Normalized_load_transfer * bal toan tor uu Chl tap

Nho vao phwong phap thuat giai di truyén, vi€c  chung vao cac hé s§ chuyén tai va khi & =0, diéu
tinh toan gid tri cac phan tir ham trong s0 s& dimg lai @6 c6 nghia a f = f,,., bai toan tdi wu chi tap

khi bai todn toi vu da muyc tiéu toan phan dugc thuc oA g . . £
: T chung vao cac md men xoan dugc sinh ra bdi co cau

hién. Bang 2 tong hop céc gié trj clia cac bién Z, Zy chép hanh

trong 5 truong hop cho o =[1;0.85;0.65;0.5;0].

Biang 2. Cac két qua tdi wu cac ham trong s ciia hé thong 6n dinh ngang chi dong diéu khién H.,

Cic bj diéu W, W, W, W, Wsi
khién Z, 7z, Z, 7, Zs; Zs, Zs; Zs, Zss
$SSC2016 150000 200000 1 1 1 0.0005 50 100 0.01
a=1 258762.34 | 25999691 | 091 | 0.64 | 0.97 0.46 | 392.54 | 801.38 | 0.22
a=0.85 27359836 | 295104.17 | 045 | 026 | 1.17 0.80 | 334.15 | 968.50 | 0.16
a=0.65 11232278 | 110837.28 | 0.72 | 0.75 | 0.63 0.54 13923 | 97.46 | 0.02
a=0.5 16690222 | 196036.53 | 1.09 | 0.92 | 0.97 | 0.0005 | 54.19 | 116.64 | 0.01
a=0 50 50 159 | 0.83 | 0.50 0.43 1 683.05 | 0.024

Hinh 3 biéu dién mdi quan hé dbi nghich
giita chi s6 hiéu xuit vé hé sé chuyén tai va mo
men xoian véi mot sé diém cua duong bién gidi
t6i wu Pareto, twong tng voi cac gia tri khac
nhau cua a trong khoang [0;1]. Ddi véi a=0,
Srorque 12 CUC tiéu va ngugc lai dbi voi a=1,

f Normalized load_transfer la cuc ticu.

10000,

He—a=1 _
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Hinh 3. Puong bién gidi t6i uu Pareto ciia hé
théng on dinh ngang chit déng diéu khién H.,

6.2. Panh gia két qua tdi wu trén mién tin sb

Trong phin ndy tic gid so sanh ham truyén
bién do cua cac hé sb chuyén tai & hai cau dudi tac
dong tir goc danh 1ai khi van téc chuyén dong cua
6 t0 V dugc giita ¢b dinh & 70 Km/h.

Hinh 4 va 5 cho thiy d6 16n cac ham truyén
bién do cta cac hé s6 chuyén tai ¢ hai cau Ry,
Chung chi ra riang trong truong hop
a =[1;0.85;0.65], cac b diéu khién hé thong
6n dinh ngang chii dong H,, giam nhiéu cac hé
s6 chuyén tai so véi trong truong hop 6 to sir
dung thanh 6n dinh ngang bi dong va trudong
hop bai bao trudec d6 (Vu, et al 2016) khi cac
ham trong sb dugc lya chon boi cac thu nghiém.
Diéu nay thoa min muc tiéu diéu khién trong
viéc giam hé sb chuyén tai trong ving tan sb
duoi 4 rad/s (Gaspar, et al 2004).

o=1, Optiizsd H_AARE [
20,85, Oplimized H_ AARB|
«=0,85, Optimized H_AARB |
- omll,5, Ophimized H_AARE
—usl), Optenized H_AARE ||
55502016, H_AARE

Magnitude (dB)

i1 | Passive AR |
P ML ol BT ]

107 16" 10° 10’ 10°
Frequency (radfs)

Hinh 4. Ham truyén bién d¢ tir géc danh ldi dén
hé s6 chuyén tdi & cdu truée (Rr)
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Hinh 5. Ham truyén bién d¢ tir géc danh ldi dén
hé s6 chuyén tdi ¢ cau sau (R, )

7. KET LUAN

Bai bao nay di dé xuét 4p dung phuong phap
thuat giai di truyén cho hé thong 6n dinh ngang
chi dong trén 6 to tai dé t6i wu hoa cac ham trong
s6 cua bo diéu khién bén viing H... Cac muc tiéu
dbi nghich gitra cac hé sd chuyén tai va mé men

chi bang mot théng sé diéu chinh cip cao duy
nhit, day chinh 1a mot wu thé 16n dé giai quyét cac
van dé diéu khién da muc tiéu. Cac két qua mé
phong trén mién tan sd da cho thay hiéu qua cua
phuong phap thuat giai di truyén trong viéc tim
kiém mot bo diéu khién phu hop dé dap ang mot
s6 chi tiéu hiéu suit cua diéu khién bén virng. Day
1a cach tiép can hoan toan mdi trong viéc nghién
ctru hé thdng 6n dinh ngang chii dong trén 6 to.

Mic du ciu tric cac ham trong sb da duoc dinh
dang sin tuy nhién phuong phap thuat gidi di
truyén ciling c6 thé ap dung véi cac ciu truc phirc
tap hon nhung van phu thudc vao kinh nghiém cta
nguoi thiét ké dé bai toan dat duoc két qua va tde
dod tinh toan hop 1y. Viéc ap dung phuong phap da
dugc dé xuét cho hé c6 thong sb thay ddi LPV c6
thé dem lai két qua tSt hon trong tuong lai.
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Abstract:
OPTIMAL SELECTION OF WEIGHTING FUNCTIONS FOR H,,
ACTIVE ANTI-ROLL BAR CONTROL SYSTEM ON TRUCKS

The objective of an active anti-roll bar system of trucks is to maximize roll stability to prevent rollover
in dangerous cases. However, such a performance objective must be balanced with the energy
consumption of the anti-roll bar system, which is not a trivial task. In this paper, Genetic Algorithms
(GAs) are proposed to find optimal weighting functions for the Ho control synthesis of the active anti-
roll bar system. Such a general procedure is applied to the case of active anti-roll bar control system on
trucks. Thanks to GAs, the conflicting objectives between roll stability and torques generated are
handled using one high level parameter only. The multi-criterion optimization solution is illustrated via
the Pareto fronmtier. Simulations, performed in the frequency domain, emphasize the efficiency of the
proposed method.

Keywords: H., control, Genetic Algorithms, Truck, Active anti-roll bar system, Rollover, Roll stability.
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