BAI BAO KHOA HOC

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

-~ - A 1
Vii Van Tan

Tom tat: Muc tiéu ciia hé thong on dinh ngang clii dong trén 6 16 tai trong Ioén la nham nang cao kha
néng on dinh ngang dé ngdn ngira cac hién trong Iat trong cac tinh huéng khan cdp. Tuy nhién, muc
tiéu nhie vay thong thieomg phai dieoc can bang véi sir tiéu thu ndng heong ciia ciia cdc co' cdu chdp
hanh. Trong bai béo nay, phieong phép thudt gidi di truyén dioc sir dung dé tim cae ham trong soé t6i wru
cho b diéu khién H.. ciia hé thong én dinh ngang chi dong. Théng qua phirong phdap thuat gidi di
m.{vén, cdc muc tiéu doi nghich nhau giira kha nang én dinh ngang va mo men xodn diroc tao ra béi cdic
co' cau chdp hanh da dieoc xir Iv bang cach sik dung duy nhat mét théng sé diéu chinh cdp cao. Gidi
phap t6i wru héa da muc tiéu da dieoc minh hoa théng qua biéu do ranh giéi Pareto. Két qua mé phong
trén mién tan sé da thé hién ré hiéu qua ciia pheong phdp de xudt.

Tir khoa: Diéu 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 DE

Hién twong lat ngang ctia 6 t6 tai trong lén la
mot van dé an toan giao thong dwong bd quan
trong trén toan thé gi61. Mac du cac hién twong lat
ngang co tan xuat it nhung ching thwong xuyén 1a
nhitng tai nan gay chét ngudi khi ching xay ra. O
to tai trong lén thuwong co trong tam cao va tai
trong 16n, nhung bé rong 6 t6 thirong mai van phai
dam bao khong virgt qua 2.5m. Hién nay hau hét
cac 6 t6 déu trang b1 thanh 4n dinh ngang b1 dong,
tuy nhién khi muén tang kha nang 6n dinh ngang
ctia 6 t6 thi thanh nay lai 6 nhwoc diém la gay ra
hién twong chuyén tai gitta cac banh xe trén mot
cau, diéu nay lam giam kha ning bam ngang cua
cac banh xe trén ting cau. Pé nang cao tinh 6n
dinh ngang cia 6 to, mot s6 phwong phap diéu
khién chu dong da dugc dua vao dé xuat nhw hé
théng lai, phanh, treo va 6n dinh ngang. Trong
nghién ctru nay tac gia tap chung vao hé thong 6n
dinh ngang chi dong bao gém moét cdp co cau
chép hanh dién - thuy lwc dé tao ra mot mé men

' B6 mén Co khi 6 t6, Khoa Co khi, T rieong Pai hoc Giao
théng Van tai

chi dong can bang véi mé men mat én dinh do gia
toc ngang gay ra (Vu, et al 2016).

Phwong phap diéu khién bén virng H.. 1a mot
cong cu hiéu qua dé cai tién hiéu suét cua hé
thong vong kin trong dai tan s6 dwge xac dinh
trede. Budce quan trong nhat cua thiét ké bo diéu
khién H.. 1a su lwa chon hop Iy cac ham trong
s0. Tuy nhién viéc Irra chon nay khong hé don
gian do dac tinh cua cac hé théng va muc do
phttc tap cua cac cau tric diéu khién khac nhau.
Vi vay, viéc to1 wu hoa cac ham trong sb dé dap
ung cac hiéu suat mong mudn van con la mot
van dé mé. Gan day, thuat toan di tl‘uyén
(Genetic Algorithms - GAs) da duoc xem la mot
trong sO cac giai phap hiéu qua nhat dé giai
quyét van dé nay (Alfaro, et al 2008), (Kitsios,
et al 2002), (Do, et al 2010).

Dua trén bd diéu khién bén virng H.. cho hé
théng 6n dinh ngang chu doéng duwoc trinh bay
trong Hoi nghi Qubc té vé Céu tric hé thong va
diéu khién dwoc t6 chite & Tho Nhi Ky nam 2016
(System Structure and Control - 6™ SSSC 2016)
(Vu, et al 2016), bai bao nay la budc phat trién
tiép theo dé dé xuat st dung phwong phap thuét
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giai di truyén dé xac dinh t6i wu cac ham trong
s6. Do d6, nhitng déng gop chinh dwge dwa ra
nhw sau:

- Phwong phéap thuat giai di truyén dwoc ap
dung dé xac dinh cac ham trong s6 toi wu cua bd
diéu khién bén vitng H.. cho hé ‘rhéng 4n dinh
ngang chi doéng trén 6 to tai hai cau. Nho
phrrong phap nay, cac muc tiéu doi nghich giita
cac hé sb truyén tai va moé men xodn dugc tao ra
béi co cau chap hanh dwoe xit 1y bang cach s
dung duy nhat mot thong sé diéu chinh cép cao,
ki hiéu .

- Cac két qua mo phong trén mién tan sé biéu
thi thong qua ham truyén bién do tir gbc danh lai
dén hé s6 chuyén tai & hai cau khi gia tri thong sé
a thay d6i tir 0 dén 1. Cac két qua nay dwoc so
sanh véi truong hop 6 t6 st dung thanh 6n dinh
ngang bi dong va véi cac két qua cia bai bao (Vu,
etal 2016).

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

2.1. Thuait gidi di truyén

Giai thuat di tmyén duwoc st dung rong rai ké
tir nghién ctru dau tién dwoc mo ta chi tiét trong
(Holland, et al 1975), sau d6 phwong phap nay
dwoc xac nhan boi moét nghién ctru theo dinh
hwéng 1y thuyét trong (Goldberg, et al 1989) va
mot nghién citu dinh hwéng tng dung trong
(Davis, et al 1991). Cac thuat toan dwoc dua trén
co ché chon loc tw nhién va da duoc chirng minh
la rat hiéu qua trong viéc t6i wu héa trong nhiéu
ung dung thue té nhur tai chinh va chién lwoc dau
ti, 16 bot, thiét ké diéu khién, vién thong... GAs
khé1 tao vo1l mot qu?m thé 11g§11 nhién tién trién
thong qua hoat dong di truyén gém: chon loc, lai
tao chéo va dot bién. Béng cach st dung mot quy
trinh tuyén chon, nhitng c4 nhan phu hop nhat dwa
trén cac gia tri nang hrc cia ching dwgc chon: sw
lai tao va dot bién sau do duoc ap dung dé tao ra
quan thé mdi. Hoat dong di truyén trén céac cé thé
ctia quan thé tiép tuc cho dén khi théa man tiéu
chuan t6i wu hodc dat dwoc mot lwong thé hé méi
nhat dinh.

2.2. Téi wu hoa da muc tiéu
Van dé rat pho bién trong thire té ctia bai toan
to1 ru da muc tiéu MCO duwoc miéu ta nhw sau:

min F(x) :[ @ L@, (x)]f___ ny-2 (1)

G day x dwoc goi la véc to xac dinh, C la tap
hop cac véc to xac dinh (hoac khong gian tim
kiém) va F(x) la véc to muc tiéu. Su ton tai cua
mot nghiém li twong x* co thé cue tiéu hoa déng
thoi tat ca cac ham muc tiéu J1. for. Jrow; trén
thue té 1a hiém khi kha thi, tie 1a bai toan toi wu
toan phan.

Co nhiéu cach thire dé giai quyét van dé dwoc
néu ra trong phwong trinh s6 (1) nhw phwong phap
min-max c6 trong s6, phwong phép t6i wu toan cau
¢ trong so, phwong phap lap trinh muc tiéu...
(Do, et al 2010) va cac tai liéu tham khao trong
d6. Mot trong nhitng cach tiép can phé bién va
don gian nhat la phwong phap tong c6 trong s6 dé
chuyén doi tir bai toan da muc tiéu thanh mot muc
tiéu duy nhat. Trong bai bao nay, tac gia str dung
mot tredng hop cu thé cia phwong phap tong co
trong sd, trong do cac ham da muc tiéu véc to F
duge thay thé bang t6 hop 161 ciia cac muc tidu:

Mgy Moy
minJ = e f,(x). stxeC.> a,=1 (2
izl izl

Véc to o :(al,az,..._._a%_) dai dién cho do

déc cua ham J. Béng cach s dung cac b a khac
nhau, nguoi ta co thé tao ra mot sé diém trong tap
Pareto, tirc la hinh thanh dwong cong ranh gidi
Pareto (Do, et al 2010).

3.XAY DUNG MO HINH O TO TAI HAI CAU

Hinh 1 minh hoa mé hinh déng lwc hoc két hop
theo phwong lic ngang va quay vong cua 6 to tai
hai cau bao gém ba phan khéi hrong chinh: m, la
khéi lwgng dugc treo, mys la khéi lwrong khong
duoc treo cau trude bao g6111 cum cau va banh xe
va m,, 1a khi lwrong khong duwoc treo cau sau bao
gém cum cau va banh xe. Cac bién thong s6 mé
hinh va cac gia tri dwgc thé hién trong (Gaspar, et
al 2004), (Gaspar, et al 2005), (Vu, et al 2016).

Cac phwong trinh vi phan thé hién mé hinh 6 t6
nhv céng thire (3), bao gdm: can bang lrc bén
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trong cong thire (a); can bang mé men xoin quanh
truc OZ trong cong thirc (b); can biang moé men lat
ngang cia khéi lrong dwoc treo quanh truc OX

trong cong thirc (c); can bang mé men lat ngang
cua khoi hrong khéng dwge treo quanh trong tam
cau trwde la (d) va cau sau la (e).

b X
I . O
] 1 ]f
B /v
P
@ v
Ir

|

Hinh 1. Mo hinh dong lirc hoc cua 6 16 tai hai cau (Gaspar, et al 2004)

mv(B+y)-mhp=F, +F,

~[_¢+1_y=F, ~F,l

wr'r

Trong d6 Uy U, 1a cac moé men x04n tai hai cau
duoe tao ra boi hé théng 4n dinh ngang chu dong;
Fyr, F,, la hai luc bén cia lép; Mugs, Mg, 1a céc
mo6 men cua thanh én dinh ngang b1 dong tac dong
dén khéi lwong dwoc treo va khéi lwgng khong
duoc treo cau trude va cau sau (Vu, et al 2016).

Phwong trinh (3) c¢6 thé dwge viét dudi dang
khong gian trang thai nhw sau:

5c=Ax+B]w+Bzu

y=cx @

Véi véc to trang thai: X :[ﬁ Voo ¢uj' . }

(a)
(b)

(L, +m ) =1 _y = m ghp+mvh(B+y)—k,(p—@,)~b,($—8,)+ M +U,
—k(¢—4,)~b,(P-,)+ M 1y +U,
—?‘F_‘W- = m;,_-;'v(r - h;._r,f' )(}é+ ':{./) + m:_fj'ghf.ff'.;ﬁw' - k{f'¢r;}" + k.f' (¢ - ¢r{)") + b_!' (é}_ Q}:if') + M"‘Rf + Uf (d)

~_FF_‘W' = mh‘i'v(r - hf”' )(ﬁ“‘f‘ W) - mua'ghm‘ﬂu' - kﬂ'¢ﬂﬂ' + kf' (¢ - ¢1‘ﬂ') + br (¢_ ¢ﬂ'1“) + MAR!’ + UJ' (e)

(c) )

véc to kich thich tir bén ngoai: w= [(5}] . véc to

diéu khién dau vao: u = [Uf Ur] va véc to dau
ra: y= |:ﬁ 'IV ¢ ¢ ¢1.-f qﬂm‘ :|.

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

4.1. Muc tiéu diéu khién

Muc tiéu cua hé théng 4n dinh ngang chu dong
la dé t6i da hoa @6 6n dinh ngang ctia 6 t6. Thong
thwrong, hién twong lat ngang xay ra khi hé s
chuyén tai dwoe tinh toan (R) dat dén ngudng 1
(hoac -1) (Gaspar, et al 2004). Hé s6 chuyén tai
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R==] twong trng v6i hé sé chuyén tai 16n nhat co
thé ctia 6 to. Trong trwong hop Vgt qua gia tri
nay thi moét banh xe cia cau xe s& nhac lén khoi
mat duong va hién trong lat ngang dwoc xem xét.
Pé 6 to chuyén dong 4n dinh thi gia tr1 hé s6
chuyén tai phai dam bao khong virgt qua ngudng
gidi han -/<R<1.

DPic tinh hiéu xuat dwoc quan tam nhat khi thiét
ké diéu khién cho hé théng 6n dinh ngang chu
dong la hé s chuyén tai. Muc tiéu diéu khién
dwoc chon la dé giam thiéu anh hwéng cta goc
danh 1ai 1én hé sd chuyén tai R, trong khuon khé
ctia diéu khién bén virng H... Nhw da giai thich &
phﬁn triege, gi61 han cua moé men X04n Uz, duge
tao ra béi bo co cau chap hanh ciing la rat quan
trong dbi voi viée trién khai hra chon 1dm dat hé
théng trong thue té.

d [ Rr
o o —=
Rr
Uy » W 24
> ay
u, = » Was 75
&
P
z1
A\ PERL
+ i Wai ni
K ¥z .
(e W e—— m
S

Hinh 2. So do céu triic diéu khién G-K ciia
bé diéu khién H., cho hé rhd'ng én dinh ngang
chi dong

4.2. Tong hop diéu khién H,, cho hé théng
6n dinh ngang chu dong

Hé théng vong kin dwgce trinh bay trong Hinh
2, bao gém mo hinh danh nghia G, bo diéu khién
K va cac ham trong s6 ;. Trong so d6 nay, Uy va
U, la dau vao diéu khién, v; va y, la cac tin hiéu

T
[ 17 . 17
[ ?J.Df(r)dr ?_[br(r)n’r
0 0
j"[crque:

+

17 17,
-Uj;jtf;(r)mdr \/;jv;(r)mdr

R | —

1) 17, 15,
j';\'ormalized_load_trausfer = E J_ _0[ R_,-“ (r)n}f + J? J[: Rr (r)(}]f

do duwoc, 1; va n> 1a cac nhiéu dac trrng cua cam
bién. or la goc danh la1 duoc cot la tin hiéu kich
thich bo1 ngwoi lai xe. Cac bién z;, =5, 3 z4 VA =5
tirong trung cho hiéu suat dau ra.

Theo Hinh 2, viéc ghép m6 hinh tuyén tinh (4)
v6i cac ham trong sé dan dén biéu dién khong
gian trang thai cua P(s) nhw sau:

x| [4 B B [x
Z |=|C D,D, ||W
Y C2 D2| D22 U (5)

Véi dau vao nhiéu bao gém: W =[d n, n,].
dau vao diéu khién: U =[U, U, I, dau ra hiéu
Z=[z 2 %z =],
Y =la, o’

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

5.1. Muc tiéu tdi wu

Suat: dau ra do duoc:

Muc tiéu cua hé ‘rhéng diéu khién 6n dinh
ngang chi dong 1a téi wu hoa 6n dinh ngang ciia 6
to6 dé ngan ngira hién twong lat ngang trong céac
treong hop nguy hiém. Tuy nhién, muc tiéu hiéu
suat nhw vay phai dwoc can bang véi nang hrong
tiéu thu cua hé théng duoc dac trung boi mo men
x0dn tao ra bdi co chu chép hanh. Do d6, ham
muc tiéu duge chon nhw sau:

f= af';\'onnalized_load_transfer +(1-a)f, Torque (6)

Trong do f, Normalized_load_transfer  Va ) Torque la céc
chi s6 hiéu suat trong trng véi cac hé sé chuyén
tai va cac mé men xoan dwoc sinh ra tai hai cau.

Ching dugc xac dinh cu thé nhw sau:

)
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Trong d6 Ry, 1a cac hé sd chuyén tai va Ug, la
cac md men xoan dwoc sinh ra tai cau triede va cau
sau. Usma durge xac dinh khi bai toan to1 ru tap
chung duy nhat vao cac hé sb chuyén tai (tic la
gia tri cac moé men xoan khi do khong dwoc xem
xét trong bai toan toi wu hoa). Trong trirong hop
do, a=1va f =/, Normalized_load_transfer -

Bing viéc thay doi gia tri cia @ tir 0 dén 1 thi
ham muc tiéu f s& duoc tdi wu theo trong quan
giita hai hiéu suét nay trrong tng.

5.2. Céng thirc ciia bai toan téi wu da muc
tiéu (MCO)

Cac ham trong s6 dwgc stt dung véi tirong quan
vg1 hé théng nhv trong Hinh 2, dwoc néu chi tiét
trong phan nay. Ham trong s6 cho kich thich dwoc

T ) ) ..
chon la W, :@, gia tr1 nay dé gidi han goc

danh la1 o dén gia tr1 dwoc mong doi lén nhat.

Cac ham trong sd W,; va W,, dic trueng cho
nhiéu cam bién dwoc chon nhu: W, =Ww,=0.01.
Cac trong sd nay dwoc chon la 0.01 (m/s”) cho van
téc cua goc nghiéng ngang than xe @ va gia tdc
ngang (Gaspar, et al 2004). Lwu ¥ rang c6 thé hra
chon cac bo loc thﬁp khac tuy theo cong nghé va
dang cua cam bién.

Cac ham trong s& W, dai dién cho cac dau ra
hiéu suat (W.;, W., W., W va W.s). Muc dich
ctia cac ham trong s6 1a dé gitr gia tri tuyét d6i nho
nhat cua céac tin hiéu dau vao diéu khién,_ cac hé sb
chuyén tai va gia toc ngang trén mot dai tan so

. T
111_]1] f(p)’ f(p) = [f\'ommifzed_ioad_?an{fe? fTorque ]
p=P

L. L.

532

P::{p:[zlr-zzazpz—'l-‘zﬂ’ 522

Trong do f{p) 1a véc to cua cac muc tiéu, p la
véc to cia cac thong sé ham trong sé, p' va p* la
i6i han dudi va gii han trén cua cac phan tir cia

mong mudn. Cac ham trong sé nay cé thé dwoc
lra chon théng qua phwong phéap thi, kiém tra
bang kinh nghiém cua nguwdi thiét ké. G nghién
clru nay, cac ham trong s6 s& dwoe xac dinh dang
ham trrde, sau d6 bang thuat giai di truyén, cac hé
s cua ham sé& duoc hra chon toi wu.

Cac ham trong s6 W.; va e, twong tmg véi cac
mo men xoan diéu khién duwoc sinh ra boéi hé
théng 6n dinh ngang chu dong & cau tnrde va cau
sau, dwgce chon la:

1 1
W, =—— W, =— (8)
Z1 » Z2
Z Z,
Cac ham trong sb Wz va Wy tirong rng vo1 cac
hé sb chuyén tai tai cau trude va cau sau dwoc

1 1
chonla: W,, =—:W,,=— ©)
z3 Z, z4 Z.
Ham trong sé W.s dac trung cho gia téc ngang
Zss+Zss

dwoc chon la: W,. = Z,

(10)

54 55

G day, ham trong s& W twong tmg vo1 mot thiét
ké nham tranh hién twong lat ngang vai tac dong cua
ngudi lai xe trong dai tan sé 1én dén 4 rad/s. Ham
trong s6 nay sé true tiép giam thiéu gia toc ngang khi
n6 dat dén gia tr1 gid1 han, dé tranh hién tuong lat.

Can hru ¥ ring, cac thong s6 Z; 1a cac hang sé.
bao gé)lll: Zj, Zg, Z3, Z4, ij, ng, ng, 254, ij.

Bai toan MCO cho hé théng én dinh ngang chu
dong diéu khién H,, ¢6 thé duoc ki hiéu la:

(11)

Z,.Z;) eR|p' <p<p'

ham trong so6. Gidi han dwdi va gidi han trén cua
cac phan tir cua ham trong so dwoc xac dinh trong
Bang 1.

Bing 1. Giéi han dweéi va gioi han trén ciia cic phan ti cia ham trong sé

W Wa Wz Was Wz

Zy Z, Zs Zs Zs Zs Zs3 Zs Zss
Gid6i han dwdi 50 50 0.1 0.1 0.5 0.00033 1 1 0.001
Gidi han trén 300000 300000 10 10 100 1 500 1000 2
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6. KET QUA MO PHONG VA PANH GIA

6.1. Két qua t6i wu h6a ham trong s6

Nho vao phwong phap thuat giai di truyén, viéc
tinh toan gia tri cac phan tir ham trong s6 sé dimg lai
khi bai toan téi wu da muc tiéu toan phﬁn duoc thue
hién. Bang 2 téng hop cac gia tri cia cac bién Z, Z 57
trong 5 trwedng hop cho o =[1:0.85:0.65:0.5:0].

Khi a=1. diéu d6 c6 nghia Ia
S = fomtizes_toad wanster » DAL t0AD 101 wu chi tap
chung vao cac hé s6 chuyén tai va khi a =0, diéu
d6 c6 nghia la f = fi,.,.. bai toan t6i wu chi tap
chung vao cac mo men xo0an dwoc sinh ra boi co cau

chap hanh.

Bing 2. Cac két qua t6i wu cac ham trong s6 cia hé thong 6n dinh ngang chi déng diéu khién H..

Cic bd diéu Wy W Wa | Wy Wosi
khién 7 Zy Zy Zy Zs Zs, Zs; Zsy Zss
SSSC2016 150000 200000 1 1 1 0.0005 50 100 0.01
a=1 258762.34 259996.91 0.91 0.64 0.97 0.46 392.54 801.38 0.22
o =0.85 273598.36 295104.17 0.45 0.26 1.17 0.80 334.15 968.50 0.16
o =0.65 112322.78 110837.28 0.72 0.75 0.63 0.54 139.23 97.46 0.02
a=0.5 166902.22 196036.53 1.09 0.92 0.97 0.0005 54.19 116.64 0.01
a=0 50 50 1.59 0.83 0.50 043 1 683.05 | 0.024

Hinh 3 biéu dién mbi quan hé dbi nghich
gitra chi $6 hiéu xuat vé hé sb chuyén tai va mo
men xoan véi mot s6 diém cia dwong bién gidi
toi wu Pareto, twong vng vd&i cac gia tri khac
nhau cia a trong khoang [0:1]. Péi véi a=0,
Srorge 12 cUC tiéu va nguoc lai déi véi a=1.

fl\'onna.lized_load_transfer la cuc tieu.

10000 1
as=
9000 a=0.85
o Y a=0.65
7000 hl .‘./
- e, S85C2016
i 6000 S
" a=05
E 5000 " 4
K- 2000+ ‘\""--.,
3000 o
-
e =0
1000 e ':
% [T [X] 015 02 [F 03 035
'Nomﬂznd load transfer

Hinh 3. Puwomg bién gici toi 1eu Pareto ciia hé
théng on dinh ngang chii déng diéu khién H,

6.2. Panh gia két qua téi wu trén mién tin sé

Trong phan nay tac gia so sanh ham truyén
bién do6 cua céc hé sb chuyén tai & hai cau dwdi tac
dong tir goc danh 1ai khi van téc chuyén dong cia
6 t6 V duoc gitra cb dinh & 70 Km/h.

Hinh 4 va 5 cho thay d6 1én cac ham truyén
bién dé cua cac hé s chuyén tai & hai cau Ry,
Ching chi ra rang trong ‘r1:u’ﬁmg l}qp
a =[1:0.85;0.65], cac bo diéu khién hé thong
6n dinh ngang chu dong H.. giam nhiéu cac hé
s6 chuyén tai so véi trong treong hop 6 to si
dung thanh 6n dinh ngang bi dong va trudong
hop bai bao trude do (Vu, et al 2016) khi cac
ham trong s6 duoc Iwa chon béi cac thi nghiém.
Piéu nay thoa man muc tiéu diéu khién trong
viéc giam hé sé chuyén tai trong ving tan so
dudi 4 rad/s (Gaspar, et al 2004).

30 \ —TTTT
b0 B N O O
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L |1 SRR SR 3
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g e [t ;
3 of™ = -
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',
] M cs0,86, Oplimized H, AARE
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B8SC2016, H, AARE
i i i i U [ o pansive ARE
304 bl e bl TR R S 22 e
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Frequency (radis)

Hinh 4. Ham truyveén bién do tir géc danh lai den
hé so chuyén tai ¢ cau trieoc (Ry)
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Hinh 5. Ham truyen bién do tir goc danh Ildi den
hé so chuyven tai ¢ cau sau (R )

7. KET LUAN

Bai bao nay da dé xuat ap dung phwong phap
thuat giai di truyén cho hé théng 6n dinh ngang
chu dong trén 6 to tai dé tdi wu hoa cac ham trong

chi bang mot théng sé diéu chinh cap cao duy
nhat, day chinh 1a mét wu thé 1én dé giai quyét cac
van dé diéu khién da muc tiéu. Cac két qua mo
phong trén mién tan sé da cho thay hiéu qua cua
phwong phap thuat giai di truyén trong viéc tim
kiém mot bo diéu khién phu hop dé dap tmg mot
s6 chi tiéu hiéu suat cua diéu khién bén vimg. Pay
la cach tiép can hoan toan méi trong viéc nghién
ctru hé théng 6n dinh ngang chu dong trén 6 to.
Mic du cau tric cac ham trong s6 da duoce dinh
dang san tuy nhién phwong phap thuat giai di
truyén ciing c6 thé ap dung véi cac cau tric phirc
tap hon nhung van phu thudc vao kinh nghiém cua
nguoi thiét ké dé bai toan dat duwoc két qua va tdc
do tinh toan hop ly. Viéc ap dung phwong phap da

s cua bo diéu khién bén vitng H... Cac muc tiéu  duogc dé xuat cho hé ¢o thong s thay d6i LPV ¢6

61 nghich giita cac hé sé chuyén tai va mé men  theé dem lai két qua tot hon trong twong 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 H» 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 stabilitv and torques generated are
handled using one high level parameter only. The multi-criterion optimization solution is illustrated via
the Pareto frontier. 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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