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TOM TAT

Phuang phap Atlas la phuong phap c6 lich st kha sém trong nganh todn téi uu, nd cho phép gidi cac bai toan da muc tiéu bang cach chia bai toan Ién thanh nhiéu
bai toan bé va giai doc lap. Diéu nay ding véi quan diém khong d6i dau vdi bai toan I6n va d6 la mét loi thé trong linh vuic t6i uu cac robot song song. Tuy nhién n6 ¢
nhutgc diém la can vé cac Atlas dé sau do chdng chét chiing trong mét hé quy chiéu chung dé thdy dugc giao thoa ctia cac viing t6t nhat & moi chi tiéu t6i uu. Diéu nay
chi cd thé lam dugc khi cac dai lugng khéc thit nguyén dugc chuan hoa dé biéu dién trong cting mdt hé quy chiéu. Khi chudn hod bién s6 tir bién géc sang bién mdi sé
dinh hinh quan hé ddi bién va trong linh vuic robot hién nay ngudi ta st dung quan hé chuyén truc nay la lién hé rang budc gidia ti s6 céc khau trong co cdu sao cho dap
ting d6 on dinh va tao ra viing cong tac I6n. Bén canh cach lam nay con c6 thé ¢d cach ddi bién thi hai néu nhin tir quan hé hinh hoc giita khong gian cong tac cla
robot va khdng gian thiét ké. Bai bao nay khai thac quan hé nay dé céi tién phuong phap Atlas Ién thanh mt phuong phap khong can d6 hoa nham xay dung cac quy
trinh thiét ké t6i uu tu dong. K&t qua dat duoc cho thdy hiéu qué cia cach d6i bién nay vé hoc thuat xiing dang la mot nhanh méi vé phuong phap luan.

Tu khoa: Atlas, ddi bién, robot song song, tdi uu da muc tiéu, khdng gian thiét ké.
ABSTRACT

The Atlas method has a relatively early origin in the field of optimization mathematics. It enables the solution of multi-objective problems by decomposing
a large problem into several smaller subproblems that can be solved independently. This approach aligns with the philosophy of avoiding direct confrontation
with high-dimensional problems, which is particularly advantageous in the optimization of parallel robots. However, its limitation lies in the need to construct
individual atlases and then superimpose them within a common reference frame in order to visualize the intersections of the optimal regions corresponding to
each objective. This can only be achieved when the variables of different physical dimensions are normalized to be represented within a unified coordinate
system. When the variables are normalized from their original form to the transformed ones, the variable transformation relationship is established. In robotic
systems, this relationship is often realized through frame-shift constraints that link the ratios of mechanism limbs to ensure stability and expand the workspace.
In addition to this conventional approach, an alternative form of variable transformation can also be derived from the geometric relationship between the robot’s
workspace and its design space. This paper exploits such a relationship to enhance the traditional Atlas method into a non-graphical Atlas approach, thereby
enabling automated optimal design procedures. The results demonstrate that this transformation strategy possesses significant theoretical value and can be
considered a new methodological branch in multi-objective optimization.

Keywords: Atlas, variable transformation, parallel robot, multi-objective optimization, design space.
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1. MG PAU

Trong qua trinh thiét ké hoan chinh mot robot song
song c6 thé chia lam ba budc, dau tién can t6i uu hinh
dong hoc thuong st dung Jacobian, day la ngén ngilr cla
cdu truc tdc thoi, la cau néi gitta hinh hoc va nang lugng,
no6 cho phép rut ra két cau t6i uu nhat la khi st dung két
hop v&i ham hoc may dé tim t6i uu toan cuc [1]. Buéc thi
hai la thiét ké dong luc hoc st dung mo hinh toan la hé
phuong trinh vi phan thudng (ODE) véi muc tiéu la dan
déng va én dinh ca cdu, cudi cung la diéu khién dugc né
hoan toan.

Cang ngay nhu cau vé cac phuang phép téi uu dit liéu
I6n cang gia tang nhat la trong linh vuc thiét ké da muc
tiéu. Cac phuong phap manh nhu NSGA I, SPEA II, RP-
PSO,...1a cac phuong phap hiéu qua ngoai tru viéc ching
can d liéu I6n. Nhu vay co thé thay khong thé truc ti€p
ap dat cac phuang phap nay vao bai toan thiét ké robot
song song vi thiéu thong tin vat ly clia co cdu. Cac chi tiéu
trong giai doan thiét ké t6i uu hinh déng hoc bang
Jacobian thudng chia lam ba nhém trong &6 nhom | gom
cac chi tiéu hiéu suat truyén dan gom hé s6 truyén dau
vao (ITl), hé sé truyén dau ra (OTI), hé s6 truyén toan cuc
(LT1). Nhém 1l gém céc chi tiéu vé ti suat chuyén déi luc
van téc gitta khong gian cong tac va khong gian khép
gém d6 khéo léo 1/K, dé ciing viing Npmin va hé sé truyén
van téc t6i thi€u Numin [2-51, nhém chi tiéu tha 1l 1A W (thé
tich vung lam viéc clia robot).

Dé tao Dataset cho cac phuong phap dir liéu 16n nhu
NSGA II, SPEA II, RP-PSO hoat dong hiéu qua thi Atlas la lya
chon pht hgp vi né khong doi hoi ditliéu I16n. Diéu nay lién
quan dén triét ly tiép can van dé cltia Atlas, né khong doi
dau véi bai toan 16n ma chia bai toan 16n thanh cac bai toan
dé dat duac I6i gidi bai toan I6n sau cung. Tuy nhién, Atlas
g0c can vé ra cac dac tinh thiét ké clia cac chi tiéu 11, 11l. D&
ty ddng hod hoan toan phuong phap nay, ching téi duara
hai cai tién quan trong la r&i rac hod khéng gian lién tuc (r)
3 Atlas g6c thanh khong gian rdi rac () & Atlas cai tién. Thay
déi cach dai bién sé tir khdng ché ti s6 kich thudc co cdu &
Atlas g6c sang quan hé chuyén truc & Atlas cai tién, bai bao
nay noi vé cai tién thu hai.

Viéc chdng chat ca hoc cac d6 hoa nay dé nhan biét
vlung t6i uu la ti€ép can hay vé triét ly nhung lai han ché
kha ndng tu déng hoa ctia thuat toan do né can cac nhan
dinh cha quan khi quan sat cac vung nay bang mat [4-9].

Cac ky thuat chi yéu ctia Atlas géc bao gom:

- Chudn hod bién s vé cung thi nguyén va déi bién
tur khong gian cong tac sang khéng gian thiét ké [3-5];
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-Dé hoa va chéng chat 16 gidi tim viung 6n dinh va tim
diém t6i uu [3-5];

- Bién d6i ngugc vé khéng gian céng tac;

- Xac dinh cau trac t6i uu SM (Similar Mechanism)
tur BSM (Base Similar Mechanism) théng qua hé sé nén D
[4-6].

DE& hudng t6i phuc vu tu ddng hoa va chay cac thuat
toan du liéu I6n, ching t6i cai tién Atlas géc thanh Atlas
cai ti€n vai mot sé thay déi nhu sau:

- Chuan hod bién s6 (nhu Atlas g6c) nhung xay dung
quan hé déi bién dua trén ma tran chuyén truc thay vi
khéng ché céc ti s6 mo td muc dé én dinh dan dong va
dé I6n vung lam viéc nhu Atlas goc [1];

- S6 hoa toan b vung lam viéc va xay dung Atlas s6
(khéng d6 hoa), sau d6 chdng chat Atlas s6 dé tim bién
Pareto;

- Bién d&i ngugc vé khéng gian cong tac bang quan hé
doi bién mai dé xuat & trén;

- Xac dinh cau trac t6i uu SM (Similar Mechanism) ti
BSM (Base Similar Mechanism) thong qua hé s6 nén L
(giong Atlas g6c) [3-5].

2. CHUAN HOA VA DOl BIEN TRONG PHUGNG PHAP
ATLAS GOC

2.1. Chuan hoa thi nguyén tir khéng gian coéng tac
sang khéng gian thiét ké

Theo hinh 1, hé quy chiéu xyz gan véi khéng gian cong
tac ctia robot song song dugc xay dung bai chinh cac dac
diém két cau thuc cla robot. Trong khéng gian nay, cac
thong s6 thiét ké clia robot la /; 1a chiéu dai cta khau thu
i vGii=1-n.Trong do, n la sé khau clia robot. Theo tu
tudng cda Atlas thi cac chi tiéu |, I, Il phai dugc chong
chat sau khi tinh toan riéng biét, Itic nay ching phai x ly
vé thi nguyén va trong khong gian céng tac xyz khong
lam dugc diéu nay.

Khéng gian P
cong tac xyz P

Khéng gian
thiét ké r;

Phin dic tinh ding
thiét ké t6i vu

Hinh 1. Khdng gian thiét ké va khong gian cong tac
St dung mét khong gian thiét ké r; véi quan hé kich
thudc nén L:
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L=l +1+.+1, (M

Bién thiét ké va bién kich thudc thuc quan hé bai (2),
cho phép loai bo thi nguyén cuda r;:

r =IZ’ — rel0,1] (2)

Phuong trinh (2) nham loai bé th nguyén cda bién r;
khi ma/;va L cing th& nguyén, goi (2) la budc chudn hoa
bién thiét ké tir /;sang r;.

Khong gian r; goi la khéng gian thiét ké con khéng
gian xyz la khong gian cong tac cda robot.

Theo hinh 1, phan giao nhau cta khéng gian thiét ké
va khéng gian cong tac cho ra dac tinh Atlas dung trong
thiét ké theo phuong phap Atlas. Trong phuong phép
Atlas do phai d6 hoa nén s6 chiéu ctia khdng gian thuc
chi la 3 chiéu do d6 i khéng vuat qua 3.

2.2. P3i bién giita hai khong gian r;va s, t theo Atlas
truyén théng

Giad st sau chudn hoa cac rn mac du da cung thu
nguyén va viéc d6 hoa chung trong [0,1] khéng c6 khé
khan gi nhung sé lugng cac bién nay dang & muic 4 bién,
can tiép tuc déi bién nham hai muc dich sau day:

- Gidm bdt bién s8 dé d6 hoa dugc nhu yéu cau cla
Atlas, dong thai giam su phuic tap cla bai toan véi bién s6
géc;

- T8i uu & trang thai khéng thu nguyén dé anh xa
ngugc lai khéng gian cé thir nguyén cho phép diéu chinh
théng sé thé tich viing lam viéc théng qua hé s nén L.

Ngay ca khi s6 bién r; khédng qua 4, chdng han 3 bién
thi d6i bién luén lam gidm s6 bién can khéo sat dé bai
toan thuc hién trén bién mai véi quy moé nho hon la viéc
nén lam.

Quan diém cta phuang phap Atlas géc vé déi bién s6
nhu sau:

Gia st r; 1a bién dang xét sau chudn hoa thit nguyén
nhu trinh bay & muc 1.1 néi trén. Phuong phap Atlas goc
st dung cac ti so thiét 1ap gilta cac ti 1é khau nham khong
ché hai van dé co ban trong co cau can kiém soat la:

- Muc d6 6n dinh cta bé di dong;

- Pham vi hoat dong ctia bé di déng so vdi bé c6 dinh;

Vi du 1: V8i co cdu 3RRR & hinh 2, goi s=-1 cho biét ti
r3
|é chiéu dai tay quay so véi ban kinh bé di dong. Néu s I6n
tay quay dai dé mat 6n dinh con néu s nh truyén luc tét
hon nhung vung lam viéc bé;
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Goi t = 575 cho bist muc d6 maréng chia bé cé dinh
r3
so véi bé di déng (bé di ddng nam trong bé cé dinh nhiéu
hay it);

Néu t nhoé hodc am, bé di déng to gan bang bé c6
dinh, it khdng gian lam viéc. Ngugc lai néu t 1én, kha nang
truyén lyc sé I6n hon. Nhu vay théng qua an dinh hai ti lé
gilta cac bién r;1a s va t da tao ra mé hinh anh xa quy ddi
thong tin gilta hai khong gian hoan chinh.

Vi du 2:Véi co cdu 3RRR nhu & hinh 2.

Hinh 2. Robot song song 3RRR
Cac bién thiét ké dugc an dinh la:
r1 - ban kinh khau chi déng nai gia;
r> - ban kinh khau chuyén déng song phang;
r3 - ban kinh bé di déng;
rq- ban kinh bé cé dinh.

Nhu vay robot phang nay c6 4 bién thiét ké can nhan
dién. D€ giam bét s6 bién can nhan dién lan thu nhat can
gia dinh rang r; = r; Lac nay chi con ba bién la r, r3, rs. Goi
khéng gian s, t la khéng gian sé d6 hoa cac Atlas, can thiét
lap mot quan hé anh xa (chi khéng phai quan hé chuyén
truc) chuyén déi toa do diém gilra hai khéng gian nay.

Hinh 3. M hinh khong gian thiét ké trudc va sau ddi bién

Trén hinh 3 dé xuat mé hinh déi bién tu r; (ba chiéu)
sang (s,t) hai chiéu bang quan hé mat chan. Goi mat
phang thiét ké 1a mat chan thod man (3):
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L+rn+r, =3 3)
Trong d6 quan hé déi bién xac dinh béi (4):

s=r,

4)

Nghé thuat déi bién & day la gilr ti 1& gitia cac bién s
ma khéng an dinh gia tri tuyét déi cia chung. D6 cling la
cach mapping mot diém gilia hai khéng gian khéng cung
sO chiéu. Mot bién 6 day da dugc gia dinh phu thudc hai
bién con lai theo quan hé mat chan (3). Hé qua la khong
gian ba chiéu (r;, r;, rs) dugc anh xa thanh hai chiéu (st).
Sau khi tim dugc (s,t) sé xac dinh lai tham s6 géc¢ (ry, 13, r4)
qua quan hé déi bién sé (4).

3. DOI BIEN TRONG ATLAS CAITIEN
3.1 Trudng hop thi nhat

Oo

X = "“\H\_\L
E 4

Hinh 4. Tuong quan hai hé quy chiéu gan véi khong gian cong tac va khong
gian thiét ké

Trudng hop gén hé toa d6 toan cuc cl robot xyz
(khéng gian cong tac) & géc clla mat phang thiét ké sao
cho mit phang xOy trung véi mat phang thiét ké con truc
Oz la phap tuyén clia mat phang do6. Hé quy cda khéng
gian thiét ké r; nhu hinh 4 tai géc mat chan. Quan hé
chuyén truc tir xyz sang r; thuan tuy hinh hoc nhu sau:

[rot(x,35°).rot(y,-45°).trans(z,-4) ".P,, =P,, (5)
Hay dang khai trién cta (5) la (6):
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f 0,71429 -0,40825 10,5873 O] [x
r_ 0 0,82222 0,57154 Q| |y (6)
n| |-0,71429 -0,40825 10,5873 4|z
1 0 0 0 11

Nhugc diém clia cach bé tri nay 1a phan dién tich Atlas
hitu ich kha nhé do mat phéng thiét ké bi bé tri léch khi
giao thoa vé6i khéng gian céng tac. D€ phan dac tinh Atlas
nay luén hinh thanh dam béo cho thiét ké thuc hién dugc
thi can mot s6 diéu chinh sao cho gitta mat chan va ving
lam viéc ddm bao sé cat nhau nhu hinh 5.

Hinh 5. Diéu chinh thiét Iap vi tri mat phang thiét ké dé Idy dac tinh Atlas

Ban dau néu kiém tra gitta mat phang thiét ké khéng
giao vai vung lam viéc can day né lén mét doan (0,0,+H)
trong d6 H > h la khoadng cach gilra ching theo +z.
3.2. Truong hop thit hai

Khi can ma rong phan dac tinh ctia khong gian thiét
k& nham sang loc vung dac tinh én dinh t6t hon nira sé st
dung quan hé thiét lap hé quy chiéu co s& cla robot nhu
& hinh 6, trong d6, Oxyz dugc dich géc & trong tam cla
mét chdn nhu hinh 6.

I
O
Hinh 6. Thiét Iap hé quy chiéu xyz & tim cda mét phang thiét ké
Khi dé quan hé chuyén truc gitta hé quy chiéu Oxyz va
ri c6 dang nhu sau:
Trans(y, -1.62).Trans(x, -2.8).rot(x,35°) |

Py (7)
rot(y,-45°).trans(z,-4) >

Fo1 =
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Khi dé phan giao clia mat phang thiét ké véi khéng
gian céng tac dugc diéu chinh ti trang thai trén hinh 7a
tGi vi tri trén hinh 7b.

¥ I3 I3 ¥y

Hinh 7. Diéu chinh vi tri hé quy chiéu xyz mé rong viing giao thoa
Ma tran chuyén déi truc IGic nay c6 dang nhu sau:
h 0,71429 -0,40825 0,5873 1,33864| x
r 0 0,82222 0,57154 1,332 ||y
r| |-0,71429 —0,40825 0,5873 1,33864||z
1 0 0 0 1 1

(8)

Nhu vay quan hé déi bién nay khac vaéi trudng hop thi
nhat nd an dinh cac yéu té nhu én dinh hay truyén luc qua
an dinh vung chon nghiém trén mat phang thiét ké thay
vi an dinh trong ti s6 thiét lap bién mai nhu cach lam
truyén thong.

4. TINH TOAN MINH HOA TREN ROBOT SONG SONG
3RRR

Xét mét robot song song nhu hinh 8.

Hinh 8. Robot song song 3RRR

Véi bon tham s6 thiét ké can nhan dang Ry, Ry, R, Rs
nhu hinh 8 va vung lam viéc clia bé di dong trong mat
phdng xOy (z = 0). Thiét lap khong gian thiét ké dudi dang
mat chan vai r; déi mot vudng goc vai nhau:

L+r6+6+r =4 9)
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Vi méi r; va r; biét trudc, vung lam viéc clia robot
song song phang 3RRR sé c6 dién tich cuc dai khi r; =r,.
Gia st rang cac thudc tinh chi tiéu sinh ra t ma tran
Jacobian déu cé tinh chat nhu vay. Thu gon s6 lugng tham
sO tur 4 xuéng con 3 tham s6 dua trén gia thiét nay bang
cach dat:

S=h6=10 (10)

Luc nay c6 thé viét lai phuong trinh (9) duéi dang (11):
()

Do tinh chat clia co cdu vé diéu kién |3p rap, co thé tam
thoi xac dinh khoang bién thién cta ting tham s6 nhu
sau:

r, €[0,2],r, €[0,2],r €[0,4]

nL+rn+r=4

(12)

TU mo6 hinh khéng gian thiét ké dusi dang mat chan
nhu hinh 4, phan tam giac ABC thoa man cac rang buéc &
(12). Trong mat phdng AO:E dat truc x huéng theo chiéu
O1E, truc 01y ciing nam trong mat phdng AO-E, truc O:zla
phap tuyén clia mat phing dé va tuan theo quy tic ban
tay phadi. Cac Atlas dugc tinh toan va vé trong khéng gian
hé quy chiéu Osxyz, cu thé la vé trong mat phang thiét ké
ABC. Tuy nhién sau khi xac dinh dugc di€ém Pxyzopr can
anh xa sang Priopr. D€ lam dugc diéu nay can xac lap quan
hé chuyén truc gilta hai hé quy chiéu O va O;. Do tuang
quan hai hé quy chiéu nay theo hinh 4 rat ré rang, c6 thé
mo ta bai (13) dudi day:

[rot(x,35°).rot(y,-45°).trans(z,-4)] '.P,, =P,,  (13)

Hay dang khai trién cda (13) la (14):

r 0,71429 -0,40825 10,5873 O

ri 0 0,82222 0,57154 0 "

[A |-0,71429 -0,40825 0,5873 4 (14
1

1 0 0 0

_ N X

Nhu vay, viéc thiét ké cac dac tinh %,nvmm Mpmin S€ Chi
tién hanh trong khong gian thiét ké la tam giac ABC véi
cac giGi han cu thé la:

{L4Sx£2£2

0<y<49 15)

Do toan bo tam giac ABC ndm trén mat chan nén bat
ct diém nao tim duoc qua (15) déu tu déng thod man
rang budc (11). So d6 hoé trg tinh toa do p(x,y,z) nhu
hinh 9.

Tap 62 - S0 3 (3/2026)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

49

245

o]

Hinh 9. Khdng gian thiét ké luéi hod

L&i gidi s6 dugc ap dung dé gidi bai toan dong hoc
ngugc tai cac diém nat trong khong gian thiét ké (bang
1).

Tai ting diém nut, cac dac tinh do khéo léo 1/K, do
ciing viing va chi s6 van t6c dugc khao sat. Cac tham
s6 nay dugc trai phd tai tung mat lugi tuong Ung
(hinh 9).

Ma tran Jacobian cta robot 3RRR dugc st dung cho
viéc tinh cac chi tiéu thiét ké. § day khong trinh bay lai
cach xay dung ma tran nay. Cac chi tiéu chat lugng trén
€0 s& ma tran Jacobian Uing véi cac nat trong bang 2.

Béng 1. Lai gidi bai todn dng hoc nqugc tai 27 diém trén téng s6 374 diém khdo sat

Input: Cactoa do x, y Output L.
STT Saiso
Px Py 011 (rad) 0,1 (rad) 031 (rad) 01, (rad) 0, (rad) 05, (rad)
1 2,8 0 -1,59696 -0,72084 0,581222 2,504745 -2,02101 -2,52368 2,74E-26
2 2,8 0,1 -1,59607 -0,72055 0,582295 2,504359 -2,02152 -2,52447 4,53E-26
3 2,8 0,2 -1,59519 -0,72026 0,583369 2,503973 -2,02202 -2,52527 1,1E-25
4 2,8 03 -1,59431 -0,71998 0,584445 2,503588 -2,02253 -2,52606 3,26E-26
5 2,8 04 -1,59342 -0,71969 0,585522 2,503202 -2,02303 -2,52685 3,57E-26
6 2,8 0,5 -1,59254 -0,7194 0,5866 2,502815 -2,02354 -2,52765 3,46E-26
7 2,8 0,6 -1,59166 -0,71911 0,587679 2,502429 -2,02404 -2,52844 1,64E-26
8 2,8 0,7 -1,59077 -0,71882 0,58876 2,502043 -2,02455 -2,52924 1,99E-26
9 2,8 0,8 -1,58989 -0,71854 0,589842 2,501656 -2,02505 -2,53003 3,25E-26
10 2,8 0,9 -1,58901 -0,71825 0,590926 2,50127 -2,02556 -2,53083 5,92E-26
M 2,8 1 -1,58813 -0,71796 0,59201 2,500883 -2,02606 -2,53162 3,69E-26
12 2,8 1,1 -1,58724 -0,71767 0,593097 2,500496 -2,02657 -2,53242 5,72E-26
13 2,8 1,2 -1,58636 -0,71739 0,594184 2,500109 -2,02707 -2,53322 2,76E-26
14 2,8 13 -1,58548 -0,7171 0,595273 2,499722 -2,02758 -2,53402 1,22E-25
15 2,8 14 -1,5846 -0,71681 0,596363 2,499335 -2,02808 -2,53482 9,16E-27
16 2,8 1,5 -1,58372 -0,71653 0,597455 2,498948 -2,02858 -2,53562 4,18E-26
17 2,8 1,6 -1,58283 -0,71624 0,598548 2,49856 -2,02909 -2,53642 7,66E-26
18 2,8 1,7 -1,58195 -0,71595 0,599643 2,498172 -2,02959 -2,53722 9,56E-27
19 2,8 1,8 -1,58107 -0,71566 0,600739 2,497785 -2,0301 -2,53802 3,13E-26
20 2,8 1,9 -1,58019 -0,71538 0,601836 2,497397 -2,0306 -2,53882 5,66E-26
21 2,8 2 -1,57931 -0,71509 0,602934 2,497009 -2,031 -2,53962 2,91E-26
22 2,8 2,1 -1,57843 -0,7148 0,604035 2,496621 -2,03161 -2,54042 3,42E-26
23 2,8 2,2 -1,57755 -0,71452 0,605136 2,496232 -2,03211 -2,54123 4,32E-26
24 2,8 23 -1,57667 -0,71423 0,606239 2,495844 -2,03261 -2,54203 3,58E-26
25 2,8 24 -1,57579 -0,71395 0,607343 2,495455 -2,03312 -2,54284 3,63E-26
26 2,8 2,5 -1,5749 -0,71366 0,608449 2,495067 -2,03362 -2,54364 5,75E-26
27 2,8 2,6 -1,57402 -0,71337 0,609556 2,494678 -2,03412 -2,54445 1,03E-25
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Bang 2. Céc dac tinh khdo sat dugc trdi phd trén ting diém ndt (vi du
26/374 diém niit)

18 2,6 2,5 ]0,003044 | 0,930220561 | 1,062578609
19 26 2,6 10,003045 | 0,930799058 | 1,06289046
120 26 2,7 | 0,003046 | 0,931377392 | 1,063204658
121 26 2,8 10,003046 | 0,931955565 | 1,063521168
122 2,6 2,9 10,003047 | 0,932533576 | 1,063839953
123 26 3,0 10,003048 | 0,933111424 | 1,064160978
124 26 31 0,00305 | 0,933689109 | 1,064484206
125 26 3,2 | 0,003051 | 0,934266631 | 1,0648096

126 26 3,3 [0,003052 | 0,93484399 | 1,065137125
127 0,003053 | 0,935421185 | 1,065466743
128 26 3,5 10,003054 | 0,935998216 | 1,065798419
129 2,6 3,6 |0,003055 | 0,936575083 | 1,066132116
130 26 3,7 10,003056 | 0,937151785 | 1,066467797
131 2,6 3,8 | 0,003057 | 0,937728322 | 1,066805426

ST | p o, | 1k | Docing | Chiso
viing van toc

1 28 | 0 | 0003031 0914598107 | 1,058292536
2 28 | 01 |0003032 | 091517838 |1,058530019
3 28 | 02 |0003032 | 0915758499 | 1,058770683
4 | 28 | 03 |0003033] 0916338464 | 1059014495
5 28 | 04 | 0003033 | 0916918273 | 1,05926142
6 | 28 | 05 |0,003034] 0917497927 | 1,059511427
7 28 | 06 | 0003034 0918077425 | 1,059764482
8 | 28 | 07 0003035 0918656767 | 1,060020551
9 | 28 | 08 |0003035] 0919235952 | 1,060279%
10 | 28 | 09 |0003036| 0,91981498 | 1,06054157
no| 28 1 | 0,003037 | 0,92039385 | 1,060806507
2 | 28 | 11 |0003037] 0920972562 | 1,06107429
B3| 28 | 12 |0003038] 0921551116 | 1061344929
4 | 28 | 13 |0003039] 0922120511 | 1,061618374
15 | 28 | 14 | 0003039 0922707747 | 106189459
6 | 28 | 15 | 000304 | 0923285824 | 1062173559
17 | 28 | 16 | 0003041 0923863741 | 1,06245523
18 | 28 | 17 |0,003041] 0924441497 | 1062739575
19 | 28 | 18 |0003042] 0925019093 | 1,063026557
20 | 28 | 19 |0003043 | 092559527 | 1,063316144
2 | 28 | 2 [o003044| 09261738 |1,063608298
2 | 28 | 21 |0003045 | 0926750911 | 1,063902987
B | 28 | 22 |0003045 | 0,92732786 | 1,064200174
% | 28 | 23 |0003046 | 0927904647 | 1,064499825
5 | 28 | 24 |0003047 | 0928481271 | 1,064801903
26 | 28 | 25 |0003048 0929057731 | 1,065106375

TU két qua trai pho c6 thé dé dang xac dinh diém nat
ma tai do6 cac dac tinh dat gia tri t6i uu cac gia tri téi uu
dugc boi vang nhu bang 3, chiing dugc xac dinh theo tiéu
chi ctia ham muc tiéu.

Béng 3. Cac dac tinh khao sat dat gid tri t6i uu (cdc 6 mau vang)

Do cin Chisd
ST Px Py K \}ﬁ‘ngg véan toc
112 2,6 19 0,003039 | 0,926746209 | 1,060758814
113 2,6 2,0 0,003039 | 0,927325668 | 1,061055826
114 2,6 2,1 0,00304 | 0,927904967 | 1,061355401
115 2,6 2,2 0,003041 | 0,928484107 | 1,061657502
116 2,6 23 0,003042 | 0,929063086 | 1,061962095
117 2,6 2,4 0,003043 | 0,929641904 | 1,062269142
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s 2 ~ 1 N .7 . e e N e
Do cac chiso E,n can dat gia tri [6n nhat dong thai

vmin

VGi Npmin dat gia tri nhd nhat. Ham y clia diéu nay la robot
phai khéo léo nhat va c6 van toc 16n trong khi dat dugoc
bién dang nhé. Diéu nay dan dén bai toan tim mot hang
ngang bat ky trén bang 3 cé:

max[(%'i_nvmin)_npmin] (1 6)

TU mét diém nat dat cac tri s6 t6i uu (vi du lay diém
nut 6 s6 thi tu 127 nhu trén bang 3, cac tham sé két cau
11, Iy, 13, 14 dugc xac dinh. Qua trinh xac dinh co cau 3RRR
t6i uu hoan thanh véi cac kich thudc cuthé Ly, Ly, Ls, Ly Gid
st chon diém nut c6 cac tri s6 t6i uu la nat tha 127. Nut
cotoa do (x,y) =(2,6; 3,4). Tu cong thuc (14) xac dinh dugc
r1=0,12;r,=0,68;r;=r,=1,6.Lay L =300mm, tinh ra dugc
céac kich thudc cu thé cla co cdu méi nhu sau: L; = 36mm,
L, =204mm, L3 =L, =480mm.

5. KET LUAN

Nhu vay bai bdo da lam ré quan hé déi bién trong
phuong phép Atlas cai tién dua trén quan hé chuyén
truc do nhom nghién clu dé xuat. Theo cach lam nay
viéc xac lap cac dac tinh mong muén cla co cau dang
thiét ké khong dua trén an dinh ti s6 kich thudc khau ma
dua trén an dinh viung chon nghiém trén mat phang
thiét ké. Ban chat clia hai quan hé déi bién nay c6 chut
khac biét nhung cach dua trén quan hé chuyén truc cho
phép diéu chinh nhiéu tuy bién hon do né tryc quan vé
hinh hoc hon, do d6 cach thiic nay pht hgp han vé mat
su pham. C3 hai cach d6i bién déu doi hoi hiéu biét vé
co hoc sau sac.
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VE Atlas cai tién vuot trdi Atlas géc do tu tudng sé hoa
toan bé khéng gian khao sat dé loai bé viéc dung truc ti€p
cac d6 hoa dac tinh thiét k€ ma chuyén sang chéng chat
s8 tai cac nut ludi. Téng thé, sau khi céi tién Atlas méi da
6 thé hoan toan tu déng va lic nay né du kha nang dan
dudng cho cac thuat toan téi uu dit liéu I6n nhu NSGA I,
SPEA I, RP-PSO,... dung nhu ky vong da dé ra.

LOI CAM ON

Bai bao nay dugc tai trg bdi Truong Pai hoc Ky thuat
Cong nghiép, Bai hoc Thai Nguyén.
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