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TOM TAT 

Troit^ tdi tieu [1] dd trmh bdy cd sd cda viec thay doi kieu bdi todn dong hoc robot thdnh bdi todn 
toi Uu, cdc ldi ich ciia cdch ldm ndy tren quan diem dieu khien thdi gian thiic. Dang hdm muc tieu cua bdi 
toan CO tin ggi Id hdm Rosenbrock - Banana, dUdc Matlab cdnh bdo Id dang hdm hoi tu cham. Bdi bdo 
my trinh bdy nhUng tudn diem tdm cd sd lUa ction mot thudt todn toi Uu cho hdm Banana, dUa tren so 
sdnh cdc phUdng phdp toi Uu co trien vgng cua nhom bdi todn quy hoach phi tuyen bi rdng buoc. 

In articals [Ij, it is shown that the basis of the transformation of robotic kinematic problems into 
the optimazations and its benefits in the real - time control. The objective function of the above problems 
is called Rosenbrock - Banana functions, which are warned by Malab that this Banana function is very 
slow converged when using the optimization toolbox built-in Matlab. This paper presents theory for the 
selection of better algorithm to solve the Banana type of optimization by comparing the promised algo
rithms for solving constrained nonlinear programming problems. 

1. DAT VAN DE: Cac phtlong phap toi ilu duoc biet den 

nhieu nhat de giai bai toan quy hogch phi tuyen bi 

Trong dieu khien robot cdng nghiep neu rang budc phai ke den phuong phap can phuong 

llidi gian chuan bi dd lieu dai se khd cd kha nang tuan tU (SQF-Sequential Quadratic Programming), 

Jieu khiln thdi gian thdc va lam chu chuong phuong phap giam Gradient tdng quit (GRG -

trinh. Budc dau thanh cdng trong viec thay ddi Generalized Reduced Gradient). Thuat toan di 

kieu bai toan [1] cho thay nhflng loi ich nhat truyen (GA- Genetic Algorithms), theo [2] day la 

dinh, song viec giai bai toan quy hoach phi tuyen phuong phap duoc ki vgng dng dung cho cac bai 

bi rang budc theo md hinh nay gifl vai trd quyet toan ky thuat quy md Idn thay vi hai phUOng phap 

Jinh thdi gian chuan bi dfl heu. Cd nhieu cdng ke tren. De dinh ra mot phuong phap phu h(Jp 

trinh da tien hanh de lUa chon giai thuat phu hop nhat dng dung dUOc cho bai toan [ 1 ], bai bao nay 

cho nhflng bai toan cu the. Day la thao tac can se tien hanh khao sat va so sanh ba phuong phap 

fliia moi khi giai mpt bai toan mdi vi dac diem tren ap dung cho 10 bai toan, ket qua sau dd ddflc 

ciia cac bai toan khae nhau, ket luan cua bai toan so sanh vdi mdt phuong an man de xac dinh tinh 

nay cd the khdng phu hcjp vdi bai toan kia. tUflng thich. 
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Bdng 1: Ldi gidi mdu 

Diem 
El 
E2 
E3 
E4 
E5 

Muc tieu 
).000416 
1.02E-05 
0.00136; 
0.00662 
5.71E-06 

Diem 1 Muc tieu 
E6 280067.7 
E7 118641.4 
E8 10371.19 
E9 54359.98 

ElO 130543.29 

3.2. Ket qua chay chUdng trinh 

Bdng 2: Ket qud tiing phuong phdp 

Hinh: Sd dd (Ai/i.i,' liobol Elbow. 

A^ = I70(mm);a, = 220(mm);a, = 250(mm) 

Khdi lao ngau nhien 10 ma tran sau d^'Jay 

Idi gidi mau; 

Diem 

El 

E2 

E3 

E4 

E5 

E6 

E7 

E8 

E9 

ElO 

Thuat loan 

SQP 

0.0000000 

1.08E-012 

1.17E-0I0 

1.96E-011 

1.08E-012 

3.I6E-009 

6.20E-016 

1.08E-012 

l.lOE-009 

6.20E-016 

ORG 

0.000416 

1.02E-05 

0.001364 

0.00667 

5.71E-06 

280067.7 

118641.4 

10371.19 

54359.98 

30543.29 

GA 

3.60E-012 

1.65E-010 

2.34E.004 

4.54E-011 

8.20E-0D7 

1.15E-006 

4.81E-005 

4.52E.012 

2.50E-005 

4.94E-008 

Cd the nhan thay mpt so diem da thUc sir 

n im ngoai vung lam vi^c cua robot (cac diem cd 

gia tri muc tieu Idn E5 - ElO) thi chi cd GRG mdi 

cho ket qua dung. Hai phuong phap SQP va GA 

ludn tra ra muc tieu be trong khi gia tri nay cd the 

rat Idn, day la mot diem khdng phii hpp. Tai diem 

E5 muc tieu bang khdng, liet ke nghiem delam ro 

hon dieu nay: 

Bdng 3- So sdnh nghiem tai diem E5 

Nghiem 

qi 

_ai_ 
13 -0.076 

_95_ 

qe 

SQP 

3.60524 

•0.0763.068703.0685S 

.0.076 

.0.076, 

GRG 

3.60502 

•2.8943 

Mau 

•2.8903 

2.38496 2.3847S 

1.981841.98181 

2.889382.88931 

Chay moi chuong trinh ndi tren 10 lan Rd rang khi muc tieu cda SQP tra ra gSn 

dng vdi cac ma tran the tfl El den ElO. Ket qud trung vdi mau thi nghi?m lai khae xa phflpng in 
dupc dieu chinh cung dinh dang de ti?n so sanh, mau vjl cac nghi?m cd gia tri khae khong lai cd 
va ghi lai vao bang dfldi day: cung tri tuyet doi, dieu dd the hien rd han che cua 

thujt todn trong trUdng hpp cu the nay. 
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4. KET LUAN 

Trong [2] khi tien hanh so sanh cac phuong phap tdi Uu cho bai toan quy hoach phi tuyen bi 
riingbupc, da ki vpng phflpng phap GA cd the dng dung dflpc cho cac bai toan ky thuat quy md Idn. 
Ciing trong cdng trinh dd khi tien hanh so sanh tren cac dang ham muc tieu da thdc, phi tuyen va 
tuy& tinh, phuong phap GA cd the tim ditpc ldi gidi tdi Uu trung hoac cd sai lech nhd so vdi mau trong 
hau het cac lan khao sat. Trong khi phuong phap SQP va GRG chi dat dflpc dieu nay trong < 70% Ian 
khao sat, tham chi phUong an ma chung dfla ra lech kha xa phUPng an mau trong > 30% cdn lai. 

Tuy nhien trong cac ham mpc tieu m^ [2] khao sat khdng cd ham dang Banana nhu trong [1]. 
Cac khao sat d day lai chi ra rang chi cd GRG mdi cho ket qua dung trong bai toan ham muc cd dang 
Banana. Cac thuat toan GAconstraint, SQP da bi bay bdi cac cUc tieu dia phUPng va khdng the tim ra 
ldi giai dung trong 10 lan khao sat, thflc te cho thay rieng vdi dang ham banana cd sU thich dng rat cao 
vdi phdPng phap GRG, ngoai cac khao sat trong bai bao nay, trong nhieu nam chuan bi so lieu ddng 
hgc ngupc vdi hang chuc kieu robot khae nhau ma chung tdi da thfl nghiem cung chflng td sU phu hpp 
tuyet ddi gifla phflpng phap GRG vd ham Banana. 

Cac thfl nghiem vdi tren dfldi 40 ham tdi flu khae nhu Simulate Anneal (SA), hPSO, buscand, 
ShorEUipsoid, ralg...cung da that bai vi chi xac dinh dflpc cac cUc tieu dia phUPng. Qua dd cd thd thiy 
rang thuat toan tdi flu phu hpp nhat vdi danghamBananacuabaitoandpnghpc robot [ 1 ] la GRG, ket 
luan nay hoan toan phu hpp vdi nhan dinh ve xep hang cac giai thuat cua [3]. •> 
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