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TOM TAT :Bai bdo dé xudt viéc dp dung I thuyét mang neuron RBF trong vigc xit Iy sé
liéu do kich tlutic hinh hoc bing thiét bj 5 bdc ty do do toa dj (CMM). K&t qud so sdnh
vdi phuong phdp binh phuong 161 thieu cho thdy tinh wu viét ciia phwong phdp ditng RBF
khi dp dung cho truong hgp nay.

1.DAT VAN D&

Khé khdn Idn nhat trong viéc theo dudi muc tiéu ché tao thi&t bi do toa d6 3
chiéu (CMM) tai Viét Nam, 1a khic phuc sai s§. Véi sd dd dong chita nhidu khau (5
khéu), toan khdp quay [5], mdi sai s& nhd trong qud trinh ch€ tao déu bi khuy&ch dai
nhiéu lan, dua ra sai s6 cudi ciing 1dn hon nhiéu 14n sai s& cho phép.

Diing bién phdp cong nghé dé khdc phuc sai s6 ddi hdi hé thong co khi ddm nhén
viéc gia cong phdi c6 do chinh xdc rdt cao, khi€n gid thanh ché tao thié€t bi CMM rit
dit va khong kha thi trong diéu kién hién tai ctia nén cd khi trong nudc. Hudng khic
phuc trd ngai ch& tao CMM ciing nhu cho céc loai thi€t bj do néi chung trong diéu kién
Viét Nam Ia tao cho né c6 khd ning, tam goi 13, "bi&t suy nghi". Thi€t bi s& phdi ddm
nhdn mdt phdn 1dn cdc thao tdc thong minh ma trude dé con ngudi phai thuc hién : hu
trit nhiéu s6 liéu do, phén tich va thiét ldp cdc & liéu tin cdy, tinh todn hién thi cdc k&t
qud theo yéu ciu. Trong cdc nhiém vu trén thi viée phin tich va thiét 14p cdc s8 liéu tin
cdy la quan trong nhat. Van dé dit ra 12 cAn.im ki€m gidi thudt d€ thuc hién viéc xtt Iy
nay tot hon phudng phdp binh phép t8i thidu thuding st dung trong nganh cd khi.

Trong bai bdo nay ching 6i dwa ra k&t qud dp dung phudng phdp mang neuron
RBF, va so sdnh vdi phudng phdp binh phudng t5i thiéu.

2. PHUONG PHAP THUC HIEN

Ki higu x; 12 toa dg, y; 12 k&t qua do tai toa d9 x;. Bai todn dit ra 13 tim ham f(x)
= y(X) tif cdc s0 lidu y; = y(x;)
*Theo phuong phdp binh phuong t5i thi€u thi f(x) ditge gid thigt 1a mot ham
dang da thig bdcn
. _f(x] =a,+ax +a,x’ +. . +a,x" (1)

cdc hé s0 a; (i = O,n) dudc tim tir diéu kién
2. (f(x)-y,)* > min(2)
i=l
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Theo phudng phap RBF thi f(x) dugc gi thi€t ¢ dang sau [12]
trong doé

G (X,x;) : ham truyén Green

G (x, x)) =exp( Hx-xinz _ 4)
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oo : A0 rdng ham Gauss

e W, : céc trong s8, dudce xdc dinh tif cdc diéu kién
w=G'Y (5)

vl W =[w,, wy, .., wal"

Y =[¥1.¥2 - Yol

Gy Gz .. G

G= Gy G .. Gn (6)

J
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Hé théng (3) + (6) dudc hién thi dudi dang hinh dnh cdu triic mang RBF nhu trén hinh 1.
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Ta c6 thé coi mang RBF 1a mét dd thi c6 hudng gdm 3 1dp. Ldp thi nhat goi la
"|dp nhip" bao gdm n nit ctia vectd nhdp vao x. Ldp thit hai goi 1a 16p #n bao gdm cdc
ntit lién két trire ti€p vdi tdt cd cdc nit & 16p nhép.

3. KHAO SAT SO LIEU

3.1. So sdnh phuong phdp RBF vdi phuong phép binh phuong tdi thi€u :

Chiing t6i 14y 4 s6 ligu (x;, ;) tif ham y(x) = Lnx

xnLyD=(;0) ; (X2 y2) =(1,5;0,405465108)

(X3, y3) = (2;0,69314718); (x4, y4) = (2,5 0,916290731)

e Ham f(x) x4c dinh theo phudng phép binh phudng t8i thi€u, ki hiéu fy(x) c6 dang

fi(x) = - 1,377257379 + 1,861297849x - 0,555033155x2 + 0,07099268535x>

» Ham f(x) xdc dinh theo phuong phdp RBF, ki hiéu f5(x) ¢6 dang

vdi W, =-160917,8895
W,y =-474933,0106

Sr(x) = i w,e
n=|

--j-(.r-«,, r

. W, =477866,1644
. W4=157973,8189
Béang 1 cho k&t qué so sdnh gi4 tri y(x) va fi(x) vdi cdc gid tri 1ISx<2,5

Béng 1 : Sai sd tinh theo phidng phép binh phuong i thiéu

X y = Lnx fi(x) Sai s6 tuyét d6i | Sai s§ tudng d6i
1.0 0 0 0.00000000
1.1 0.09531018 0.082095811 +0.00621437 6.5021521
1.2 0.182321557 0.174190227 +0.00813133 4.4598841
1.3 0.262364264 0.255283249 +0.00708102 2.6989254
1.4 0.336472237 0.332374875 +0.00409736 1.2177413
1.5 0.405465108 0.405465108 0.00000000 0.0000000
1.6 0.470003629 0.474553946 0.00455032 0.9681451
17 0.530628251 0.539641389 0.00901314 1.6985786
1.8 0.587786665 0.600727438 0.01294077 2.2016106
1.9 0.641853886 0.657812092 0.01598521 2.4862677
2.0 0.693147181 0.710895352 0.01774817 2.5605199
2.1 0.741937345 0.759977218 0.01803987 2.4314550
2.2 0.78845736 0.805057688 0.01660033 2.1054185
2.3 0.832009123 0.846136764 0.01322764 1.5881254
2.4 0.875468737 0.883214445 0.00774571 0.8847498
2.5 0.916290732 0.916290732 0.00000000 0.0000000
Sai s§ trung binh 2.1214382

Bdng 2 cho k€t qud so sdnh gid tri y(x) va f(x) vdi cdc gid tri 1 <x<2,5
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X y = Lnx fi(x) Sai s0 tuyé&t d6i | Sai s0 tudng doi
1.0 0 0 0.00000000
1.1 0.09531018 | 0.092989007 +0.00232177 2.4353878
1.2 0.182321557 | 0.179626089 +0.00269547 1.4784142
1.3 0.262364264 |  0.260317468 +0.00204680 0.7801355
1.4 0.336472237 | 0.335465047 +0.00100719 0.2993381
1.5 0.405465108 |  0.405477159 0.00001205 0.0029721
1.6 0.470003629 |  0.470767899 0.00076427 0.1626094
1.7 0.530628251 |  0.531756459 .0.00112821 0.2126173
1.8 0.587786665 |  0.588866442 0.00107978 0.1837023
1.9 0.641853886 |  0.642525189 0.00067130 0.1045882
2.0 0.693147181 |  0.693163083 0.00001590 0.0022942
2.1 0.741937345 |  0.741212861 +0.00072448 0.0976476
23 0.78845736 |  0.787108921 +0.00134844 0.1710225
2.3 0.832909123 |  0.831286625 +0.00162250 0.1947989
2.4 0.875468737 0.87418161 |  +0.00128713 0.1470215
15 0.916290732 |  0.916229087 +0.0006165 0.0067277
Sai s0 trung binh 0.4186185

Bdng 2 Sai s6 tinh theo phuong phdp RBF

Vdi cdc s6 liéu khdo sdt trén bdng 1 va bang 2 thi sai s§ twdng dbi trung binh khi
stt dung phudng phap binh phudng t8i thiéu 12 2,1214382 cdn phuong phép st dung han
RBF 12 0,4186185 titc gidm khodng 5 lan.

3.2. Ap dung RBF hiéu chinh s& liu do hinh hoc bing thi€t bi CMM hai chiéu :

Phong thi nghiém cd hoc tng dung trudng DPHKT da ché tao 2 loai thi€t bi CMM
do toa dd céc hinh phiic tap, mdt loai do toa d6 3 chiéu, mot loai do toa do 2 chiéu.

Sau day 12 k&t qua hidu chinh khi diing thi€t bi CMM 2 chiéu.

3.2.1 Chinh Iy hinh dang duting thing :

Bang 3 va hinh 2 cho s& liéu va hinh dang do tryc ti€p va xi 1§ bing ham RBF
khi do cdc diém trén 1 duting thing.

82

ry X S4 ligu thd S& ligu sau
do trye ti€p | khi dd xi 1y
1 trén mdy qua ham
CMM RBF
0 0 0
1 0,48 0,5
: 2 0,93 1
| 1 2 3 15 15
4 2.12 2
ol : 5 2,5 2,5
s 7z 6 2,89 3
4 1 35 3,5
3 1 8 4 4
2 | 9 4,62 4,5
1 10 5.11 5
i A % T 5.5 55
1 23 46678 9101112 . Bang 3 : Bdng 56 lidu do hinh
dang dudng thing

Hinh 2 : D thi biéu di&n hinh dang duting thing
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1. Hinh dang duting thing vé tir s liéu thd do truc ti€p trén mdy CMM
2. Hinh dang duding thiing vé tir s& liéu sau khi da xit Iy qua ham RBF
3.2.2 Chinh 1§ hinh dang dudng cong phiic tap
- Trén hinh 3 cho hinh dang con budm v& biing sd liéu thd.

- Trén hinh 4 cho hinh dang con budm vé sau khi chinh Iy biing hAm RBF.

Hinh 3 : Hinh dang con budm vé ti Hinh 4 : Hinh dang con buém v& tif s6 liéu sau khi
s0 lidu thd do truc ti€p trén mdy CMM  da x{ 1y s6 ligu thd do tryc ti€p trén mdy CMM

4. KET LUAN

K&t qud néu trong muc 3 cho thdy viéc 4p dung Iy thuyét mang neuron RBF dé
chinh 1§ s6 liéu do hinh hoc bing thi€t bi CMM 2 chiéu ning cao dd chinh xdc nhiéu
14n so vdi diing phudng phép binh phuong t8i thi€u. Viée ché& tao thi€t bi CMM do 2
chiéu hoan toan dat duge d chinh xdc yéu cdu trong k§ thuat thong dung (sai s& ~ 10
pum). V3i cdc k&t qua dat duge cdc tdc gid s& ti€p tuc nghién citu gidi thuit 4p dung
ham RBF trong thi€t bi CMM do 3 chiéu, nhim hoan thién céng nghé ch€ tao thi€t bi
"~ CMM tai Viét Nam.

THE APPLICATION OF RADIAL BASIS FUNCTION NETWORK FOR USING
SIGNAL PROCESSING OF GEOMETRIC DIMENSION MEASUREMENT

Tran Huu Tam - Ngo Kieu Nhi - Pang Van Nghin

ABSTRACT : The paper presents the application theory of RBF (Radial basis function)
neural network for using signal processing of geometric dimension measurement by
coordinate measuring machine (CMM) which have five degrees of freedom. The result
compare with minimum square method. Hence, we see eminent character of RBF network
method when application in this case.
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