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TOM TAT

Bai bdo trinh bay phuong phép xdc dinh ché d6 cit téi uu dat ham muc tiéu chét lugng bé
mit t6i wu khi phay CNC. Sir dung phuong phdp tri tué nhan tao tinh todn véi mang no ron nhén
tao va giai thuat tién téa nhin tao xdc dinh céc théng s cong nghé ché do cit cho do chinh xac
cao. Trén co s& d6 xac dinh dugc b thong s6 ché do cit 12 co s6 cho qué trinh tdi wu hoa ché do
cong nghé gia cong co khi

Twr khéa: 6 nham, mang no ron nhan tao (ANN), giai thuat tién héa (GA), nhiém sdc thé.

1. PAT VAN PE

Ngay nay cong ngh¢ gia cong co khi di theo hudng co khi gia cdng chinh xdc. Cdc hé théng
thiét bi sir dung cong nghé diéu khién s tro nén pho bién cho phép diéu chinh mém déo ché do
cong nghé nham muyc dich str dung hiéu qua nhét thiét bi. Trén co s¢ d6 phai tinh todn mot thlet
ké t0i wu cdc thong sb cho qua trinh cong nghé 14 co s tat yéu. Cong nghé mdy tinh phat trién
manh mé 1a co s¢ cho céc giai phdp tinh todn sd. Tri tué nhan tao tinh to4n st dung cong nghé
mdy tinh cho phép giai cdc bai todn véi d6 chinh xdc rit cao dap tng yéu céu gia tang do chinh
xdc trong gia cong co khi. Phuong phdp mang no ron nhén tao xdc dinh m01 quan hé gitra cic
thong sb dau vao va dau ra cho do chinh xéc cao két hop véi phuong phap tién 'h6a nhan tao dya
trén co s& thuyet tién héa ctia Darwin dé tinh todn xdc dinh ché do cong ngh¢ tb1 wu dat 6 chinh
xdc rat cao 1a cong cu cho tinh todn ché d6 cat khi gia cong trén may CNC [1].

2. XAY DUNG MO HINH TOAN HQC
2.1. M6 hinh toan hgc cho mang noron nhan tao

Dua trén co s& nhan thirc cua mang noron than kinh cua con nguoi xay dung md hinh todn
hoc d€ thiet 14p moi quan h¢ giita cac yéu to cong nghé dén do nhdm bé mét R, nhu hinh 1.
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Lép dau vao gdm mot hay
nhidu diu vao: véan tdc cit (v), Lopdauvao  Lbp an
luwong tién dao (s), chiéu siu cét (),
Iwgng mon dao (u), d6 cu’ng vatlieu  V(u1) Piura

(HB)...16p dau ra c6 thé gom mot \
hay nhlgu da}u ra: 30 nham, bu:qc
nhdm, tan s6 rung dong, luc cit, S (u2)

nang Suét... [2]

) . . Po nham
Moi quan h¢ gitita cic yéu to bé mit R,
dau vao va dau ra duoc thé hién qua  t(us)
moi lién hé gitra cac 16p dau vao va
cac 16p dau ra. Ham tac dong duoc
st dung trong thuat todn f(x) 1a ham Hinh 1. . M6 hinh mang no ron
sigmoid:
Y = f () =——
I+e
(2.1)
Gid tri u gifta 16p vao va 16p an la:
u=y w,x+6, j=ldénn (2.2)
i=1
Gi tri u giita 16p an va 16p ra la:
U= w,v,+6, k=1dénn (2.3)
j=1

trong d6: m-sO nut vao; n-sd nit an; k-s6 nut dau ra; x-gid tri tai cdc ndt vao; v-gia tri ket xuat tai
céc nut an; w-gia tri trong soO lan truyén; 0-gid tri sai 1éch tai nut

Viéc md ta qui ludt todn hoc gilta ché dg cat voi R, dugc thé hién qua mdt hé thong cac
phuong trinh todn hoc nhu trén. Vi h¢ thong cac gia tri trong sO w ¢d thé dicu chinh dugc nén
cho phép kha nang mém déo dé dat d¢ chinh xac du dodn moi quan hé cao.

2.1.1 Thuét toan lan truyén ngwoc

Dé tim méi quan hé gifra ché do cit V('Jri R, thong qua hé théng phuong trinh toén hoc trén
Bén chit 1a can tim ra hé théng cdc trong s6 wi va céc Ok (bias). Dé tim cdc thong 5O trong : sd va
bias phai xuat phat tir sy sai 1éch ciia gid tri du dodn tir mang y; va gid tri dau ra mong mudn R;
(gid tri do dugc) do vay sur dung thuét todn lan truyén nguoc (BPA). Tong céc gid tri sai 1éch
gitia dau ra mong mudn va gid tri két xudt cua mang 1a mot ham todn hoc phu thudc vao cic
trong s6. Vi vay gia tri diéu chinh cdc trong s6 sao cho ham sai 1&ch dat gia tri nho nhét theo diéu
kién bai todn. Sir dung phwong phép giam déc Gradient dé diéu chinh gia tri cic trong s6 [3].
Goi e 12 sai 1éch giita gid tri thuc R, va gid trj tinh theo phuong phdp ANN Ia y tai dau ra
thir
€ = Ryj-yj (2.4)

téng sai 1éch tai 1an lip thir n cia q dau ra la:
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EIRURO LT @3)

i=1
trong d6: R,: gid tri 6 nham do duogc cua tap mau; yj: gid tri 6 nham dyu dodn clia mang.

Phai di€u chinh cdc trong so lién két wjj sao cho tong sai sO E 1a nhé nhat. Trén moi noron
deu c6 mot gia tri dau vao va mot gia tri dau ra. Moi gié tri deéu c6 trong so dé danh gid mirc do
anh hudng cua gia tri do.

DPao ham sai léch tai vong 1ap thir n theo trong s6 la:

0E(n) _ OE(n) 9de;(n) 9dy;(n) du,(n)

ow,(n) - aej(n).ayj(n)'auj (n).aw[j (n) -
trong do:
gi((z)) =e,(n) (@7 3;12:; =—1(2.8); ;)Zi Eg =f.(u;(n) @9
%:xi (n) 10); W((nn))wj (n).(=D.1 (u; (n))x, (n) — @1D)
Gia tri diéu chinh trong $6:
Aw, = —n;VET((nn)) =-11¢,(n).(=D).f" (u, (n)).x, (n) (2.12)
goi:
5o JE(n) _ 0E(n) de;(n) 9y, (n)
" uy(n)  de;(n) 3y, (n) ou,(n) (2.13)
d.=e, (n).f'(uj (n))
Do dé:
Aw; (n) =18, (n).x, (n) (2.14)
Trong s6 moi sé la:
Wi+ 1) = win) + Aw; (2.15)

Két qua cua mang noron la tim ra bg trong s6 xdc 1ap mot hé thong cdc phuong trinh todn hoc
mb ta mdi quan hé giira R, V01 b thong s6 cong nghe S,V.t. HE thdng phwong trinh todn hoc nay
md ta mot ham quan hé xap xi v6i do chinh xdc cao ma cdc phuong phép truyén théng rat khé
dat duoc va né 1a co so cho cic giai phép toi uu tim kiém.

2.1 Mé hinh toan hoc cho giai thuit tién héa [4]
Giai thuat tién héa (GA) dua trén co s& chon loc ty nhién theo thuyét tién héa ciia Darwin

hinh 2 thé hién so dd thuat toan. Tt hé théng phuong trinh todn hoc Kkét xudt duogc tor mang
noron (ANN) bi¢u dién méi quan hé R,= f(S,V,t). Bai toan t6i vu dat ra la:
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Tim b (S,V.t) d& R, = f(S,V.t) dat gid tri nh6 nhét (min) véi cdc diéu kién bién 1a: Smin< S
< Smax; Vinin< V < VinaxS tonin < €< tona. Van dé & day 1a tim kiém vector u = (S,V ;) trong khong
gian tim kiém gio1 han bién dé cho R, nho nht. Bai bdo nay trinh bay giai thuat tién héa s thuc
(GA s6 thuc). Mdi vector u goi 12 mot nhiém sic thé (ca the), moi dai lugng S,V,t goi 1a mot
gen. Mot quan thé gdm nhidu c4 thé.

Qu?in thé gbc duge khoi tao ngéu nhién tir su két hop cic gen S, V, t. S6 luong cé thé trong
quan thé (m) khong nén qua 16n s€ lam tang khong gian tim kiém (l4u hoi tu) hay qua nho (dé
xay ra cyc tiéu dia phuong). Bai todn chon m = 40 cd thé.

. - POV C4 thé nao dat Két qua
Bitdau || —noifeoquan | | Tinhdo thich nghi dén 101 giai tdi toruu
thé goc tung cd the 9
uu?
. Xay dung quan )
Dotbién | P < Lai tao Chon loc
; < thé moi
Hinh 2. So d6 thuat toan tién héa.
Tinh d¢ thich nghi cia mdi c4 thé: Ki=1-P; (2.16)
o U (R.),
Pi - xdc xuat chon loc cho méi cd thé thi i: P = — 2.17)
2(R),
j=1

bai todn tim min thi xdc sut P; cang bé (hay
K; cang 16n) thi kha nang gitr lai cd thé cang
l6m.

Piém toi vu

toan cuc
Xéc suat phan bd su thich nghi la qi = \'

Ki/A trong d6 A = YK;. Goi r 1a xéc suit lai (0

< < 1) xdc suat lai s& quyét dinh s6 con lai L

me = r.m cd thé s& thay thé va dua vao trong Hinh 3. Diém t6i uu toan cyc.

quéan thé. Chon cdc cip 2 ci thé bd me c6 do

thich nghi cao tai lan lap thu t 14 uy va uy dé lai tao va dugc 2 con lai:

.2 e — ~
biém t61 vu cuc bo

w,=au, +(1-a)u;w, =au,+(1-a)u,
trong d6: a-xdc suét di truyén
Kiém tra d6 thich nghi ciia 2 con lai, néu do thich nghi thap thi loai bo dé tiép tuc lai tao ra
the hé sau thira hudng cac dic tinh tot hon cua bo me dugc tinh bang xac suat do thich nghi va s€
thay the cho céc cd thé c6 do thich nghi thap trong quan thé tao nén quan thé méi.
Néu chi ¢6 chon loc va lai tao thi d& dan dén diém tdi wu cuc bd dia phuong nhu hinh 3 va
qua trinh 1dp s€ khong thoat khoi diém toi uu cuc bo do vady phai tao cic ca thé dot bien thoat
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khoi khu vuc toi wu cuc bd. V&i xdc xuat dot bién 1a b thi s& san sinh s6 cd thé dot bién l1a
Mgp = b.m.

Lay ngau nhién 1 c4 thé uy = (Sw,V,tw) sau khi dot bién thanh uy = (Sw,Vw,tw) v6i mbi
gen déu c6 dang Sy = Su+A(t,Smax-Smin). HAM A(t,Smax-Smin) = ( Smax-Smin).(1-r0VD®) v6i T 12
téng s6 vong 1ap (sb tudi tdi da), t - tudi quﬁn thé tai thoi diém hién tai, r - xdc sudt dot bién gen,
b-tham s6 hé thdng. Khi t nho - chua tién dén diém t5i wu toan cuc thi gid tri ham A 16n do d6 cd
thé dot bién s& nhan gia tri 16n va thoat ra khoi khu vyc cyc tri dia phuong. Khi t ¢ 16n thi gia
tri ham A nho s& gitip 6n dinh quan thé va tién vé diém t5i wu toan cyc.

3. THI NGHIEM VA KET QUA
3.1. Thi nghiém

Thi nghiém dugc thyc hién tai trung tim BKCNC nha B10 Pai hoc Bach Khoa Ha ndi. Su
dung mdy phay CNC san xut tai tai thuy si MIXKON 600, d6 nham dugc do bang may SJ400-
Nhat Ban. Sir dung dao phay miat ddu D = 80 mm, 6 ring - hing Mitsubishi. Vat liéu dao JH
VP15TF Mitsubishi Carbide -16p phu cong nghé nano. Vat liéu thép hgp kim S355J0 theo tiéu
chuéan Dc.

Thi nghiém dugc thyc hién véi tdc cit V(m/phit) 136 dén 304. Luong tién dao S
(mm/ring): 0,131 dén 0,468. Chiéu siu cit t (mm): 0,1226 dén 2,477. Dit lidu duogc cit voi 44
ché d6 cat trén 132 mau. Sir dung phuong phdp mang tri tué nhén tao ding phan mém C Sharp
1ap trinh tinh to4n. Két qua duogc thé hién dudi bang 1.

Bang 1. S6 liéu thi nghiém va két qua tinh todn.

STT| v | s | t |[Rzum “yr; Sa%fé STT| v | s | t E; “yr; Sa%fé
1 1698 ] 02|06 | 871 | 8726 0,189 | 23 | 1902 | 0.24 | 0,88 | 9.78 | 9,815 | 0,354
2 (2698 | 02|06 | 739 | 7.417 | 0361 | 24 | 3168|007 | 05 |6.16 | 6,173 | 0,207
311698 | 04 | 06 | 797 | 7.989 | 0233 | 25 | 203 | 027 | 1,07 | 8,88 | 8913 | 0,372
4 2698 | 04|06 | 632 | 6401 | 1287 | 26 | 2198 | 04 | 1,05 5.8 | 5.829 | 0,497
5 (1698 | 02| 2 | 747 | 7.466 | 0,056 | 27 | 2198 | 03 | 2 |5.48|5.485 | 0,096
6 1698 | 04 | 2 | 564 | 5709 | 1230 | 28 | 2198 | 0,13 | 1.3 |8.34 | 8,343 | 0,033
7 12698 | 04| 2 | 572 | 5691 |0511| 29 | 2198|047 | 13 |6,14| 6,111 | 0,464
8§ | 1356 03 | 13| 1033 | 10,145 | 1,790 | 30 |219.8 | 03 |0,12|7.57 | 7.615 | 0,597
9 303703 | 13|59 | 5952 | 0,134 31 | 2198 | 03 |248]6.19 | 6,190 | 0,004
10 | 2198 | 0,13 | 1,3 | 834 | 8343 | 0,033 | 32 |219.8 025 | 1.5 [ 923 | 9,116 | 1,236
11 {2198 |047| 13 | 6,14 | 6,111 | 0464 | 33 | 2364 | 0,33 | 1,53 | 7.89 | 7.788 | 1,293
12 (2198 | 03 |0,12| 757 | 7.615 | 0597 | 34 | 2494 | 0.36 | 0,88 | 6,22 | 6,201 | 1,142
13 2198 | 03 248 6,19 | 6,190 | 0,004 | 35 | 249.4 | 0,24 | 0,88 | 7.38 | 7.398 | 0,248
14 (2198 | 03 | 13 | 739 | 7.147 |3.293 | 36 |249.4 | 0,18 | 1,72 | 8,32 | 8,395 | 0,906
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15 12698 | 02 | 2 496 5,047 | 1,754 | 37 | 253,2 (0,37 | 1,77 | 7,66 | 7,872 | 2,765
16 | 1356 | 0,3 | 1,3 | 10,03 | 10,145 | 1,148 | 38 | 2698 | 0,2 | 2 |4,96| 5,047 | 1,754
17 | 1698 | 0,2 | 2 7,47 | 7,466 | 0,056 | 39 | 269,8 | 0,3 | 0,1 |6,36]| 6,299 | 0,966
18 | 1698 | 04 | 2 5,64 | 5,709 | 1,230 | 40 | 269,8 | 0,2 | 0,1 |5,89 5,926 | 0,612
19 | 1698 | 02 | 0,6 | 871 8726 | 0,189 | 41 | 2698 | 0,2 | 0,6 | 7,39 | 7,417 | 0,361
20 | 1698 | 04 | 0,6 | 797 | 7,989 | 0,233 | 42 | 2698 | 0,4 | 0,6 | 6,32 | 6,401 | 1,287
21 | 186,44 | 0,23 (0,83 | 9,66 | 9,779 | 1,235 | 43 | 2698 | 0.4 | 2 |5,72| 5,691 | 0,511
22 | 190,2 | 0,36 | 0,88 | 8,43 | 8,384 | 0,543 | 44 | 303,7| 0,3 | 1,3 | 596 5,952 | 0,134

bé dénh gid mirc d6 chinh xédc qud trinh du dodn mdi quan hé str dung phan trim sai s6 du
dodn cho mdi diém dit liéu va do phan tan cua sai sb.

o (2.19)

(2.20)

sir dung mang ANN tinh todn thiét 1ap mdi quan hé véi sai s trung binh 1a: 0= 4,21 %, d6
phéan tin sai s06 6 = 4,24.

3.2. Tim kiém diém t6i wu véi giai thuat GA

Lap trinh C Sharp cho giai thuit GA v6i ddu vao 12 hé thdng cdc phuong trinh xac dinh mdi
quan h¢ R, = f(S,V,t) da duoc xac dinh chinh xac bdi mang no ron nhan tao trén. Qua trinh tinh
todn voi 1000 lan l3p cho két qua diém tbi wu: V = 316,8 (m/phit), S = 0,149 (mm/ring),
t = 0,12 (mm), Rymin = 3,49 um. Két qua dugc dua lai thuc té phay va do duoc R, = 3,58
micromet va sai léch 1a 2,51 % vdi sai $6 nay hoan toan c6 thé chép nhan duoc.

4. KET LUAN

Muc dich cta nghién ciru nay 1a st dung tri tué nhén tao tinh todn cho qud trinh t6i wu héa
cong nghé co khi. Vi vu diém sir dung mot hé thdng cdc ham todn hoc lién két mo phong qua
trinh tinh todn nhu mt qué trinh nhén thirc ctia by ndo ngudi dua dén két qua dy doan mdi quan
hé gitra thong sO cong nghé va dau ra cho do chinh xdc cao. Két hop voi giai thuat tim kiém t6i
vu tién héa nhan tao GA xdc dinh b thong s6 ché do cat toi wu nhat. Phuong phap nay la mot
cdng cy hi¢u qua cho d6 chinh xdc rat cao du dodn mdi quan hé gitra cac yéu t6 thyc nghiém va
tim bd cic thong sd thyc nghiém tdi wu.
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ABTRACT
THE ARTIFICIAL NEURAL NETWORK METHOD AND ARTIFICIAL EVOLUTION

METHOD FOR DETERMINING THE OPTIMAL TECHNOLOGY PARAMETER TO
MANUFACTURE ON CNC MILLING

Nguyen Ngoc Kien®, Tran Van Dich, Vu Toan Thang, Nguyen Trong Hieu

School of Mechanical Engineering, Hanoi University of Science and Technology, 1 Dai Co
Viet, Hanoi, Vietnam

“Email: kiennn-ctm@mail.hut.edu.vn
This paper presents the math method to determine the optimum parameter for satisfaction
of the surface roughness object function on milling CNC. By using the artificial calculation, the
artificial neural network and generation of algorithm it was possible to determine the parameter
technology. Based on that determination the technology parameter is original for the optimum
manufacturing processing.

Keywords: surface roughness, artificial neural network (ANN), generate algorithm (GA),
chromosome.
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265



