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TOI UU HOA CHE PQ CAT PHUC VU PIEU KHIEN THICH NGHI

QUA TRINH GIA CONG

TOM TAT

Tran Vin Khiém”
Truong Pai hoc Su pham Ky thudt Nam Dinh

Diéu khién thich nghi (PKTN) la dang diéu khién théng minh, linh hoat; cho phép hé thong tu
thich tmg, duy tri hi¢u ning cong tic trudc nhimng bién dong cua cic tham sb hé thong va nhidu
loan ciia méi truong. Ung dung CNC c6 PKTN la xu hudng tt yéu, gitp nang cao hiéu qua san
xuét trong khi dam bao chéc chin chét lvong san phdm. Tuy nhién, tmg dung PKTN ciing gip
nhiing tré ngai, trong d6 c6 yéu cau khit khe vé thoi gian xur 1y, tinh toan, ra quyét dinh, trong d6
¢6 toi wu hoa (TUH) tryc tuyén qua trinh gia cong.

Nham tim kiém giai phap TUH truc tuyén kha dung trong DKTN, tic gia da thar nghiém cac
phuong phéap khic nhau. Trong cong trinh nay, tac gia da thir nghiém mé hinh TUH ché do cat
dung giai thuat bay dan (PSO) va nhan duoc két qua kha quan: két qua tinh todn tuong dong, trong
khi thoi gian tinh toan dugc rat ngin mot cach 4n twong, chi mét 0,196 gidy, bang 6,7% so véi
2,848 giay ciia phuong phap tot nhat trudc day, la giai thuat di truyén (GA).

Bai bao nay gidi thidu tom tit co s thuat toan, mo ta chi tiét qua trinh va két qua giai bai toan
bang PSO trong méi truong Matlab.

Tir Khéa: diéu khién thich nghi, t6i wu héa, giai thudt bay dan, gidi thudt di truyén, hop kim Titan

DAT VAN DE

Trong qua trinh gia cong, trang thai cia hé
thdng, nhu kich thudc va co tinh cua vat liéu
phoi, kha ning cét cua dao,... luén bién dong
khién chat luong va tinh kinh té ctia qua trinh
khong ngimg xau di. Dé thich ung, dam bao
su tién trién binh thuong va hiéu qua cua qua
trinh, ché d6 cit can duoc hiéu chinh kip thoi.
Xu hudng hién nay 1a dan dan thay thé cac hé
CNC truyén théng, ¢ cdu triic va tham sb ¢
dinh bang CNC c6 DPKTN, co kha ning tu
thich Gng véi su bién dong va nhiéu loan cua
cac tham s6 hé théng va ctia méi truong 0.
Céac hé BDKTN dugc trang bi hoac ghép véi
modul tinh toan, hiéu chinh truc tuyén hoac
TUH ché d6 cit. H&¢ PKTN theo gidi han
(Adaptive Control with Constraints — ACC),
¢6 thé dugc ghép véi modul TUH tinh, ngoai
tuyén (Off-ling) nhu trong Hinh 1, viéc TUH
duogc thuc hién trudc khi gia cong 0. Trong
truong hop nay, vin dé thoi gian khong dang
quan tdm nén hau hét cac phuwong phap TUH,
tir truyén thong, nhu Taguchi, quy hoach
tuyén tinh (QHTT),... dén hién dai nhu mang
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no ron nhéan tao, logic mo, gidi thuat di truyén
(Genetic Algorithm-GA), hay TUH bay dan
(Particle Swarm Optimization - PSO).... déu
¢6 thé dugc sir dung.
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Hinh 1. Cdu triic PKTN ¢6 TUH ngoai tuyén

Trong cac hé DPKTN c6 TUH (Adaptive
Control with Optimization — ACO), ché d6 cit
duogc TUH theo mét tiéu chi kinh té, ki thuat
nao d6 nhod mot modul TUH nhu trong Hinh 2.
Qua trinh TUH duoc thyc hién tryc tuyén (On-
Line), hoan toan tu dong theo thoi gian thuec.
Vi vdy, ngoai yéu cAu vé dd chinh xac, tin cay,
qua trinh tinh toan phai dugc tu dong hoa
(TPH) hoan toan va phai nhanh. Thuong chu
ky diéu khién trong ACO duoc chon tir 5 dén
30 gidy. Tru thoi gian cho thu nhan dir liéu,
phén tich, ra quyét dinh, truyén thong, tac dong
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diéu khién,... thoi gian danh cho TUH thudng
chi dugc vai giay.

Phan héi vi tri, toc dé

. i
LFTS? CNC Xozve M
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Hiéu chinhv, s
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Tinhhim | Z,T...| Modulxirly | 0hi€t(®)
muc tiéu (PI) dir liéu H

Thu nhan va
xur 1y tin higu

Hinh 2. So dé PKTN c6 t6i wu hod

Nhim dép tmg cac yéu cau cua ACO, gop
phan dua né vao thyc tién cong nghiép, can
tim kiém mo hinh va phuong phap TUH ché
dd cét vira dam bao dd chinh xac, tin cay, vua
dap tmg dugc yéu cau vé TPH va thoi gian
cua ACO.

Trong cac bai bao di cong bd, chung t6i da
trinh bay phuong phap Taguchi 0, QHTT 0 va
GA 0. Hai phuong phap dau khong dap tmg
dugc yéu cdu vé TPH va thoi gian tinh toan
nén chi dung duogc trong TUH tinh. Phuong
phédp GA dugc TPH hoan toan nhung thoi
gian tinh toan dén 2,848 phit 0 va con c6 thé
thay doi tuy theo bai toan va ning luc cia
may tinh, chua that sy tin cdy. PSO duogc cho
1a phuong phép c6 nhiéu trién vong, htra hen
két qua tin cdy va kha nang TDH nhu GA hay
thuat toan dom dom (Firefly Algorithm — FA)
0 nhung thuc hién nhanh hon, tirng dugc ung
dung nhiéu trong TUH tinh 0, trong d6 co6
TUH ngoai tuyén trong cac h¢ ACC 0, 0. Tuy
nhién, chua thiy cong trinh nao thir nghiém
ung dung PSO trong ACO.

Bai bao nay sé trinh bay thuat giai PSO, tGng
dung n6 cho cung mét bai toan da giai trong 0
va 0 dé so sanh vé kha nang tng dung trong
nghién cuu ACO.

KHAI QUAT VE GIAI THUAT BAY PAN
Y tudng tu nhién ciia PSO

Giai thuat by dan lay ¥ tuéng tir hoat dong
cua mot s6 loai dong vat séng theo bﬁy dan,
nhu biy chim, dan c4. Canh kiém mdi cua
dan chim (Hinh 3) duoc cho 1a ngudn y tudng
déu tién vé PSO. Dau tién, cac con chim bay
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tuy y. Khi c6 con nao d6 phat hién ra moi, nd
s€ phat tin hi€u. Mot s6 con s& nhan dugc va
phat tin hiéu tiép,... Theo thong tin nhan dugc,
céc con chim s& diéu chinh hudng va toc do bay
dé nhanh tiép can muc tiéu. Vi tri va tdc do bay
ctia mdi con chim ludn duoc cap nhat, cho dén
khi da s tiép can dugc moi.

< \% #

Thong tin ,/’

Hinh 3. Canh dan chim kiém moi
M0 hinh toan hoc cia PSO
PSO 1a thuét toan hoa qua trinh kiém mdi cua
dan chim ty nhién, hién da kha pho bién va
dugc trinh bay trong nhiéu tai li€u chuyén
nganh 0, 0. Thuat toan cé thé duogc tom tat
nhu sau:
Ky hiéu S 1a khong gian nghiém n chiéu,
f:S—R 1a ham muyc ti€u va N 1a so ca thé (so
con) trong dan. Tai moi thoi diém, con thi i
c6 mot vi tri nhat dinh, tuong tng mét di€m
trong khong gian nghiém

Xi = (XilyXiz 3 IJ 5o ) (S S (1)
i=1.N;j=1.n
va di chuyén vé6i van toc
VI = (Vi1Vi2 " u " ) € S (2)

Trong sO cac vi tri m01 con tung di qua ludn
ton tai mot vi tri tot nhat cia no (personal-
best hay pbest)

p|=(pi17pi2,...,pij,..., pin)es; (3)

Trong khong gian S ¢c6 mot vi tri g t6t nhat
(global-best hay gbest) véi ca dan, twong ing
véi gia tri nho nhét ciia ham muc tiéu

f(@) < f(p,) VieN 4)

Chu ¥ rang X, v, p, g 1a cac dai luong vector
trong khong gian n chiéu.
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Trong qua trinh tim kiém, dua vao thong tin
nhan dugc vé vi tri cia ca dan, cac ca thé
ludn cép nhat van tdc di chuyén va vi tri ciia
minh. D6 1a qua trinh lap vai s 1an lap tdi
da T cho trudc.
Van toc cua con thir i & budce lip thir (t+1) duoc
xéc dinh theo van toc va vi tri & bude thir t;

vi(t+1)=wv,(t)+c,r [ — % (0] (5)

+G,l, [g =X (t)]

Trong do, thanh phan thir nhét thé hién quan
tinh (inertia), ty 1& v6i van toc vi(t); thanh phén
thr hai (nhdn thicc - cognitive) ty 1& voi sai
khéc giita vi tri tot nhat ciia mdi con p; va vi tri
tirc thoi X; cua nd; thanh phan thir ba (xa hoi -
social) ty 18 véi sai khac gitra vi tri t6t nhat ciia
dan g va vi tri tire thoi X; cua con thir i. Cac hé
sO W, €y, C, lan luot 1a cac hé s6 quan tinh, nhan
thirc va xa hoi; r; Va r, 1a cac hé s6 ngau nhién
trong khoang (0,1). Vi tri ciia con thir i & budc
lap thir (t+1)

X(t+1)=x{)+v(t+1), t=1.T ©6)

Qua trinh cip nhat van tde va vi tri cta cac ca
thé theo (5) va (6) duoc minh hoa boi Hinh 4.
Vector wvi(t) cung phuong véi vector Vi(t);
vector ciri[pi-xi(t)] cung phuong vaéi vector pi-

Xi(t); vector car2[g-xi(t)] cung phuong véi vector
g-x(t); vector vi(t+1) bang tong cta 3 vector
trén. Cubi cung, nhan duogc x(t+1) nhu (6).

ﬂog
eri[pxt)] ,/

4
I

II \\
x
S q(&

x(t+1)

Colo[g-xi(t)]
M’T‘}i(v
Xi(t) " ~~.

Hinh 4. M6 ta gidi thudt cdp nhét van téc va vi tri
Vi tri tot nhat ctia con thtr i tng véi gia tri nho
nhat ctia ham muyc tiéu (bai toan cyuc ti€u) ma
noé dat dugc:

f(p,)=min[f(x, )] @)
B {Xi khi f(x, )< f(p,)
Hay P e knifx) = ) (8)

Vi tri tot nhét ctia dan ing voi gia tri nho nhat
cua ham muc tiéu trong ca dan

f(@)=min[f(p;)] Vie N (9)
Thuat toan co ban cia PSO dugc trinh bay
tom tat trong Hinh 5.

Khoi tao
- Khdl bao: s ca thé N $6 bién n, s6 lan ]d[] T, cac
hé sbéw, €p €2 1y T mién gioi han cua cac bién,..
- Vi tri va van tdc ban dau cua cac ca thé x (0), v((())
- Tinh f(x,)=f{x,(0)); f(p,)=minf{x,); g=minf(pi);

t=1I

V&i mbi ca thé
- Tinh ham muc tiéu f{x,/;
- Tim pbest: néu f{x,)<f(p,) thi p,=x, ncu khong p,=p,
- Tim gbest: néu f{p,)<f{g) thi g=p,, néu khong g=g

Cap nhat van tde va vi tri
vilt+D)=wv,(t)+eprifprx )] +oorafg-x(t)]
x(t+1)=x(t)tv(t+l)

. L.
=77

!

Xuat két
qua, dirng

Hinh 5. So d6 thudt todn tong quat ciia PSO
MO HINH TOI UU HOA CHE PO CAT
Ham muc tiéu
Mb hinh TUH ché d6 cit dugc trinh bay chi
tiét trong 0, & day chi tom tat d¢€ dam bao tinh
h¢ thong. Ham muc ti€u 1a tong chi phi gia
cong 1 don vi thé tich phdi (ng.d/cm’):

K_A Cy
vV z T, (10)
=;( d) AZ—>m|n

trong do, K (ng. d) - Chl phi nguyén cong;
V (cm®) - thé tich vat liéu phoi dugc cat; A
(ng.d/ph) - chi phi cho 1 phut chay may;
Z=v.s.a (cm®) - ning sudt boc vat liéu; Cq
(ng.d) - chi phi mua va mai dung cy; T, (ph) -
tudi bén cta dung cu, tai d6 chi phi gia cong
thap nhat, duoc goi 1a tudi bén kinh té:

T, =S (m+1) (11)
A
Cic diéu kién rang budc
- Piéu kién lyc cit khong vuot ngudng cho

phép, dam bao khéng gdy bién dang qua muc
ctia phoi, hodc dam bao an toan cho hé thong

133



Tran Vin Khiém Tap chi KHOA HQC & CONG NGHE 181(05): 131 - 136

(12) Dung quy hoach thyc nghiém da yéu t toan
phan (L27) voi ,,27 thi pghiém, nhan duoc
bang s0 li€u (da &n mot s6 hang cho gon) nhu

mf onf 5 kf
F=Fv's"a" <F_,

- Piéu kién gidi han cho phép ctia do nham bé
mdt gia cdng

bang 2.
ki ,
R,=RV"s"a" <R, (13) Béing 2. S6 liéu thi nghiém
- Diéu kién tuodi bén ctia dung cu bang tudi Thi Ch& d¢ cht S6 lidu do
bén kinh té (Te): nghiém | v(m/p) [ s(mmiv) | a(mm) | F(N) Ra | T(ph)
T ymentakt _ 14 1 30/ 0415 o050 35032 148 19431
N T.ATIVA sa . Te, X (, ) 2 30] 015 100 47196] 162] 7675
- bicu kién cong suat cat khong vugt qua gia
tri danh dinh Py, ctia dong co truc chinh 25 60 045 050138219 9,97 466
Foo oot o (15) 26 60| 045 100]186214] 1091] 184
“soioo0” S & < Pt 27 60 045 150]2216,82] 1150 107

- Mién gidi han toc d6 cat

Vinin<V < Vinax (16)
- Mién gidi han luong chay dao

Smin<S < Smax (17)
- Mién gidi han chiéu sau cat

Amin=a < 8max (18)

Phwong phap giai

Rut cudc, bai toan chi phi dugc phat biéu nhu
sau: TUH ché do cit (v, s, @) theo ham muc
tiéu (10), voi cac diéu kién rang budc (12)
dén (18). Tuy PSO c6 thé xir Iy cac mé hinh
phi tuyén, nhung xtr Iy mé hinh tuyén tinh van
nhanh va tin cdy hon. O day, ham myc tiéu va
cac diéu kién rang budc déu co dang ham mti,
dé dang 1y logarit dé chuyén thanh tuyén tinh
nén mé hinh tuyén tinh van dugc dung.
NGHIEN CUU THUC NGHIEM

MGo6 hinh thuc nghiém

S6 liéu thue nghiém thu duoc khi ti€n phoi tur
hop kim Titan Ti-6Al-4V, ding dao gin
manh hop kim cung BK6, trén trén may tién
CNC kiéu Hyperturn 45 cia hing EMCO -
CH Ao. Cac thong s6 do duoc gom: luc cit F,
(dung lyc ké ap dién 3 thanh phan kiéu
9257BA cua hang Kistler - Thuy Si); d§ nham
bé mit R, (dung thiét bi SJ-201 cia Mitutoyo
— Nhat); tudi bén T, twong tmg v6i chiéu cao
trung binh ctia viing mon mat sau h=0,3mm.
Cac yéu t6 dau vao v6i 3 mirc nhu trong bang 1.

Bang 1. Cdc yéu to dau vao va cac murc

Yéu to Mikc 1 Mic 2 Mikc 3
v (m/ph) 30 45 60
s (mm/v) 0,15 0,30 0,45
a (mm) 0,50 0,10 0,15

134

Dung phuong phap hoi quy tuyén tinh, nhan
dugc cac phuong trinh rang budc sau:

Fz — 64.V°'95SO'65a°'43 (19)

Ra =5, 5 \/0 451454013 (20)

T-= 9546lV72,45571,85a71,34 (21)
Tur (15) va (19) nhan dugc

P =0,013./*%5%%"4 (22)

Tu thuc té, xac dinh dugec C=35 (ng.d);
A=2,5 (ng.d/ph); tr (21) c6 m= -2,45. Theo
(11) ¢6 tudi bén kinh t& T.=20,30ph. Theo
(10), tinh duoc As;=4,224.

Gi4 tri giéi han ciia cac thong s6 nhu sau:

- Luc cit cho phép: Frnax=800N;

- Cong suat danh dinh cua dong co truc chinh:
Pn=5,5kW;

- D6 nham bé mat 16n nhat cho phép:
Rimax=2,5um;

- Gi6i han tbc d6 cét: v = (20+50)m/ph;

- Gidi han lugng an dao: s = (0,1+1,2)mm/v;

- Gi6i han chiéu sau cit: a = (0,15+1,50)mm.
Véi cac s6 lidu da cho, c6 md hinh toan sau:
xac dinh by tham s6 ché d cat v, s, a dé dat
muc ti€u (a) vdi cac dieu kién rang budc (b):

4,224v7's"a™ (a)
6405505504 < 800
5,5.v045gh45013 < 25
0,013V%s%59% < 55 (23)
v < 50

S < 12

a < 15 ®)
v > 20

S > 0,1

a > 0,15

9546y 218 — 20,3
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cong thip nhét (10), co tinh dén day du chi
phi mua va mai dao va cac diéu kién rang
budc (12)+(18), trong do6 cb cac cac rang budc
dac trung cho gia cong cac vat li€u kho gia
cong nhu HKTi, 1a d6 nham bé mat va tudi

Giai bai toan

Logarit 2 vé cac phwong trinh (23), dat
Xi=In(v), x2=In(s), xs=In(a), dwgc md hinh
tuyén tinh sau:

1,44 % X, X (@

416 +095x, +0,65x, +043x, < 6,68 bén ctia dung cy. Bai toan duoc giai béng 3
170 +045x, +1,45x, +0,13x, < 0,92 (24) phu’ong phap: QHTT 0 de nhan du'(:)’C két qua
-6,62 +1,95x, +0,65, +0,43x, < 1,25 chinh xac; GA 0 va PSO (trong bai bao nay)
¥ < 301 dé danh gia v€ thoi gian giai. K&t qua dugc
X, < 018 ) tong hop trong bang 3.
X, < 041 Bang 3. Tong hop két qua TUH bang QHTT, GA
%, > 3,00 va PSO
X, z =230 Phuong| ___ Ché g cat i uu Két qua
X3 > -1,90 ha KN A1 A e .
phap Tudibén | Thoi gian
_ v(m/ph) [ s(mmv) | a(mm) . B
916 -2.45x, -1,85x, -134x = 3,01 . Tup | VOV SO ) | enty| (ohat) | giai (giay)
Chuong trinh PSO duogc 1ap trong Matlab véi QHTT| 3526 | 019 | 15 | 0431 | 203 [khongtinh
cac tham so nhu sau: s6 ca thé N=100; so vong GA | 3507 | 019 | 15 | 0431 | 203 | 2848
PSO | 3524 [ 019 [ 15 | 0432 | 203 | 0,196

lap 50; w=(0,4-0,9); ¢;=c,=2. Hinh 6 cho thay
bai toan hoi tu sau khoang 20 vong lap. Theo
ket qua in ra man hinh, v6i b thong s6 ché do
cit toi wu: v=35,24m/ph; s=0 ,19mm/vong;
a=1,5mm, chi phi gia céng nho nhat
K/V=0,432ng.d/cm’.

PSO - DIEN BIEN CUA HAM MUC TIEU
4

®ececccecrecescecee

3

2

Ham muc tieu
-

-2
0 10 20 30 40 50

So wong lap

Hinh 6. Qua trinh TUH nho PSO

======TOIl UU HOA CHE DO CAT VOI PSO ======
Toc do cat toi uu :v =35.24 (m/ph)
Luong an dao toi uu :s = 0.19 (mm/vg)
Chieu sau cat toi uu :a = 1.50 (mm)
Nang suat gia cong :Z =9.783 (cm”3/ph)
Do nham be mat :Ra= 2.48 (um)

Luc cat :F =724.40 (N)

Cong suat truc chinh 1P = 0.53 (kw)
Tuoi ben tinh toan : T =20.30 (ph)
Tuoi ben kinh te : Te =20.30 (ph)

: K1 =0.255 (ng.d/cm*3)

: K2 =0.176 (ng.d/cm”3)

: K/V=10.432 (ng.d/cm”3)
=0.196 (s)

Chi phi truc tiep
Chi phi dung cu
Chi phi gia cong
Thoi gian tinh toan

Téng hop két qua
Bai toan TUH ché d6 cit khi gia cong hop
kim Ti-6Al-4V theo tiéu chi tong chi phi gia

Ta thiy, s0 v6i QHTT thi GA va PSO cho két
qua (ché d6 cét ti uu, chi phi gia cong (K/V)
va tudi bén) twong dwong, nghia 1a du chinh
xac. Tuy nhién, chi GA va PSO la co6 thoi
gian TUH nho, trong d6 thoi gian cta PSO
duogc rat ngan mot cach 4n twong: 0,196 gidy,
chi bang 6,7% so véi 2,848 gidy ciia GA, x4p
xi thoi gian giai bai toan tuwong tu dugc cong
bd kha gan day (2017): 0,2147 gidy khi giai
bang PSO va 0,1578 gidy khi két hop FA vai
PSO 0.

KET LUAN

Bai bao nay két thuc loat 3 bai bao, trinh bay
két qua tim kiém giai phdp phan mém cho
modul TUH tryc tuyén ciia hé DPKTN c6 tbi
uu hoa (ACO). Mot bai toan TUH ché do cit
khi tién hop kim Titan Ti-6Al-4V (mot trong
nhiing vat liéu kho gia cong dién hinh vi lyc
cit 16n, dao mon nhanh va chét luong bé mat
thip) c6 tinh dén ddy du cac chi phi mua, mai
dao va cac diéu kién rang budc co ban da
dugc gidi bang 3 phuong phap khac nhau:
mot phuong phap kinh dién timg dugc danh
gia la tin cay, la QHTT va 2 phuong phap dua
trén tri tué nhén tao, 1a GA va PSO. Déi chiéu
v6i 3 yéu cau co ban ctia TUH tryc tuyén cho
ACO nhu d3 néu trong phan dat van dé thi
PSO c6 trién vong nhat: d6 chinh x4c so sanh
dugc voi QHTT dong thorl ¢6 thé TPH hoan
toan va thoi gian giai ngan nhat.
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Két qua nghién ctru danh ddu mot budc hoan
thién md hinh ACO va m¢ ra kha nang hién
thuc hoa né trong cong nghiép, phat trién ing
dung DKTN trong cong ngh¢ gia cong co.

TAILIEU THAM KHAO
1. Pao Van Hiép (2016), Giam sat va diéu khién
théng minh qud trinh gia cong co, Nxb Quan d6i
nhan dan, Ha Noi.
2. Trin Van Khiém (2017), “Phuong phap
Taguchi va g dung trong t6i wu hoa ché d¢ cat”,
Tap chi Co khi Viét Nam, sb 4, trang 76-82.
3. Tran Vin Khiém (2017), “Tdi uu hoa ché d6 cit
khi tién hop kim Titan Ti-6Al-4V”, Tap chi Co khi
Viét Nam, s 6, trang 55-63.
4, Tran Van Khiém (2017), “Téi vu hoa ché do
cit khi tién hop kim Titan Ti-6Al-4V nho giai
thuat gen”, Tap chi Co khi Viét Nam, s6 6, trang
76-82.

SUMMARY

5. Krusienski, D.J., Jenkins, W.K. (2005), “Design
and Performance of Adaptive Systems Based on
Structured Stochastic Optimization Strategies”,
IEEE Circuits and Systems Magazine, p.8-20.

6. Vikas Pare, Geeta Agnihotri & C.M. Krishna
(2011), “Optimization of Cutting Conditions in
End Milling Process with the Approach of
Particle Swarm Optimization”, International
Journal of Mechanical and Industrial
Engineering (IJMIE), ISSN No. 2231 6477,
Volume-1, Issue-2, pp. 21-25.

7. Cus, F., Zuperl, U. et al (2006), “Adaptive
Controller Design For Feedrate Maximization of
Machining Process”, Journal of Achie-vements in
Materials and Manufacturing Engineering, Vol.

17, p. 237-240.
8. Johari, N.F., Zain, A.M., Mustaffa, N.H. &
udin, A. (2017), "Machining Parameters

Optimization using Hybrid Firefly Algorithm and
Particle Swarm Optimization”, Journal of Physics:
Conf. Series 892 (2017) 012005, pp.1-11.

OPTIMIZATION OF MACHINING PARAMETERS
FOR ADAPTIVE CONTROL OF MACHINING PROCESS

Tran Van Khiem”
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Adaptive Control (AC) is an intelligent and flexible control type, which allows the system to
self-adapt and maintain the control performance against the un-certainties in system parameters
and environment disturbances. The application of CNC with AC is the inevitable trend that helps
improve production efficiency while definitely guarante product quality. However, the application
of AC also encounters many obstacles including the strict requirements on processing time,
computing, making decision including online optimization of machining process.

In order to find the useful online optimization solution for AC, different methods have been
examined. In this work, the author examines the optimization model for cutting parameters using
PSO and obtains satisfactory results: The obtained results are similar, while the executing time is
dramatically shortened in comparison with the best of recently used method, ie. GA, only 0.196,

equalled 6.7% against 2.848.

This article briefly introduces the algorithmic basis, describes the problem solving process and it’s

results by using PSO in Matlab.

Key words: adaptive control, optimization, particle swarm algorithm, genetic algorithm, titanium

alloy.
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