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T- m :Trebgbaibdonayp, i PMssi nh ra do qu§ tr3nh n” m
L€ ¢ d, catnBo h'nih trd, & utr hir@mi nttwRyh@n nhi Qu |
(Multii layer Perceptron Neural Netwoik MLP) vacacg i [ i t hudt At " i €eu

L € ¢ c Pdceletated]Rarticle Swarm Optimizati®nAPSQ, gi i t hudt di
(Genetic Algorithni GA), ¢ - t ° iMWP vd GAAMPRB Cact ht ng sva n° m3
Li Qu ki i «kiamx xt@onmngg hi °n M _tu milnpg L« L€ ¢ th
kJ LW d. b§o PMysiCacgl[ i bt hiudm ntvaiGAlGu Lh€ ac APPSO
vaioL W t i ©u h-a c8MPnhumgc$di ¢ha m: mhTnh, 6K c

h3nh MLP truguonhdh h§08a okt cquhad hanlt thBly h
ph&8t triwWn LQu c¢c- kh[ PMisiigntd r & §do nn'ngmiln \
ch2nh x8c .t €hmamdidhinti APSOMbPc ungmec®lp L, ch2nh x 8

hhsio v, i mIMLPh(RMSE = §¥02; R= 0,900 va MAPE = 0,0§3Trong khi
I -md hinhGAMLPc hcung cblp m o  li, RdMS2En =098 1, R
MAPE = 0,073.
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lnHt vbin LQ

Khai th8c | thie°n |~ m t trong nh_ng phe
h“i t"i nguy°n kho8&8ng s[n ¢c- 2ch trong |, ng
hoUt L. ng khai th§c |, thi°n t_ i ntt,i cahidmg
d, ng di " n t2ch Lblt Lai, nhi_m bXn ngu n n<e€
L-, wvbin LQ * nhi_,_ m b_i tr°n c8c m, |, thi©®°n
Il © Db_[li2.m n

M t trong c8c hoUt L, ng ch2nh tr°n c8c
Il hoUt LUNhngign'L §mt Ol Bin ihi  n maomgmt hew,  n
b, i [#].n D€ i t8c L, ng c,a c8c LiQu ki n Kk
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gi -, b,i mn s& gO©y t8c L, ng kh'ng nh, t i
t hw r[I5It6]anngg||,'m thiWu b_i trong qug§ tr3nh n’
mHt b«i n° tr<€ ¢ v~ sau khi n’ m3n, s’ d. ng
n€ c, é Nh_ ng giri pthr8pn gn "wi ‘toauygich-m hG. ju mhuft
nh€emgac c- khT n ng d Db§8o v~ ktillio s&&t hlo@'t
L. ng nN:-im3m8ch h&8&c, c8c gill'i ohdpgikli thhu&ddg
C

t ¢ th i m” che kh[ ntng d, b8o tmr€ c¢c kbt
b,i do c¢c8c hoUt L, ng n’ min gO©y ra v~ c8c gi
qul n“ng L. b_,i ph8t t&n.

nW d  b8&8o n"ng L., b_tirannc$h,8mc &b nphh WA g np
truyQn th ng the€ ng s g, lhg k.8ic pnMi&th3tn§n mt!h g
t ¢ L, gi - n h Basquill,Betighde h[7].Fwytnhiém,rcdc md hinh trén con
t“n t Ui nvhiiQuUm hcdh2ah/] x § adoc crEck HiFlcmtth¥n ri °ng
h3nh h ¢ c¢c_, a m,

Trong nh_ng an gfn LOy, khoa h ¢ m8y t2nh
v’ s ra L i c.a tr2 tu  nhon tYo L« |1 "m th
nw d bg§o n"ng L b.i ph8&8t sinh tr°n m n-i
nhi Qu mt! hs3 n h Artificidl Int¢lligence n hve'n  ht Miochinef Barning L «

L€ ¢ ph&§t triWn cho m ¢ L2ch n"y v.,i m c¢c L,
ph€ehng phs8p[Sflr« ypQing tt ht'rnigWn m, t nh-llybridhrﬁodeh trz t
d, a tr °iir amd nrgh Mtificiat Néural Networki ANN v ™ gi [i thudt
(Genetic Algorithmi GA) , g’ i TANDI LIW dGA b § o jophatsighddicac b, i P
hoUt L, ng Whoam tcr “'n mh2nh x8c sai s b3nh ¢
h' s’ x%9R,nkaR s’ tuy t L"i b3nh quOn MAE
tuy t L i trung b3nh MAPE =[9@«05%5. dTmagnd mt
m fufzysystegn d a tr°n c8c m* ph, ng Monte Carl o
tr3nh bi \GaneticExprassmm@nmgra@nmlmgBEP) LW d. bg§8o n"ng L
sinh khi n m3n tr°n m . C8c kJt quRf=cho th
0, 8754 v~ RMSE = 7,0181 trong qug8 tr3nh th
nghi®n c¢c u n"y clng cho toblye€khoXlam§[i1E86h ph
clng L«m LtQ mtubhtdnh | ai KM dn” brB%n nt thig m, 1§ i
phon t 2 crbgrelasmm analys)yy v(® t h dimentgnalyafalysisC8 c kJJt qul
cung cISIp m c L, v, d=7%83B7M §c miblth3maio tr2 tu  nt
clng L« c[ll]pnhh§%m tdr i Von§ ob ‘bi_ i ph&t t8&n theo
qus tr3nh n m3n tr°n cn§cnmnh©n t Ho °v" sb [,

3

fuzzycognitive map . C8c kJt qul cung cblp>?=09983 I ch

vafRMSE=0Q009.[1]t rong m t nghi°n c_ o kASh3 ohngrR«t
t Yo dphonrthAch th ingayhhow tfMBnghohm, c L2c
kgt qul | " rBlt khl[ quan v.i L. nhUy v° ¢t

Xem x®t c¢c8c kh2a cUYnh v™ t°  ng quardng 8c ctn
C. mdnh m& cung cblp m ¢ L, ch2nh x8c¢c cao tr
gus§ tr3nh n’ méin. Tuy nhi®°n, c8c m* h3nh tr
d bs8o n" ng L, b.,i ph8t sinh hmHcl phghi tg8nV
Nam Do L-, b"i b8o n"y nh=m tr3nh b "y c8c
nhon t Yo | ai irdonma ttrrieynQnmYnhginngh nhi Qu | ., p MLP
bFy L°n L€ cgicl[i thfdt ABSWMLPyAGAMLRLt LIW dAP DG o
n" ng PMsph8t t&n trong qu§ tr3nh n° m3n

2Ph€ehng ph8p nghi °n c¢_u

Trong nghi°n ¢éroun nnhy@n mW%og tnrhuNLOM Lt ¢ 3@ o h
xem x®t LW d PVaspdh §n” m@Enl trionig qusg tMLPnh n
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L€ ¢ xem |~ m t trirog nh©ngt HoUph'mUbig/jnmhv " I
trong nh_ ngfi3ngm gfn LOy

Cblu tr%¥%c c,a ming MLP biapots g° m, k. motuc? mdpi €
val , p Ldugpudr.a C&c |, p iroyn cnhh@n ct8co nwvh ch¥ng L
nhau LW truyQn €§cirmin x € IlcT ktJht* mgitivni nhau
dng c8w 't nd’ chCly¥%o @ BN | §gph am’icos leéni n°Mm h'
k/Jt v.i nhau v" L€ ¢ x T, t2nh to8n thtng

Ngo i ra, c SactivatiSnfunckohc i €helts ( d, ng LW mt ph
xungqa axon cifanmthfnhkinh v' ch¥%ng th€ ng L.

tuy/ln tUYi c8c ni¥on[ld. f uC8ca hc’,ma knitenhg hnoHHt n~"y ¢
m ¢ L, ch2nh k8o tranmUbggnhr3nh hubln

B°n cUYnh L-, m t th” nh phfn quiamnt nMh®gy kKL
n-i chung v° mUdng MLP n-C8cigdin[gi Itthgdthihulbmu-c
quyJt L " nh nhiQu L/Jn rfnmrenltnh@m2mn%dlx §TEr cmd i il
gi [i thudt c- thW §pirdonngnhl©s huldn nlhug:’ nginfdr
n g €’backpropagation algorithin, gi [i t hMadrtq ueervdetrflbies.dgga m, €

NW L&8nh gi § fAm cirbn mhtoca ¢ Y@, mAign miblt m§t
s d,ng nh=3m tSm ra tdp h'gp [tmr 't ng Wei " CHV 'm Imblt
rblt nhi Qu h"m mblt m8t c¢- sJ/un c¢c- thW s d. ng
nh€e MSE (sai s’ b3nh?quaPEt,rédung b3nh), RMSE,

Do L-, vi'c thi/JtmUkogi ¥7 t hadtihthg bhotbi® uty 't itck
hodt h° p | ir ocnhonhnethng Yoh MLP L€ ¢ xem |~ m t
quyJt L nh t_,i m ¢ L, Cbh2 nh ¥c8 cc hc  bal nmic ha® nhd
n“ ng PMsph§t t&n doegcgc mdMttiLen m |, thi°r
hinh 1.
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Hinhi.MUngiroh trury@QhQuhMhLd dsphtB§otRBRM do c8&c holt L ng
m, Il .. thi®°n

Trong nh_ng ntm gfn d¢lOyg LkL&clL€idinghiudn ¢
mdnh m€ v" ch¥%ng c- xu thJtlr&ydnshtundipnngguly\W @ y
mYn gironrhh ©nv ti%ohi  u sublt L@YZ]Terf[dng hs” nl -L,8§ n@§
t hudti <€u h (Particle SwarmlOptimization PSQ v~ gi [i t hudt
(Genetic Algorithmi GA)l © nh_ng gi [i t hudt t i eu L€ ¢ =
v, ¢c kh8c nhau.
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[22]I " nh_ng ng€ i LFfu ti°mPSQi . inkttrh ia9ud 599 i
ch h/]] stn m i c¢,a c¢c8c L"n L, ndHo dd %2tec onmh it
eu L|Wm trong qus8 tr3nh t'||,'reuthudtc§80bg|ct
phl[i m t s nh€ ¢ LiWm nh€e d. b rhi v o t
(khol,'ng kht*ng gian t3m [IQS]I]nIDoI Ln-), VL[Zht «nck ni 1 9
th, ¢ hi n m, t clhi tiJJn nh, nh um khobc ph, c ¢
tr ngqmvavwnax(wtr hg |€© ng t i thiWu v™ t i La c.
t"i €eu h-a bfy L"n th¥%c LXy AAPSIO¢r atChd Pauv]
gi i thudt PSO v APSO c¢c- t hW4t2h.anD kah [tor °tnr ocn
€u Li Wm c,a nh_ ng cli tiJn L-, ngh|°n C. u n
€u h-a m! hWrtorh miHang tntho MLPPl\M_sphab@mtrongquag L, |
tr3nh n° m3n tlr€n ng il IIMLPSA N nH "APS0 ¢ c. a

APSOMLP L€ ¢ minh h' a trong_h3nh 2.
Trong nghigiimic tthurdty ,GA clng L€ ¢ xem x®t
MLP cho m, c L2ch t@hn@/lLl?.Chig‘ti}]tdn‘/ngiFm‘l h B

t ham khr[ot "tir[@bngg.mC g th” i, n. L€ ¢ shnhd, ng L
APSOMLPt r ong qu§ t r3nPMdph Ht§ ot &N ndgo Lc § b, HoUt L
m, |  CthtchBAg. i €u h-a m! h3nh MLP c,,a gi [i
tronghlnhz

Hinh2.Sh L®vilccm m! hiMhfh APSO
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