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Lり
Mうc dO m5i nα―「On don lё  c6 th6 thυ c hiOn
nhing chic nう ng xi l′ th6ng tin nhat dinh,s● c
rγlanh tinh toan chtt veu c6 duo'c nhO su k6t hop

c6cn。 _「。n trong m6t ki6n truc th6ng nhま .M6●
rrlang nα_rOn la m6t rno hlnh tinh toan dυ。,c xac

dinh qua cac tham s6:ki6u n。 _rOn,ki6n tric k6t n6i

va thuat toan.vo quan di6m toan hOc, manq nc_
rOn nhan taO thu,c hion cぅ c ph6p bion d6i:

a=Σ [OWiXt y=g(a)y=g(Σ筐O WiXl)(1)
C62 1oal ki6n tr`c mang baO g6「l mang truyさ n

thうng Va rnang phan h6i. Trong bai toin dtP bう o
biOn danq 6, rn6 thi hau hot cac nqhion c口 u do
dOng rnang nO'― rOn truyOn thing nhiOu l● p. Mang
nC―rOn truyё n thing nhiё u l∂p bao g6m m6t16p
vaO.mot16。 ra vな mot h。ぅc nhiёu lop an.cac n。_
ron 16pめ J↓ぅ。thυc chal khOng phbi cac n。 _ron
theo d`ng nghTa,b6i vi ch`ng khong thυ c hion bat
k,rnOttinh tOan naO tron di liou vぅ 。,d。,n giぅ n n6
chiti6p nhan cac du liou vぅ 。va chuy6n cho cac
16p k6 ti6p.cac n。 _ron 616p an va16p dぅ u ra rnoi
thuc su thu,c hion cac tinh t06n,k6t qua duoc dinh

dang boiham dら u ra(ham truyon).Cum tυ “truyさ n
thing''d6Chit6t Cう CaC nα―ron chi c6 th6 duoc k6t
nOi Vσi nhau theo lT16t hυ6'nq:tOi lT10t hav nhiOu
nO―rOn khaC trOnq 10p k6.Htth H.2m6tら manq
nO― rOn truyOn thing 3 16p vdi n nα―ron 16p dau
vaO.qn。 _「On16p an va m n。 _ron i6p dau ra.

Tailop dau vぅ。cac n。,_ron nhan trn hiOu vぅ 。xむ
|′,90itoi ham tmyё nめ l cho ra k6t quぅ (la k6t qua
COa ham tru"n),k6t qua nay so duoc truyё n bi cac
no Юn thu6clop an th口 nhat,(拍 c nα_Юnね i day ti6p
nhan nhυ la th hiou dau va。 ,xむ |,va gф ikot quぅ d6n
idp an th● 2.IQlu6 trlnh nay ti6p tuc chO dOn khi cac

no―ron thuOclop dらu ra chO k6t quぅ .

KH01‖001■ 00‖G‖GHE H6

ning nα _Юn d6 thuoclop dau ra cOa mang,gia tri
kich hoat dυ oc dua vaO mot hay nhlさ u nα_ron

khぅ c.(〕ac ham kich hoat thtPてンng bi ёp vぅ。 rnOt
khOang gia tr!XaC dinh.Ham sigmoid c6 dang[5]:

【⇒=T嘉
=                 (2)

‖2 Mang″α―
“
Oη f″yδη的

`″

93′∂p´α
Phan i6n“cn。_ron trong mang t田 蛉n dau
VaO bう ng CaCh SO'dung n16t hanl vO htPく夕ng gOila
hanl kiCh hOat, kOt qua Cこ a harn nay la rn6t gi`
tri gOila rnψC dO kiCh hOat Cこ a no― ron.Loai trむ khう
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‖3.Ham S′gmo′ d r5′

Ham nay dぅ c biotthuan lgi khi sф  dung cho cac
mang duCC huan luyOnl bOi thuat toan Lan truyOn
ngtPα C(baCk― prOpagatiOn)bOi v: n6d6 1ay dao
hanl, do dol c6 th6 9!arrl d`ng k6 tinh tOan trong
qua trinh huan luyon.Harn nay dυ oc ll,ng dung ch。
cic chψcng trlnh θng dung ma cac dau ra mong
iΥluon roi vaO khOang[o,11_
′.3.五わ″rifOanね′,1“″yδ″

"gtx"saFs6ThuattOan・ lan truyOn ngυ oc sai s6 1a dang t6ng
quat coa thual t06n trung binh blnh phu,。 ng tOi
thieu(LMS).Thuattoan nay thuOc dang thuat toan
xap xi d`tl「l cac di`nl ma tai d6 hiou nぅ nq coa
manq la t61.υ u.chi s6 t6i υu thυOnq duα c xac
dinhЬ6i mol ham s6 cia ma tぬ n tЮ n3 s6 va cac
dさuvうo nao d6 ma tЮ n6 quど innh儒 hi6u bai
tOan(lat ra.Sau dayla thuatto6n cho mang 3 1て ,p
nhtP hlnh H.2「 61.

√`6'itap rnau dら u vao xi va trOnO sO liOn k6t wii
gi〔Pa tang Va()Va tang gi〔 Pa, CaC n(D'― rOn Va(, Cこ a
tang gi■a ducc tinh,trong khi cac gia tri dau ra caa

nO―rOn l● p giia x'i c6 the tinh b6i ham kich hoat.

T6ng cOng c6 n gia tri O 10p vao va q gi6 tri 6!Op

an,gia tri dau ra dtPoc tinh:

Xl=f(Σ
ttw」xl-Oj)(0≦ j≦ (L-1).  (3)

c6c gia tri dさ u vao cia ldp dら u ra duoc tinh
dua vぅ。cac gia tri dau ra cOa nc_ron 6 1● p gi●a
va trong s6 1ion k6t w“ gi■a tang oi●a va tang ra.
lDau ra yk dυαc tinh thong qua harl sigiΥioid:

X=ftΣ「tW」Xi-Okす (0≦ k≦ (m-1). (4)
V6i m5i dau ra mong mu6n diva gia trithげ c tinh
dLP9C O dau ra COa mang y,s」 s6tai dら u ra coa
mang δi duoCtinh:
δi=yj(1-yj)(di― yi)    (5)

V●itrong s6 gi■ a16p an vOil● p ra va sais6 0oa

16p ra va gia tri dau ra cGa lο p gi■a thi sai s6 cia
nc―ron 6 16p gi,a ducc tinh:
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The artificial neural network (ANN) has
been widely applied in many fields,
including screntific forecasting. Using ANN
forecasting surface subsidence caused by
underground mining does not need to
know the geological conditions above the
excavation, but we need the subsidence
monitoring data on the surface, which is
much easier to collect than the geological
factors. This paper presents the neural,
Ivlultilayer perception, and Back-
propagation method for training a neural
network. The paper also presents the
subsidence prediction software built based
on artificial neural network, it is an
effective, high accuracy prediction
software. Five main influencing factors:
angle of coal seam, mean mining depth,
thickness of seam, length of excavation
and distance from trough edge to points
were selected as the input data of the
software, these data are easy collected in
the underground coal mine. Comparing
the predicted values with actual
subsidence data indicates that this is the
high precisionsubsidence prediction
software.

SUMMARY

00‖G‖GHIЁ P‖6.sci6‐ 2016

IE)6 danh gia k6t qua du,bぅ。d。 |`n coa phら n
iTlさm, tac glる  sO' dung bO cOng cu Neural
Network Toolbox cOa phan mOnl Matlap R2014a
xay du,ng rnot rrlo_dun dυ  ba。 |`n.

Sф dung m6-dun nay du'bう ol`n bё mうt trOn
via khai th6c c6 thOng sO nhtP IBang 2, kOt quう

dv,bる。|`nt● :Υlo_dun nay ducc sO sanh vο i kot

oua du'bう otむ'phan mさ m nhu'trOn Bing 4,vdi
dO lech rat nhOふ h● ngt6 phan mё m dυαざlap vdi
thuattoan chinh xac.

51K`tiuan

Thuat tOan lan truyさ n ngLPO'C Sai S6 duO'CS[
dung trong viOc huan luyon nlang nO,_rOn truyon
thing.nhiё u lて,p da ching t6 kha nang rat t6t
thanl chi dOi vldi ca cac bう itoan phic tap.lE)O c6

dυoc kha nぅ no du bぅ。t6tcan m`t rat nhiё u thoi
gian d6 huan luyOn,diさ u chinh cぅ c tharn s6 cOa
iriang.Diさ u nay luOn Iう trO ngai d6i v6i cac bai

toan~trong thuc t6, dO vay, cδ n ti6p tuc cai ti6n

thuatt06n d6 tぅ ng kha nぅ ng h6itu coa nlang khi

Phan mё m dυ bぅ。1白 n do anh hυ ong dia khai
thac than hう m lo duoc xay dung tren co s。 _sф
duno thuat toan no'― ron nhanttao c6 th6 cho kOt
qua du'b60t6t khi SO Sanh Vdi dLPliOu quan trう C
va d●  liou tinh■む,rFo_dun du9,c lap trOn・ phan
mern Mat!ao,

Di liOu dau vう o cOa chυαnc trinh bao q6m:

96c d6c via, dO sau khai thac trung binh, chiさ u
day kh`u Via,kiCh thLP('C khOang tr6ng khaithaC
theO hlP6ng dOC hOう C theO phLPCng COa Via Va
khoang cach tむ ,bion gidi b6n t∂ i cac di6rl can
du b6c).Day lう  nh●ng dCレ liOu dё dang thu thap
du9C tai cac m6 ham 10 tai Quang Ninh nOn c6
th6 sむ dung phら n rnё m vぅ。thυc t61[]
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