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1.Dう tvin dさ

Khai thac 10 thiOn(KTLT)la lγ10t dang hoat
dOng cOng nghO nhら rn thu hbi cac khOang san
c61ch(KS()|)O th6 r6n tシ lёng d`t(bao gO「lcう
du,οi va tron lTI●t dit)nhら rl sむ dung vぅ。cac
muC diCh kinh t6 kh6C nhau Cia COn ngtPOi[171.
Da thu hさi KSClbら ng ph口 ong ph6p 10 thiOn,can
phう i b6c dilT16tlυong 16n d6t da phO va dat db

96c bao quanh than quう ng va n6 min van lう
phtl,o,ng phap ph`, bior〕 cho hieu qua ca。 .nhat

[91.Tuy nhiOn,clii 20-30%)nう ng lυ ong n6 nlln
ducc sむ dun6 d6 ph6 vё  dit da,phら n con laila
CaC t6C dung khOng mOng iTlu6n nhu s6ng chan
dOng,s6ng va dap khong khf,dat da bay"¨ [151.
Trong d6, s6ng va dap khOng khf lら  nlot tFong
nhυng tac dong gay anh hυ δng 16n tOi rnOl
trυong xung quanh nhu,lanl rung dong nha cむ ざ
va c6c cOng trlnh, pha vo hO th6ng ccla kinh va

k6t cau cac cOng trinh xay dung,gay anh huてシng
truC tiё p t('is● c kh6e cGa con ngυ oiⅢ…[31,[41,
[61,[111,[141,[161.Do vay,viOc ki6m so6t va du
baO trtP6c s6ng va dap khOng khi sinh ra do n6
min la cong cu thi6t y6u d6 dぅ m bぅ。 an toan,
nang CaO hiOu quう  Sin xuat cho n16 va than
thiOn_V6i mOitruOng[2],[101    _
[)6 dLP bうO S6ng va dap khOng ikhi, nhiё u nha
nghion ciu da thυc hion va dua ra phu,。 ng tnnh
tOng quat du'bう o s6ng Va dap khOng khi[81:

AOp=a[D/(Qmax)73]~b   (1)

Trong d6:AOp‐ S6ng va dap khOng khf,dB:[)―
KhOang C6Ch tむ bё mat b5i n6 t6i vitrF dう t thi6t bi
do s6ng va dap khong khf、 Qmax― Kh6ilυ ong thu6c
n6t6ida chO m6i dO,t n6,Kqi a Va b― C6Chら nO S6
cu th6.                 ~               

‐

CaC hらng S6 Cu th6 a,b c6 th6 thu dtPo'cbら ng
CaCh Vё  bi`u dO giO'a A()p va f 10 khoang c6ch

theO ti 16 1o9-lo9.D6hi ηay sO chO m6i qian he
tuy6n tinh・  gi,a hai tham s6 nay. TrOng mot
phuong tnnh tuy6n tinh, lo9 d6i cia hら ng sё ch9
gi6 tri hら ng s6“a''va do d6c coa duong thang ξ6
bぅ ng hang sそ ゝ̀`b.(〕 ac g16 trl cこ a cic haing sO cu
th6 nay phu、 thuoc rat_nhiou vぅ。diou kiOn dia ch6t
cOa mo,do vay khong th6 si dung cho cac m6
khaC d6 du'b40S6ng Va dap khOng khi[81.

Trong nh口 ng nぅ m gan day, v6i su phat tr16n
VL′ 0't baC C,a kh()a hOC ky.thuat Va COng nghe
thOng tin,,tri thOng minh nhan 10o (Anificial
lnte‖ igencd‐ Al)da vう oang duoc口 ng dung rat.
nhiOu trOng mOilTnh Vυ C VOi hiOu・ qua rat cao.MOt
s6nha khOa hOC trOn.the Cidi COnq lda Si'duno AL
d6dLP bうO S6ng va dap khong k,1,tron rn6 1o thiOn

VOi m●C dO tin Cayぬ ∞ Chinh X6C tt cao ll],151,

[71,181,[181_´                         ́        
′

. TЮng pham Vi ёOa ba卜 bao nay,nh6m tac giう
:

thuc hion danh gi`kha ning ti,ng dung.rnang n。 ,_

rOn nhan tao c□ a.Al trOng dυ  bうo s6ng.va dap
khOng khi trOn rn6 10 thiOnヽ/10t Nanl.M6than{Dё o
Nai(Quang Ninh)duα clua chon ia khu vυc nghiOn
COu di6n hinh Vσ i S6 1iOu duαc thu thap tむ 146 νV
n6tai m6.D6danh gi6 kha nう ng si dung mang
no― ron nhan tao(Artiicial Neural Network― ANN),
mOt mang n。―rOn tru"n th;ng nhiё し l● p
(Mult‖ayers Per9eptrOn_MLP)sO dυ oc´ sむ dung.
trong nghion c11,u nay de dυ  bぅ。 s6ng va、 dap
khOng khicho m6 tharDё o Nal.      ・

:1,

2.S61iOu sl,dunq                   
す
.

S61iOu sO'dung cho bai bぅ 。bao gorn cac th｀6ng
so nhυ s6ng va dap khong khi,dυ 。,cdぅ。,trun針

`boi
6p lυC phat ra trOng khOng khitむ cac vu n6(A(Dp)
va dυ。,c do bぅ ng thiet bi Blastmate lll cia canada
dO inStatel san xuat. Cac thOno s6 kh~6c coa ho
chiOu n6 mln duα c thu thap tむ 146 vu n6 tai m6
than Dё o Nali H.l rninh hoa d● liOu s6ng va dap
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MO hinh iΥlang MLP hoat dOng theo phυo'ng
thcPc:tai icソp dau va(),cac nO,― rOn so nhan c6c tin
hiёu dら uvうov(夕 i cac tronO s6.Sau d6 chino dυ o'c
xф l,va qむ it6i c6c n。 _ron thuoc l● p an thク nhat
thong qua hanl truyon.Tai day c6c n。 ,_ron sё  ti6p
nhan k6t quぅ tむ |。ptham s6 dau vao vぅ xO!′ ,tinh
t06n CaC trOng SO rOi gui d6n 10p an th6'2 thOng
qua hう m truyё n.IQua trlnh c,ti6p tuc nhυ  vay cho
d6n khi cac k6t quう dψoc truyon tdi16p ra va.:cho

k6tquう dら u ra cu6i conq「 191.            ・
.

Ćhc k6t qua dau raLLa襦 6 hinh mang nc― rQp
phu thuoc rat nhiё u vぅ。qua tnph hoc cOa mang,
hay con goila qu6 innh huan luyOn.Qua tnnh hoc
coa nlang nO,_rOn OhantaO baO g6nl hai ki6u hocla

hoc c6 91arn sat va hoc khOng gi6rn s6t,[121.(〕

`cd〔レliёu dau vう o,khi du'bうo,s6nq val]ap khOno khi
la cac du l10u dang s6,sO,dunci´ thuatiban hoi quy
nOn hau h6t dOu SO' dung phυα.ng phう p hoO.c6

:[]「|::itr:u'a trOn CaC dCP liOu dau Vう
° Va yOu Cau

[)6(16nh gia hiou qua caa qua tnnh huan luyOni

mOt s6 tiou chuan danh qi` du'oc s●  dunO bao
g6m:Sai S6 tuyet d6itrung binh(MAE),sai s6 blnh

il:':il♀llr員,|:blnh quan phu ong(RMSE)vう
hO sO

MAE bi6u thi biOn dO trung binh cOa sai s6 mO
hinh nhυ ng khOng 96i10n xu hυ 6'ng iOch cOa gi6 tri
du bう ovら quan trac. Khi MAE=0, 9i6tri cia rr16
hlnh hOan tOan trong kh6p v6i giaま i thυC t6,m。
hinh dυOC Xem lう ``ly tυOng".Gi`tri MAE nう m
trOng khOang(0,+∞

).

Sai s6 binh phυ ong trung blnh la mot trOng
nh■ng dailυ。,ng co ban va thυ o,ng ducc si dung
ph6 bi6n chO vloc danh gia k6t quう 。oa mo hlnh dυ
baO s6 tri.Ngυ Olta thuOng hay s● dung dailυong
sai sO blnh phu,ong、 trung blnh quan phu,αng
(RMSE)bi6u thi dO lσ n trung blnh coa sai s6.Dう c
biOt RMSE rat nhay vOi nhレ nq qia tri sai s6 10n.Do
d6n6u RMSE cang qan MAE saisO m6 hlnh canq
6n dinh va c61 the thし Pc hiOn viOc hiOu chinh sぅn
pham m6 hinh.Gi6ng nhυ  MAE,RMSE khOng chi

ra dO 10Ch gi〔Pa gia tri du'bう O Va gia trithυc t6.Giう

tricOr RMSE nら m trong khoang(0,+oo).
R21a hO s6 xic dinh th6 hion rn口 c do pho hα。
COa di liOu v6i thutt to6n.Rグ nらm tЮ nq'khoinb

鰍:lva ly.tu6ng nhat khi R2=l va bら

"。

la tさ

MAE=1ホ |・
^.

n脅 lyl~yil
」=4   .|

(2)

2RMSE=
(yl―

'1)

●00 ●● ● ●● ●
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(3)
n
i=1

R2=1加_7   (4)
|

Vё l′ thuy6t,mOt mang nc― ron vOi 2 10p an c6
th6 bi6u di6n dυoc t`tca cac h〕 nh dano khac nhau
th(,。 you cぅ u. cang nhiさ u 16,p an dug′ trinh huan
luyon mang cang lau va ph〔 Pc tap.[)。  vay, trong
ngh10n cliu nay,mOtrnang iИ LP 2 10p an sё  dυ o'c.
lap tnnh va huan iuvOn trOn bO d● lieu huan luvOn

(80%0シ liOu).K6t quう huan luyOn sё duoc ki6m
tra lai bら ng tap di liOu ki6m tra va danh gib 16ng

th6 tron tOan bo dシ liou.cic k6t quぅ nghiOn cψu
duαc th6 hiOn trong phan 4 cia bai bう o nay.

4.K6t qua nghiOn crpu va thう o luan

Tron Bang l cho th`y dO, liOu s6, dung ba。

96m 10 thOng s6, trong d6 9 thOng s6 dう u tiOn
dυ。'CSむ dung 10「l dO liOu dら uvうo va thOng s6
S6ng va dap kh6ng khi(A()p)la thOng s6 daulra.

Nhυ Vay,cau tr`、 c mang MLP 2!Op dυ  bう o s6ng
Va dap khOng khi Cho m6 than[)ё ()Nai sO bao
gC)rl1 9 thOng sO dau vう o,21op an va↑ thOng s0
dau ra dυ oc goila mO hinh ANN 9-x― y-1.Trong
d6: x, y lan lυo't la sO n。,_rOn trOng cac 16p an

thi nhat Va thi hal.H.3 minh hoa c6u tr`c mang
MLP v∂i216p an dυ bao s6ng va dap khOng khi
cho m6than Dёo Nal.

ヽ
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Dむ liOu R2

Huan luyon 2,563 0,954 1,967

Ki6m tra 2,634 0,951 2,040

vOitap di'liOu huan luyen,R291ぅ nltυ O,954 xuOng
cOn O,951 cho th6y rnic dO ph〕 hop cOa bO dむ liOu

ki6m tra vOi m6 hinh ANN 9-5-3-l cJng rat cao.
Diさ u nay cho th6y rnCPc dO chinh xac va kha nang
pho hop cこ a cac d予 lieu rndi(chυa nhin thう y bao
giCソ )khi ti6n hanh du'bう o s6ng va dap khOng khi
cho「16 than Dёo Nai bら no m6 hlnh ANN 9-5-3-l la
rat cao.H.5 th6 hiOn iT16i lion he Oiむ a k6t Oua dd
thuc tO va kOt qua du bao bう ng mO hinh ANN 9-5=|

3‐ l trOn tap di'liOu huan luyen va tap dO lieu kienll

tra tnong qua К―.               .      ・

■

Ngoai ra, RMSE va lMAE cOng rat gan nhau,
diOu nay cho thay mO hlnh ANN 9-5-3-l sO'dung
rat 6n dinh. BOn canh d6, hO sO x6c dinh R`tren
tap dむ liOu ki6m tra cOng gan nhu tuong duong
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Air-blast overpressure is one the harmful
effects of blasting operations in open pit mine.
It can cause vibration in buildings, houses, broken
the glass door system and structural damage,
affecting the human, etc. Therefore, controlling
and predicting the air-blast overpressure in
open pit mine is a necessary technique to
reduce the affecting of air-blast overpressure to
the env,ronment surrounding. This paper aims
to assess the usability of Artificial Neural
Network (ANN) for predicting air-blast overpressure
in open pit mine of Vietnam. Ddo Nai open pit
coal mine was considered as a case study and
Multilayer Perceptron neural netrr,rork with 3
hidden layers was used to predict air-blast
overpressure in this study. The results indicate
that ANN is a modern technique for predicting
air-blast overpressure in open pit mine of
Vietnam and ANN 9-5-3-1 model is the optimal
model with RMSE=2.634, R2=0,951, and
MAE=2.040. These results are useful for
blasters and management of the mine to'
control and reduce the affecting of . air-blast
overpressure in blasting operations and based
on that to propose a neural network model for
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