KHOA HOC VA CONG NGHE MO

NGHIEN CUU DANH GIA SUDUNG MANG NO-RON NHAN TAO
TRONG DU Bﬂo SONG VA DHP KHONG KHi
SINH RA DO NO MiN TREN MO LO THIEN

1. Dt van dé

Khai thac 10 thién (KTLT) la mét dang hoat
dong cong nghe nham thu hoi cac khoang san
co ich (KSCI) & thé rén tiy long dat (bao gbm ca
dugi va trén mat dat) nham s dung vao cac
muc dich kinh té khac nhau cla con nguei [17].
D& thu hdi KSCI bang phuong phap 16 thién, can
phal boc di mét lwong Ién dat da phu va dat da
gbc bao quanh than quang va nd min van la
phwong phap pho bién cho hiéu qua cao, nhéat
[9]. Tuy nhién, chi 20+30 % nang lwong nd min
dwoc sir dung dé pha v& dat da, phan con lai la
cac tac dung khdng mong muén nhw séng chin
déng, séng va dap khong khi, dat da bay,... [15].
Trong dé, song va dap khc‘)ng khi la mét trong
nhirng tdc ddng gay anh huwdng I&n téi moi
trwdng xung quanh nhw lam rung dong nha clra
va cac cong trinh, pha v& hé théng ctra kinh va
két cAu cac cong trinh xay dwng, gay anh hwéng
trwec tiép t&i strc khoe cua con nguou . [3], [4],
[6], [11], [14], [16]. Do vay, viéc kiém soat va dw

bao truéc soéng va dap khéng khi sinh ra do nd

min la céng cu thiét yéu dé& dam bao an toan,
nang cao hiéu qud san xuit cho mé va than
thién v&i méi tredng [2], [10].

Dé dy bao séng va dap khéng khi, nhidu nha
nghlen clru dé thye hién va dwa ra phwong trinh
tong quat dw bao song va dap khong khi [8]:

AOP=2[D/(Qpa)* | (1)

Trong dé: AOp - Soéng va dap khéng khi, dB; D -
Khodng cach tir bé mét bai nd téi vi tri dat thiét bi
do song va dap khéng khl Qmax - Khbi lwong thuoc
nd t6i da cho mdi dot nd, Kg; a va b - Cac héng sb
cu thé.

Cac hang s6 cu thé a, b cé thé thu duoc bang
cach vé biéu db gitra AOp va ti lé khoang céach
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theo ti 1& log-log. Db thi nay sé cho médi quan hé
tuyén tinh git!a hai tham sb nay Trong mot
phwong trinh tuyen tinh, log ddi cla hang sé cho
gia tri hang so “a” va do dbc cla duong thang sé
bang hang sb “b”. Cac gia tri cia cac hang sb cu
thé nay phu.thudc rat nhidu vao didu kién dia chat
clia mo, do vay khéng thé s dung cho cac mé
khac dé du béo séng va dap khong khi [8].

Trong nhCﬁng nam gan day, voi sy phat trién
vot bac cla khoa hoc ky thuat va coéng nghé
thong tin, .tri théng minh nhan tao (Artificial

Intelllgence - Al) da va dang dwoc u=ng dung rét .

nhleu trong moi linh v véi hiéu qua rat cao. Mot

s6 nha khoa hoc trén thé gici cling da slr dung Al

dé dy bao séng va dap khong khi trén md 16 thién
véi mire d9 tin cay va doé chinh xac rat cao [1], [5],
[71, [8]. [18].

Trong pham vi cla bai bao nay, nhém tac gia

thwe hién danh gia kha nang ¢ng dung mang no-
ron nhén tao cua Al trong dw bao séng va dap
khong khi trén maé 16 thién Viét Nam. Mé than Déo
Nai (Quang Ninh) dugc Iwa chon la khu virc nghién
cuu dién hinh véi sé liéu dwoc thu thap tr 146 vu
nd tai mé. P& danh gia kha nang st dung mang
no-ron nhan tao (Artificial Neural Network - ANN),
mot mang no-ron truyén thédng nhiéu I6p
(Multilayers Perceptron - NILP) sé dwoc st dung
trong nghién ctru nay dé dy bao séng va. dap
khéng khi cho mé than E)eo Nai.

2. 86 liéu sl dung

Sé lieu st dung cho bai bao bao gém cac thong
s6 nhw séng va dap khdng khi, duwgc daotrwng b&i
ap lwc phat ra trong khong khi tlr cac vu nd (AOp)
va dugc do bang thiét bj Blastmate 1l cia Canada
do Instatel san xuat. Cac théng sb khac cla hd
chiéu nd min duoc thu thap tr 146 vy nd tai mé
than Beéo Nai. H.1 minh hoa di liéu song va dap
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khéng khi do duoc tir 146 vu nd tai md than Péo

Nai trong nhiéu nam.
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H.1. Di¥ liéu song va dap khéng khi thu thap duwoc tor 146 vu nd tai mé than Peéo Nai

~ Ngoai ra, cac di lidu can thiét khac phuc vu
cho nghién ctru nay bao gdm: Chiéu day lop dat
pht, B, khoang cach gitra cac hang 16 khoan (a),
chi tidu thuéc nd (q), sb hang I8 khoan nd ddng
thei (N), khodng cach dat thiét bi (R), tdng khoi

Bang 1. Tom tat di¥ liéu st dung cho nghién clru

lweng thube nd trong mét 1an nd (Q), chidu cao
tdng (H), chiéu dai c6t bua (L,) va doé 4m khong
khi (W) dwgc thu thap tir 146 vu nd cla md. D
liéu sir dung cho nghién ctru nay duoc tom tat
trong Bang 1. '

b Q. H B a
Min.: 1376.45 Min.:13 Min.:7.5 Min.:7.4
1st Qu.:10028.21 1st Qu.:13.5 1st Qu..7.8 1st Qu.:7.7
Median :13454.15 Median :14 Median :8.2 Median :7.8
Mean :13183.35 Mean :14.37 Mean :8.06 Mean :7.814
3rd Qu.:16317.53 3rd Qu.:15 3rd Qu.i8.3 3rd Qu.:8
Max. :24171.33 Max. :16 Max. :8.5 Max. :8.2
" Lb q W R
Min.:6.2 Min.:0.35 Min.:76 Min.:180
1st Qu..6.6 1st Qu.:0.39 1st Qu.:81.25 1st Qu.:338
Median :6.9 Median :0.42 Median :85 Median :495
Mean :6.88 Mean :0.418 Mean :85.16 Mean :469.03
3rd Qu.:7.2 3rd Qu.:0.45 3rd Qu.:89 3rd Qu.:622
Max. :7.5 Max. :0.48 Max. :94 Max. ;726

3. Phwong phap nghién clru
" Phuwong phap nghién ciru sir dung trong bai
béo la st dung ANN - mét phan cua Al dé dy
bao séng va dap khéng khi sinh ra do nd min
trén mo than Péo Nai. D& thuc hién phuong
phap nay, di liéu thu thap dwoc chia thanh hai
phan bao gém: 80 % di¥ liéu dwoc s dung lam
dir liéu huan luyén va 20 % dir liéu duwoc s
dung lam di liéu kiém tra d& danh gia hiéu suét
ctia md hinh dy bao.

Mang no-ron nhan tao la mét loai mang no-ron
dugc thiét ké dwa trén cAu tao clia bd ndo con

ngudi, c6 khd ndng két ndi cac no-ron dé giai
quyét moi van dé tlr cac tin hiéu dau vao nho sy
hé tro cia may tinh dién tdr [13]. M6 hinh mang no-
ron dwoc sir dung réng rai nhat 1a mé hinh mang
no-ron truyén thang nhiéu 1&p MLP. Trong nghién
ctru nay, md hinh MLP dwgc str dung nhwy mét mé
hinh ANN co ban nhdm danh gia kha ndng (rng
dung cua ANN trong dy bao song va dap khong
khi. Mdt mang MLP téng quat I& mang c6 n I&p voi
cAu truc bao gém: 1 16p dau vao, n 1&p an (voi n=2)
va 1 16p dau ra. C4u tric cia mot mang MLP téng
quat dwgrc minh hoa trong H.2.

CONG NGHIEP MO. S0 1 - 2018 ﬂ
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H.2. C4u tric chung ctia mang no-ron truyén thdng nhiéu I6p MLP

M& hinh mang MLP hoat déng theo phuwong
thirc: tai 1&p dau vao, cac no-ron sé nhan cac tin
hiéu dau vao vei cac trong sé. Sau d6 ching dwoc
Xt Iy va glri t&i cdc no-ron thudc I6p &n thir nhat
thdng qua ham truyén. Tai day cac no-ron sé tiép
nhan két qua tir I&p tham sb dau vao va xt Iy, tinh
toan cac trong s roi gl dén 16p an thi 2 théng
qua ham truyén. Qua trinh ct tiép tuc nhw vay cho
dén khi cac két qua dwgc truyén toi 16p ra va cho
két qua dau ra cudi cung [19].

Cac két qua diu ra clia mé hinh mang no-ron
phu thudc rat nhiéu vao qué trinh hoc clia mang,
hay con goi la qué trinh huan luyén. Qua trinh hoc
clia mang no-ron phan tao bao gdém hai kiéu hoc Ia
hoc cé giam sat va hoc khéng giam sat [12]. Cac
di¥ liéu dau vao khi du bao séng va dap khéng khi
la cac di¥ liéu dang s6, siv dung thuat toan hoi quy
nén hau hét déu st dung phuong phap hoc c6
giam sat dya trén cac dir liéu dau vao va yéu cau
clia dAu ra.

Dé danh gia hiéu qua cla qua trinh huén luyén,
mot sd tiéu chuadn danh gia dwgc sir dung bao
gbm: sai s6 tuyét dbi trung binh (MAE), sai sb binh
phwong trung binh quan phuwong (RMSE) va hé sé
xac dinh (R).

MAE biéu thj bién dd trung binh cla sai s mé
hinh nhwng khéng ndi 1én xu hwdng léch cla gia tri
dy bdo va quan trac. Khi MAE=0, gia tri cia mo
hinh hoan toan trung khép véi gia tri thuwe t&, mo
hinh dwoc xem 1a “ly twdng”. Gid tri MAE ndm
trong khoang (0, +=).

Sai s6 binh phwong trung binh 13 mét trong
nhirng dai lwgng co ban va thwdng duoc sir dung
phd bién cho viéc danh gia két qua ciia mé hinh dy
bao s6 tri. Nguoi ta thuwéng hay st dung dai lvong
sai sO binh phwong trung binh quan phuong
(RMSE) biéu thi d 16n trung binh clia sai sé. Dac
biét RMSE rat nhay vé&i nhivng gia tri sai sb 16n. Do
do néu RMSE cang gan MAE sai sé mé hinh cang
én dinh va co thé thwe hién viéc hiéu chinh san
phdm mé hinh. Gibng nhw MAE, RMSE khéng chi

m CONG NGHIEP MO. S0 1 - 2018

ra dd léch gilra gia tri dw bao va gia trj thyc té. Gia
tri cia RMSE nam trong khodng (0, +).

R? 1a hé sb xac dinh thé hién mirc dd phl hop
clia di¥ liéu voi thuat toan. R® ndm trong khoang
(0,1) va ly. twéng nhat khi R*=1 va bang 0 13 t&
nhét.

) }
MAE=1Z\YJ -y . 2)
nJ;=1

3)

@

V& ly thuyét, moét mang no-ron-véi 2 1&p an 6
thé biéu dién dwoc tat ca cac hinh dang khac nhau
theo yéu cau. Cang nhiéu I&p an qua trinh huén
luyén mang cang lau va phirc tap. Do vay, trong

nghién ctru nay, mot mang MLP 2 I6p an sé duoc

lap trinh va huan luyén trén bd di liéu huan luyén
(80 % dir liéu). K&t qua huan luyén sé duoc kiém
tra lai bang tap di¥ liéu kiém tra va danh gia tbng
thé trén toan bd dir liéu. Céc két qua nghién ciru
duoc thé hién trong phan 4 clia bai bao nay.

4. Két qua nghién ciru va thao luan

Trén Bang 1 cho thay dir liéu st dung bao
gom 10 théng b, trong d6 9 théng sb dau tién
dwoc st dung lam di¥ liéu dau vao va thong sé
séng va dap khéng khi (AOp) 1a théng sb dau ra.
Nhuw vay, céu tric mang MLP 2 16p dy bao.sdng
va dap khodng khi cho mé than DPéo Nai sé bao
gdm 9 théng sb dau vao, 2 I6p an va 1 théng sbé
dau ra dwoc goi l&a mé hinh ANN 9-x-y-1. Trong
dé: x, y 1an lwot 1a sb no-ron trong cac 16p 4n
thtr nhéat va the hai. H.3 minh hoa cau tric mang
MLP v&i 2 16p &n du béo séng va dap khdng khi
cho mé than Béo Nai.
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H.3. Cau tric mang no-ron MLP 2 6p du bao séng va dép khong khi cho mé than Béo Nai

Trong cac |&6p &n,-cac no-ron tién hanh nhan dir
liéu dau vao va x ly, tinh toan céc trong sb va
chuyén sang céac no-ron cla Iép tiép theo cho dén
khi dat dwoc két qua dau ra theo y mudn. Tuy
nhién, rat khd dé xac dinh sb no-ron trong mdi I&p
an. it no-ron qua s& khdng phan anh hét thudc tinh
clia di¥ liéu dau vao hodc thiéu &n khép (underfitting).
S dung qua nhiéu no-ron trong Iop &n sé& lam
tang thoi gian huén luyén mang va co thé dan tdi

0.

&
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o
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tinh trang thira &n khép (overfitting). Céch tét nhét
dé xac dinh s no-ron trong 16p &n 13 “thtr va 161"
Qua trinh thlr nghiém vé&i sé lweng no-ron trong
cac 16p &n khéc nhau cho thdy sé no-ron tdi wu
trong céc I&p thir nhat va ther 2 1an lwot [a 5 va 3
no-ron. H.4 minh hoa md hinh ANN 9-5-3-1 sir
dung dé dw bao séng va dap khéng khi cho mé
than Déo Nai.va céac gid trj clia céc trong sb dwoc
tinh toan sau khi di qua cac no-ron.

H.4. M6 hinh ANN 9-5-3-1 dwr bao song va dép khéng khi cho mo than Beo Nai

: Qua trinh huan luyén véi mé hinh ANN 9-5-3-1
cho két qua tét nhat véi MAE=1,967, RMSE=2,563
va R?=0,954. So v&i cac nghién clru tredc do trén
thé gi&i [1], [5], [7), [8], [18] cho thdy md hinh ANN
9-5-3-1 trong nghién ctu nay cho két qua huan
luyén rat tot voi do chinh xac rat cao. Tuy nhién, dé
danh gia hiéu suat ctia mé hinh ANN 9-5-3-1 dw
bao song va dap khéng khi cho mé than Béo Nai,

bd di liéu kiém tra sé dwoc st dung nhw la di¥ liéu
chua tirng thay trén mé hinh ANN 9-5-3-1. Cac két
qua dy bao dwgc danh %ié théng qua cac tiéu
chudn MAE, RMSE va R*® duwoc thé hién trong
Bang 3. Cac két qua trong Bang 3 cho thay sai sb
trén tap dir liéu kiém tra I&n hon khéng dang ké so
véi sai sb trén tap div liéu huan luyén véi RMSE
tang tir 2,563 1én 2,634.

CONG NGHIEP M. S0 1- 2018 [l
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Bang 3. Hiéu suét ctia mé hinh ANN 9-5-3-1 dw
bao séng va dap khong khi tai mé than Deo Nai

D liéu RMSE R? MAE
Huén luyén 2,563 0,954 1,967
Kiém tra 2,634 0,951 2,040

Ngoai ra, RMSE va MAE ciing rat gan nhau,
didu nay cho thdy mé hinh ANN 9-5-3-1 st dung
rat &n dinh. Bén canh do, hé sé xac dinh R? trén
tap dtr liéu kiém tra cling gan nhu twong dwong

vGi tap di liéu huan luyén, R? giam tir 0,954 xudng
con 0,951 cho thay mirc do phu hop cla bo dir liéu
kiém tra véi mé hinh ANN 9-5-3-1 ciing rét cao.
Diéu nay cho thdy mrc d6 chinh xac va kha nang
phl hop cla céac div liéu méi (chwa nhin thay bao
gi®) khi tién hanh dw bao soéng va dap khéng khi
cho mé than Bé&o Nai bang mé hinh ANN 9-5-3-1 |3

rét cao. H.5 thé hién méi lién hé gitra két qua do
thwe té va két qua dw t;a'o bang md hinh ANN 9-5-
3-1 trén tap dir liéu huan luyén va tap dir liéu kiém .

tra théng qua R?.

243

o
= = :
* A Dir liéu hyan luyén
* Dir lidu kiem tra
o
o o
o -—
0
o]
.
© g |
8— -
<<
T
= O
~© e
'(5 —
o
o i

110

I EE 0 ol
120 130 140

Gié tri AOp thyc té

H.5. Méi quan hé gitra két qué do thure té va két qué dw béo bdng mé hinh ANN 9-5-3-1

140
]

A Két qud do béng Blastmate 1| oty
+ Két qua dv bao bang ANN 9-5-3-1 PGl .

130
]

110
|

Séng va dap khéng khi, dB
120
|

100
|

I
R 20 40

I I I I
60 80 100 120

D liéu huén luyén

H.6. D6 thj so sénh mirc d6 chinh xac gitia két qua do thurc té va két qua duw bao
. bang mé hinh ANN 9-8-3-1 trén tap di¥ liéu huan luyén

2N cone neiep mo. so1- 201



KHOA HOC VA CONG NGHE MO m
. : U

S _| |4 Kétquado bang Blastmate IlI e * % s

- + Két qua dw bao bang ANN 9-5-3-1 + o AL
0 * 2
© * A ®
= o > A A x
= o A
o — :
o
c ‘ A
© * &
= g g + 22 ia :
«% * * 4
-g - e, A Ay a
> — ] A *
(=] = A
.S ¥
)

o

‘_O_ pa

A
| I I [ | I
0 5 10 15 20 25

" Dir lidu kiém tra

‘H.7. B4 thi so sénh mirc do chinh xac gitra két qua do thuc té va két qua dw bao
béng mé hinh ANN 9-5-3-1 trén tap dir !feu kiém tra

P& kiém tra mirc ddé chinh xac cia md hinh
"ANN 9-5-3-1 dw bao séng va dap khong khi cho
m6 than Béo Nai, nhém tac gia tién hanh dy bao
« thir nghlem trén tap dir fiéu huan Iuyen va tap div
liéu kiém tra dé danh gia hiéu suét cta'mé hinh.

H.6 va H.7 1a cac db thj so sanh mdc do chinh
xac gitta két qua do thwc t& (bing thiét bi
Blastmate I1ll) va két qua dw bao béng md hinh
ANN 9-5-3-1 trén cac tap d@ liéu huén luyén va tap
di¥ liéu kiém tra. Cac diém hinh tam giac mau dé
thé hién cac gia tr do thuc té bang thiét bj
Blastmate Ill, cac hinh binh hanh mau xanh thé
‘hién cac két qua dy bao bing mo hinh ANN 9-5-3-
1 trén cac tap di liu. Cac két qua trén H.6 va H.7
cho thdy mé hinh ANN 9-5-3-1 dy bao séng va dap
khéng khi cho md than Béo Nai cé dd chinh xac
kha cao. Ngoai ra, vé&i muc dich clia bai bao nham
danh gia kha nang (rng dung cta hé théng mang
no-ron nhan trong trong dw bao séng va dap khong
khi sinh ra do nd min cho mo 16 thién Viét Nam thi
cac két qua trén Bang 3 va H.5, H.6 va H.7 1a

nhitng két"qua hoan toan thuyét phuc cho thay
“mang no-ron nhan tao 1& mét phwong phap hién
dai va hoan toan cé thé ap dung dé& dy bao sdéng
va dap khong khi cho mé 16 thién & Viét Nam.

5. Két luan

Mang no-ron nhan tao la mét phwong phap hién
dai cd kha nang (rng dung rat tot dé duw bao séng
va dap khong khi sinh ra-do né min trén cac mé 16
thién clia Viét Nam. Cac két qua duw bao bang hé
théng mang no-ron nhan tao cho mtrc d6 chinh xac

kha cao va mé hinh ANN 9-5-3-1 la m& hinh mang
no-ron nhan tao phu hgp nhat dé dw bao séng va
dap khéng khi cho mé than Béo Nai. Nghién clru
nay la tai liéu tham khéo hiru ich cho-¢ac mé nham
klem soat tot hon séng va dap khoéng khi sinh ra do
né min, gidm chi phl va théi glan do dac cling nhw
nang cao hiéu qua cdng tac nd min cho ma.

M4t khac, nghién clru nay ciing la co s& dé xay
dwng cac mé hinh dw bao séng chan ddng nd min
va song va dap khong khi cho cac mé khac bang
hé thdng mang no-ron nhan tao véi mic do chinh
xac cao bang phuwong phap “hoc sau” (Deep
Learning).00

TAI LIEU THAM KHAO

1. Amir Amin Shokravi va cac cong su.
(2017), "The potential application of particle swarm
optimization algorithm for forecasting the air-
overpressure  induced by mine blasting",
Engineering with Computers, tr. 1-9.

2. R Dindarloo Saeid (2015), "Prediction of
blast-induced ground vibrations via genetic
programming", International Journal. 6, tr. 021.

3. Farhad Faramarzi, Mohammad  Ali
Ebrahimi Farsangi va Hamid Mansouri (2014),
"Simultaneous investigation of blast induced
ground vibration and airblast effects on safety level
of structures and human in surface blasting”,
International Journal of Mining Science and
Technology. 24(5), tr. 663-669.

4. Emad F Gad va cac cong sw. (2005),
"Effects of mine blasting on residential structures”,

CONG NGHIEP MO. 501 - 2018 [l




KHOA HOC VA CONG NGHE MO

Journal of performance of constructed facilities.
19(3), tr. 222-228,

5. M Hajihassani va cac cong sw. (2014),
"Prediction of airblast-overpressure induced by
blasting using a hybrid artificial neural network and
particle swarm optimization". Applied Acoustics. 80,
tr. 57-67.

6. Ali Kahriman (2001). "Prediction of particle
velocity caused by blasting for an infrastructure
excavation covering granite bedrock". Mineral
Resources Engineering. 10(02), tr. 205-218.

‘ 7. Manoj Khandelwal va PK Kankar (2011).

"Prediction of blast-induced air overpressure using
support vector machine". Arabian Journal of
Geosciences. 4(3-4), tr. 427-433.

8. Manoj Khandelwal va TN Singh (2005),
"Prediction of blast induced air overpressure in
opencast mine". Noise & Vibration Worldwide.
36(2), tr. 7-16.

9. Manoj Khandelwal va TN Singh (2006),
"Prediction of blast induced ground vibrations and
frequency in opencast mine: a neural network
approach"”, Journal of sound and vibration. 289(4)
tr. 711-725. _

10. Manoj Khandelwal va TN Singh (2007),
"Evaluation of blast-induced ground vibration
predictors”. Soil ,Dynamics and Earthquake
Engineering. 27(2), tr. 116-125.

11. R Nateghi, M Kiany va O Ghollpourl (2009),
"Control negative effects of blasting waves on
concrete of the structures by analyzing of
parameters of ground vibration”, Tunnelling and
Underground Space Technology. 24(6), tr. 608-
616.

12. Luis G Perez va cac cing sw. (1994),
"Training an artificial neural network to discriminate
between magnetizing inrush and internal faults",
IEEE Transactions on Power Delivery. 9(1), tr. 434-
441.

13. Robert J Schalkoff (1997), Artificial neural
networks, Vol. 1, McGraw-Hill New York.

14. PK Singh va cac cong .sw. (1997),
"Response of surface structures to rock blasting”,
Mineral Resources Engineering. 6(04), tr. 185-194.

15. TN Singh (1995), A study of blast induced
ground vibration at Dharapani magnesite mine,
Pithoragarh, Himalaya, UP India, Int. Conf.
Sustainable Reconstruction of Highland and
Headwater Region, New Delh| (IBH & Oxford Pub.),
tr. 183-188.

16. J Torafio va cac cdng sw. (2006), "Analysis
of the environmental effects of ground vibrations
produced by blasting in quarries", International
Journal of Mining, Reclamation and Environment.

m CONG NGHIEP MO. S0 1 - 2018

| model
| MAE=2.040. These ;
- blasters and management of the mine to |

20(4), tr. 249-266.
17. H6 ST Giao, Bui Xuan Nam, Nguyen Anh
Tuén (2009). "Khai thac khoang san rin béing

phwong phap 16 thién", Nha xuat ban Khoa hoc va-.

Ky thuat.
18. Weifang Xiao va cac cdng sw. (2017),

"Numerical prediction of blast wall effectiveness for:

structural protection against air blast". Procedia’
Engineering. 199, tr. 2519-2524. - :
19. Azzedine Zerguine, Ahmer Shafi va'.

Maamar Bettayeb (2001), "Multilayer perceptron-

based DFE with lattice structure". IEEE

transactions on neural networks. 12(3), tr. 532-545. _

Ngay nhéan bai: 15/06/2017

Ngay gwri phan bién: 78/9/2017

Ngay nhan phan bién: 25/11/2017
Ngay chip nhan diang bai: 05/01/2018

Twr khoa: no-ron nhén tao, séng va dap khéng -
khi, né min trén ma 19 thién

SUMMARY

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 environment surrounding. This paper aims | g
| to assess the usability of Artificial Neural |
. Network (ANN) for predicting air-blast overpressure
. in open pit mine of Vietnam. Béo Nai open pit

. coal mine was considered as a case study and £
| Multilayer Perceptron neural network 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 |

with RMSE=2.634, R’=0,951, and .

results are useful for

- control and reduce the affecting of . air-blast §
overpressure in blasting operations and based |
on that to propose a neural network model for |

redictin alr—b!ast overpressure in actual

& i



