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, ' - 7 ca KHI VA ca Dl~N MO 

U'NG DUNG MANG NO RON NHAN Tl)O . . , 
,, A 11.' A? r . A A? 

GIAI THUAT LAN TRUYEN NGIJUc :DE DIIBAO SI/BIEN DOI 
• • • ? 

TiNH CHAT ca LY DA PHUC vu CONG TAC KHOAN NO MiN - -

Tinh chat ca ly cua dat da d6ng vai tro quan 
tr9ng khi thl,l'c hi(;!n cac v1,1 n6 min, anh hlJ'6'ng trl,l'c 
tiep t&i hi(;!U qua nf>. M9i thong so tinh toan, ll,l'a 
ch9n de thiet ke cac Vl,I n6 deu phai quan tam t&i 
cac thong so d6, baa g6m ca khoang tho·i gian vi 
sai. V&i tinh chat d~c thu cung Sl,I' bien a6, bat quy 
tac cua m6i trlJ'ang dat da, cac thong s6 cua mot 
Vl,I n6 min lu6n an chLPa cac h(;! so kinh nghi$m v_,a 
thl,l'c nghi(;!m. 0 Vi(;!t Nam, c6ng thLPc (1) la mot 
trong nhCrng c6ng thLPC thl,l'C nghi(;!m dlJ'9'C SU' d1,1ng 
de xac djnh khoang thai gian vi sai phu hqp cha 
cac Vl,I n6 min tren mo IQ thien [1]. 

t - an.C.p ----------"'---'--, ms. 
(30 + 35).crn.g (1) 

Trang d6: crn - 0¢ ben nen cua dat da, kG/cm2; c- Toe 
d<;> Ian truyen cua song d9c; m/s; p - Khoi IU'qng rieng 
cua dflt da, g/cm3

; an - Khoang each giCra cac IU'qng 
n6, m; g=9,8 m/s2 

- Gia toe tr9ng truang. 
Trang c6ng thLPc (1 ), de thay ding crn, p chinh la 

hai thong so ca ly cua dat da; con toe d(> Ian truyen 
s6ng d9c c l~i chju anh hU'6'ng trl,l'c tiep khong chi 
tu cac thong so ca ly ma con ca tinh chat, hien 
tr~ng cua dat da khu Vl,l'C n6. Neu t6ng hqp cac 
thong so O'n, p, c va M so kinh nghiem (30+35) 
thanh m(>t h(;! so K g9i la M so ke den Sl,I' anh 
hlJ'6'ng cua m6i truang dat da thi c6ng thLPc (1) luc 
nay c6 d~ng: 

t -K an - .-.,ms 
g (2) 

Trang d6: 

K= c.p (3) 
(30+35).crn 

Cac yeu to ve cau true, nLPt ne, d<;> tai xop, 
hU'&ng mit ne cua dat da ... , cac yeu to ve m6i 
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tru6'ng nhlJ' d(> am, nhi(;!t quyet djnh v~n toe Ian 
truyen cua s6ng chan d(>ng [5]. Do d6, Sl,I' thay df>i 
cua van toe Ian truyen s6ng chan d(>ng se ham 
chLPa ~l,I' thay df>i cua m6i trlJ'ang dat da, trang d6 
c6 cac tham so crn va p. Mai qu·an h(;! giO,a c, crn va 
p la phi tuyen va phl,J thu9c vao hi(;!n tr,;1ng dflt da 
moi khu Vl,J'C, nhU'ng n6i chung c ty I(;! thu~n v&i crn 
va p [5]. TLPc la: 

1 c=k.f(cr",p).=> f(crn,p)=c.-=c.k'. (4) 
k 

Thay the bieu thLPc (4) vao bieu thLPc (3); Ket hqp 
hai h~ so K va k' thanh Km1 va g9i-chung la h~ so l<e 
den, Sl,J' anh hlJ'6'ng cua m6i truarig; Tu oo SO'' bieu 
thLPc (4), coi crn va p=const=crn0 va Po lad<;> ben nen ya 
khoi IU'qng rieng cua dat da khu VU'C n6 mln tai thai 
diem khao sat dja v~t ly. Ta c:6 Km1=f(c), Cl,I the: . 

K = (K +K ) = ( c.Al . c.Al J (5) mt min • max 35 · 
30 

. 
.crno .O'no 

Trang qua trlnh khao sat, tham do nglJ'ai 'ta 
da xac djnh cac tham so crno, Po va c de c:6 dlJ'Q'C 
nhCrng tinh toan gia tri Kmt phu hqp nhat. a-Vi~t 
Nam vi~c nay kh6ng dlPqc thl,l'c hi(;!n thLPCYng 
xuyen do anh hlJ'6'ng t&i tien d<;> va san IU'qng 
khai thac. 

Trang khi d6, cac Vl,J n6 min va h~u qua chan 
d<;>ng cua n6 lam thay df>i cac thong so nay theo 
th6'i gian. M~t d(> n6 cang day,-khoi IU'Q'ng thuoc t~i 
m(>t th6'i ·diem n6 ca~g l&n thi toe d9 thay d6i cang 
nhanh, IU'Q'ng thay doi cang nhieu. De dam baa va 
nang cao hieu qua cac v1,1 n6 tiep theo, cari_'-thiet 
phai c6 Sl,I' dieu chfnh he so Kmt cung nhlJ' th&i gian 
vi sai t cho phu hQ'p. 

V6'i ly thuyet ve m~ng na ran ,nhan tao nh6m 
nghien CLl'U de xuat y tlJ'6'ng dl,I' baa Sl;J' bi6n df>i cac 
thong so CO' ly va hien tr~ng dia ot.iat cua mo 16 
thien lien t1,1c theo th6'i gian. o'a, -s6' dCr li~u ch~ 
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rnang la m&i quan h(l giCra he s6 c va· K TU'' , , • mt• 
nhO>~g v1,1 no ~in da dll'Q'C thl,l'c hi(ln, v{m t6c Ian 
truyen_ trung _bmh (Ctb~ cua song chan dc;>ng dU'Q'C 
xac d1nh, <:_01 c=eib xac dinh dll'Q'c Km1 theo cong 
thU'C J5):~XaY,?l,l'~g mc;1ng nO' ran nh{m dc;1ng dll'Q'C 
xu the bIen do1 cua Kmt theo C tu cac vu n6 da thll'C 
hi~n se cha phep dl,I' baa Km1, thoi gian ·vi sai hO'p. ly 
cho cac v1,1 n6 til!p theo. · 

Tll' nhCrng phan tfch va y tll'cmg d6, nh6m nghien 
ci:ru da til!n hanh ghi chep dCr li(lu va xay d1,mg 
rnc;ing nO' ran nhan tc;10 thU' nghi(lm ap d1,1ng cha mo 
Nui Seo, Quang Ninh. E>e k€!t qua dl,I' baa chfnh 
xac hO'n nhCrng dCr ki(ln dau vao dll'Q'C bb xung 
them cha mc;1ng nO' ran g6m: Khoang each diem n6 
d~n diem do; v~n t6c dao dong max cua hat dat da 
do song chan dc)ng va thoi gian vi sai cua mang n6 
da SU' d1,1ng . E)e dCr li(lu ghi chep c6 y nghTa cha 
vi~c dl,I' baa, mc)t s6 dieu ki(ln trang qua trinh ghi 
chep can dam baa khong d6i g6m: HLl'6'ng do, vi 
tr[, phll'O'ng phap d~t may do so v6'i diem n6; qui 
trinh, phll'O'ng phap do; thilit bi do va th$m chf la ca 
ngll'O'i thl,l'C hi(ln. 

2. Meling na ron nhan tcllo 

Mc;1ng nO' ran nhan tc;10 (Artificial nO' ran network) 
(ANN) la t~p hQ'p cua cac mo hinh toan h9c mo ta 
lc;1i hoc;1t dc)ng cua mc;1ng nO' ron cua be;, nao con 
ngll'oi. ANN cOng c6 kha nang h9c hoi, phan tfch 
nhCrng dCr li(lu va dll'a ra nhCrng phan doan, suy 
lu$n nhll' con ngll'oi. ANN chfnh la CO' s& cua ky 
thuat dieu khien trf tu() nhan tc;10 (Al) dang phat 
trie~ manh me nhCrng nam gan day. ANN dll'Q'C tc;10 
thanh tt'.l' cac lien k€!t cua cac tl! baa than kinh gQi la 
na ron, ch(mg b6 trf trang mc)t I6'p cau true de tc;10 
thanh mc)t mc;1ng ILl'6'i c6 kha nang thl)'c hi(ln d6ng 
thoi cac phep tfnh. 

ANN va Al khong phai la nhCrng ky thu$t hoan 
toan m6'i trong ITnh Vl,l'C n6 min. C6 kha nhieu cong 
b6 qu6c tl! ve vi(lc SU' d1,1ng ANN ho~c Al de dl,I' 
baa mot thong s6 nao d6. Tuy nhien, hau h€lt deu 
t~p tru~g vao m(.rc dQ chan d¢ng do n6 !11ini IU: ?6 
hll'6'ng t6'i vi(lc dieu chTnh cac tham so de g1am 
m(.rc do chan dc;,ng d6 [5; 6]. Nghien c(.ru nay khong 
lay m~c chan dc)ng lam d6i tll'Q'ng di)' bao ma SU' 
d1,1ng t6c de;, Ian truyen cha~ d?ng Ian:' c'! s~ 
de dll' bao tfnh toan thO'I gIan VI saI hqp ly, Ill' do 
lam t~ng h{Ef)u qua n6 min. 

3. Giai thu~t Ian truy6n ngll'Q'C 
Bryson va Ho da de xuat SU' d1,mg lu$t hQc Ian 

truyen ngll'Q'C (~ack ~ropag~~ion !ear~ing r~le) (BP) 
cho mc;1ng truyen thang nhIeu IO'P_ ~a~.~am _1969 
[4]. Mot mang nO' ron nhan tc;10 VO'I g1a1 thuc;1t Ian 
truyen · ngll'Q'C (Back propagation nO' ron network) 

(BPNN) thll'ong c6 cau true nhieu l6'p v&i mc)t 16'~ 
vao (input layer); mc)t vai I6'p ~n (hidden layer) va 
mc)t I6'p ra (output layer). E>ay la mc;,t cong_ c1,1 ~I)' 
bao ph6 bil!n va hCru d1,1ng trong khoa hQc d1a chat. 
B6n loai ham truyen thll'ong dung de xay dl)'ng 
BPNN dll'O'C mo ta trong Bang 1. C6 nhieu cong Cl,I 
va phll'O'ng phap (function) khac nhau nhll' phll'O'n~ 
phap Newton va phll'O'ng phap hi(lu chTn~ tr9ng s? 
de huan luy(ln nhCrng ~c;1ng nO' ran ~han_ tc;10 SU' 
dung giai thuat Ian truyen ngll'Q'C. Mot each dO'n 
gi~n nhat, tr9~g ~& va de) ~ai IE[l~h dl:qc c~p nh~t 
thll'ong xuyen de hi(lu chmh tac . dong. cua cac 
funtion. Hai ky thu$t khac nhau thll'O'ng cung dll'?C 
dung de huan luy(ln ANN la,phll'O'ng phap t~ng ~an 
trang s6 va phll'O'ng phap tong hqp nang cap dong 
thb'i, hang loc;1t cho ta,t ca cac n~O' r_?n _t!ong !1°1c;1ng_. 
Phll'ang phap tang dan tron~ s~ de _h1f;!u ~hm~. d~ 
lech dll'O'C thll'c hi(ln sau moi Ian cc;1p nhc;1t g1a tn 
dau vao: Quy· trinh nang cap hang loc;1t dU'Q'C thl)'C 
hi(ln khi toan be;, dCr lieu dll'Q'C ~p nh~t. 

Bang 1. Gae ham uu~n thuong d~ng trong fnf?ng na 
ron nhan (?o sif d1,mg giai thu~t Ian truyen ngLK)C (BPNN) 

Vi trf Nguyen ly ham truyem 
ham 

truven 
a a 

Cac :$,[Jj *[t] I6'p ~n 
a=log10sig(n) a=tansig(n) 
Log-sigmoid Tan-sigmoid 

a a 

L6'p ra n~ $ .. 0 
a=poslin(n) a=purelin(n) 

Positive linear Linear 

Mc;,t each t6ng quat, ham hi(lu suat dll'Q'C coi la 
sai s6 binh phll'O'ng trung binh (E), dll'Q'C tfnh b~ng 
phll'O'ng trinh sau: 

1 '2 E=-L.)Y1 ·Y1) · 
N 1=1 

Trang d6: N - S6 ILl'Q'ng dCr li~u vao-ra. 
L6'p vao: C6 m nO' ran: 

X = [ X1,X2, ... ,X]'Xm r. 
V6'i: j=1, 2, ... , m. 

L&p ra: C6 n nO' ran: 
Y = [Y1>Y2 ,. ... yp .. •,Ynf · 
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ca KHi vA ca 01~N MD 
V&i j=1, 2, ... , m. 

Cac no ran cua nhO,ng l&p an khong quan he 
m(lt each trl,J'c tiep v&i cac dau vao x va dau ra y. 

CJ tr<;1ng thai dau tien: cac dO, lieu mau cua dau 
vao x Ian truyen theo chieu thu~n. tU' l&p vao qua 
cac l&p an t&i l&p ra cua m<;1ng no ran va t<;10 nen 
Un hieu ra y. CJ tr<;1ng thai th(p hai: nhO,ng sai lech 
e=(d-y) dU'Q'c Ian truyen theo hU'&ng ngLI'gc l<;1i tU" 
l&p ra t&i cac l&p an va tr& ve l&p vao cua m<;1ng 
no ran. Qua trinh nay giup hieu chTnh cac gia tri 
tr<;mg s? giO,a cac l&p nhlim dU'a Un hieu ra y ngay 
cang tien gan t&i Un hieu thU'c te d. 

M(lt m<;1ng no ran c6 S l&p, m no ron & l&p vao 
va n no ran & l&p ra c6: 

snet; va SY; la tr9ng so va gia trj dau ra cua no 
ran th(p i cua l&p thLP s; 

SWij la tr9ng so ket noi tU" (s-1>yj t&i Sy;, v&i 
s=1,2,3, . .. ,s. 

Cac bU'&c ap d1,mg giai thu~t Ian truyen ngU'Q'C 
cha m<;1ng no ran c6 S l&p dU'Q'C mo ta c1,1 thl! trong 
hlnh H.1. 

4. Xay dlfng m~ng n0' ron nhan t~o (ANN) va 
k~t qua huAn luy~n 

B(l dO, lieu m<;1ng no ron thlJ' nghiem dU'Q'C ghi 
chep t<;1i hien trLI'cmg mo than Nui Bea, Quang Ninh 
va trang cac h6 SO' thiet ke nhO,ng VI) n6 da thl,J'c 
hien. Khoang gia tri cua b(l dO, lieu dU'Q'C mo ta 
trong Bang 2. Trang d6 he so Kmt dU'Q'C Unh toan 
theo cong thLPc (5) v&i c=S/T1b (m/s). 

M<;1ng no ran dU'Q'C xay dl,J'ng v&i hai tham so 
dau ra la cac gia tri Max, Min cua Kmt va 6 dau vao 
la cac tham so con l<;1i trong Bang 2. Cau true m<;1ng 
xay dl,J'ng dU'Q'C mo ta trong Bang 3. TU" nhQ>ng 
tham so va cau true I1,J'a ch9n, m<;1ng no ran nhan 
t<;10 dU'Q'C xay dl,J'ng nhU' hinh H.2. 

Bang 1. Gae thong s6 cua ANN 

N2 Cac thong so cua ANN Gia tri/Ham truyen 
1 So ILI'Q'ng dau vao 6 
2 So ILI'Q"ng dau ra 2 
3 Cau true m<;1ng Truyen th.1ng 
4 So l&p 3 
5 So ILI'Q"ng no ran l&p vao 65/tansig 
6 So ILI'Q"ng no ran l&p an 60/tansig 
7 So IU'Q"ng no ran l&p ra 2/purelin 
8 Ham huan luyen trainscg 
9 Min Gradient 1.e-9 
10 Goal 1.e-9 
11 Epochs 100000 

Hinh H.3 mo ta cac ket qua hu.fm luyen mi;ing no 
ran da xay dl,J'ng. Hinh H.3.c cha thay ket qua di,!' baa 
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cua mi;infl AN~ thll' n~hieT chT s~i kha~ so _v~i gia t~ 
thU'c nhieu nhat la 1 0 . Neu so sanh d9 saI l~ch nay 
v&i gia t~ thl,J'C te cua mau tU'ang LPng thi sai so l&n 
nhat la 0, 1 %. Ket qua cha thay ANN da di,!' bao 
tLI'ang doi chfnh xac gia t~ Kmt, cua mo Nui Bea, t<;10 
thu~n IQ'i cha thiet ke va thl,J'C hien cac VI) n6 tiep theo. 

Thi~t l(ip bQ dfr li(,u miiu diiu vao-ra: 
[xr•J. ,f'J] v6-i k = I . 2 . 3 .. .. ,p 

Thdt Z~P ca_c tn;,ng thai ban ddu cha m,;,ng: 
Ch,;m hang so hoc: ,, >O; 
Toi.;1 l (ip sai l,t;ch cho phep :_Ecp: 
Thi€ t l(ip cac trong s6 ban dau: E = 0 va k =l ; 

Vong hudn luyin: _ , 
Dua dfr Ii(,u cac mau dau va o thu k vao 16-p 
d fiu vao (s = I) 
sy , = 1y; = x /"J cho tit ca cl.c i. 

, <' l ('" , , _, ') y , = a n e t, = a W 11 y 1 / 

Cho m6i gia trj ; va s cho t6-i khi cac diiu ra 
•y, cua 16-p ra du,;,c xa c djnh. 

E - I ( d '" ' ' new-2~ I - Y;} +£old 
i • I 

'o, = (d ,'' ' - 'y , )a '( ' n e t , ) 
v6i E new v ci E o1d 13 sai l~ch 6 chu k)' m&i vA 

chu ky cu 

.6. s w ij = " so, .s - lY; 
" w 11""'w = ~· l-V u o/d + .6. ... w,., 

•- •o, = a '( ' - 'n e t , )I; ' wj: o j ) 
v6-i s = S, S-1 , ' . . .. 2. 

N 

H. 1. Giai thu~t Ian truy~n ngl..l'Q'c 
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Bang 2. Bang th6ng ke s6 lieu d/J xay d1,mg ANN cho mo than Nui Beo Quang Ninh. ' 
,- Gia tri ( hi dU'Q'C 

.N"2 CO' SO' dO, li~u cua ANN Min Max 
-1 Khoang each tll' diem no den diem do S (m) 458,04 655,68 

2 Thai gian Ian truyen s6nq d9c tll' diem no-diem do; T1b(s) 0,31 0,51 
7 3 Khoanq each giCPa cac lo min a0 (m) 3 

4 Do khang nen crn, dU'Q'C xac dinh b&i do Cll'ng f cua dat da khu Vl,l'C mo 
than Nui Bea [2] , [3], (kq/cm2) 

cr0=(1OO.f)=1003 

5 Kh6i IU'qng rieng cua dat da mo than Nui Bea p; (q/cmj J 2,6 
1,08 3,02 6 Gia tri dao donq dTnh cua cac h<;lt dat dado no min (PPV) [O], (m/s) 

0,067918 0,152633 7 Kmtmin 
8 Kmtmax 

Neural Network----· -- - -- _ _ __ - 1 

H.2. ctw true mc;mg na ron dU'Q'c xay d1,mg 

a) b) 
• ...,.-,,,..,.~__.,.,_ "' &-,(t,'.a; u.. . - o A - a 

l• ti>< •--'-Po-•--._.....,..,~.,.,.....~ .. •-~• 
':"! 

at u1 a 14 • -c) 

SarJll les 

H.3. K/Jt qua hu~n /uy~n me;mg na ron: a - D6 thj 
bi/Ju dien m(fc d{) sai /~ch cua m,;mg ANN so v&i 
m(fc do dat· b - D6 thj bi/Ju dien kha nang mo ta 
dO, Ii~~ cda' m9ng ANN; c - D6 thj mo ta m(fc d{) 
sai khac cua k/Jt qua dl,I' bao cua m9ng ANN so 
v&i k~t qua thl,l'C t/J 

5. K't lu~n 
Ket qua nghien Cll'U cha phep dU'a ra mot s6 

nh~n xet sau day: 

0,079237 0,178072 

Han che cua ket qua dl,l' baa theo phU'O'ng phap 
nay la Km, nam trong . mot ~ho~n~ gia tri (min_+maxt 
Do d6, gia tri thai gIan v1 s~I tmh __ dLI'Q'C cung 
nam trong mot khaang nhat d1nh. V1~c ll,l'a ch9n ~1a 
tri phu hQ'p nhat V8_!1 P,hai ph1,1, thu(>~ . v~a kmh 
nghi~m cua ngU'O'i thiet ke tU'ang U'ng vaI tU'ng khu 
Vl,l'C no min Va vung mo; . 

ANN thll' nghiem trong nghien cll'u nay dU'a ra 
ket qua dl,l' baa dl,l'a tren 113 dCP lieu mau. Kllt qua 
"hoc" va dU' baa cua ANN se c6 d¢ chinh xac caa han 
khl IU'qng ·der li~u dU'Q'C cung dip thU'ang xuyen sau 
moi vt,J no. DO, lieu cang nhi«§u, ANN se cang thong 
minh hO'n. Ket qua dl,l' baa cua ANN ap dt,Jng cha mo 
Nui Bea cha thay Sl,l' dung dan cua djnh hLY6'ng 
nghien cll'u ma cac tac gia da ll,l'a chQn. NhO,n9 dl,l' 
baa v~ Sl,l' bi€ln doi hi~n tr<;lng dja chat va tinh chat oo 
ly cua dat da ~p nh~t lien tt,Jc thea thai gian la nhO,ng 
thong tin vo cung quan tr9ng, anh hU'&ng tn,i,c tillp d€ln 
hi~u qua no mln & cac mo; 

Ket qua dl,l' baa cua ANN d<;lt hieu qua t6t 
nhat, pht,J thu(lc vaa he th6ng thi€lt bi, phLYang tien 
no cung cac thiet bi do IU'ang d6ng bQ, c6 kha nang 
do IU'ang va di~u khien v&i de;, chinh xac caa. 
NhCl'ng ghi chep d§y du va chi tiet mQi thong s6 
hi~n tU'Q'ng khi xay ra Vt,J no la CO' SO' quan tr9ng 
cha cac nghien Cll'U, lam n«§n tang cha Sl,l' phat trien 
va ap dt,Jng cong ngh~ hien d,;li; 

ANN la nhCl'ng ky thu~t di«§u khien dang 
phat trien m<;)nh me trong ky nguyen cua cac thillt 
bi s6 va cong nghe thong tin . Vi~c ap di.ing Al va 
ANN vao linh Vl,l'C no min la bU'O'C di d§u tien de 
hlY6'ng t6'i viec ap d1,mg ky thu~t hien d<;li nay cha 
no min & Vi~t 

TAI ueu THAM KHAO 
~. H6 SJ Giao, Oam ;rQ~g Thang, Le Van Quyen, 

Hoang Tuan Chung. No hoa hQc - Ly thuyllt va thLYc 
ti~n. Nha xuat ban Khoa hQc va ky thu~t. 2010. . 

2. Cong ty H6a chftt mo C~m Pha. Cac h(l chieu no 
mln da dU'Q'C thiet ke va SU' di.ing t<;)i mo Nui Bea, 2019. 
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. 3~ So~kn~.~ong_ Man!phet: Danh gia hii;ln tri;ing 

va de xuat gIaI phap quan ly moi tmang mot s6 mo 
than vung Dong B~c & Vii;lt Nam. Luan van· Thac sT 
Ky thu~it, Oi;ii h9c Khoa h9c tl,I' nhien ,· Oai hoc Qu6c 
gia Ha N<)i, 2016. · · 

4. Phi;im HO,u 0(pc D1,1c. Mi;ing naron va (png 
d1,1ng trong di~u khien tl,I' d<)ng. Nha xu.fit ban Khoa 
h9c va Ky thu.;1t. Ha N<)i , 2009. 

5. A.Sayadi , M. Monjezi , N. Talebi , Manoj 
Khandelwal: A comparative study on the 
application of various artificial na ron networks to 
simultaneous prediction of rock fragmentation and 
backbreak. Journal of Rock Mechenics and 
Geotechnical Engineering, 2013. 

6. A. Das, S. Sinha, S. Ganguly. Development of a 
blast-induced vibration prediction model using an 
artificial na ron network. The Journal of the Southern 
African Institute of Mining and Metallurgy, 2019. 

Ngay nh~n bai : 20/05/2020 
Ngay gU"i phan bi~n: 26/07/2020 
Ngay nh~n phan bi~n: 24/08/2020 
Ngay chap nh~n dang: 10/10/2020 
TLP kh6a: m9ng na ron nhan t9o; ANN; Al; giai 

thu~t Ian truyen ngll'Q'C; BPNN; chan a9ng,· n6 min; 
thiet bi do. 

Trach nhi~m phap ly cua cac tac gia bai bao: Gae 
tac gia hoan toan chiu trach nhi~m ve cac s6 li~u, nQi 
dung cong b6 trong bai bao theo Lu?t Bao chi Vi~t Nam. 

T 6m tat: Ghi chep lc;1i t6c dQ Ian truyen song chan 
d¢ng no min va quan sat Sl,P bien doi cua no d{J dt,P 
Mo Sl,P thay doi cua tinh chat ca ly da tren cac mo /¢ 
thien & Vi~t Nam la m1,1c tieu cua nghien c(ru nay. Ket 
qua nghien cw m& ra kha nang ap d1,1ng ANN va ky 
thu?t dieu khien Al nham nang cao hi~u qua no min 
t9i cac mo /¢ thien Vi~t Nam. 

Applying artificial n0' ron network with 
backpropagation algorithm to predict the physical-

mechanical properties changes of rocks to 
increase the efficency of blasting operations 

SUMMARY 

The purpose of this study is to register the 
speed of propagation of explosions and blast 
waves and monitor its changes in order to predict 
the rock mechanical properties changes at the 
open pit mines. The research results open up the 
possibility of using ANN and Al c?ntrol tech_rnques 
to improve the efficiency of blasting operations at 
the open pits in Vietnam. 

1EJ1 CONG NGHl~P MO. SO 5 - 2020 

? ? 

NGHIEN CU'U ANH HIIONG ... 
(Tiep theo trang 51) 

6. DU'ang Lan HU'ang. Ky thu.;1t chieu sang. Nha 
xuat ban Oai hoc Qu6c gia Thanh ph6 HO Chi 
Minh, 2005 

Ngay nh~n bai: 18/04/2020 
Ngay glJ'i phan bi~n: 28/06/2020 
Ngay nh~n phan bi~n: 25/07/2020 
Ngay chap nh~n dang bai: 10/10/2020 
TLP kh6a: IU'&i di~n; chat !U'9'ng_ di~n nang; a() 

/~ch di~n ap; ton that c6ng suat; thief bi di~n. 
Trach nhi~m phap ly cua cac tac gia ~ai bao: 

Gae tac gia hoan toan chju trach nhi~m ve cac s6 
ti~u, n¢i dung c6ng b6 trong bai bao theo Lu?t Bao 
chi Vi~t Nam 

T6m tat: Tren ca s& d¢ /~ch di~n ap, tac gia 
danh gia Sl,P ph1,1 thu¢c cua ton that di~n nang vao 
cap <Mn ap cho tCmg d6i tU'Q'ng Cl,l the nhLP may 

. bitm ap, dlfO'ng day di~n, d¢ng ca di~n va nguon 
di(m chiflu sang, .. . du1a ra ket qua ti nh toan ton that 
di~n nang kfli xay ra sai /~ch di~n ap, tll'ang (mg 
tru6c t;v• :ht1y doi cua tai. 

Study effect of electrical pressure 
rheumatism on w attage loss 
in the mining power network 

SUMMARY 
0 

Based on . the . voltage deviation , the 
author assessed the dependence of power 
lo~s on the voltage level for each specific 
obJec~ such as transformers, power lines, 
electric motors and elE:Jctric lighting sources, 
etc. provide calculation results of power 
losses when voltage _deviations occur, 
corresponding to the change of loads. 

·- =~-
1· 0i~u g i hong dlJ'Q'C hieu can ke van 

chlJ'a thu9c ve ta. Goethe. · 
2- !ri thuc la mot chuy(m, due hanh lai la 

chuy~n khac. J.H. Newman. . . 

h
3~. 0?t dlJ'Q'c tri thuc la khong du, con can 

P a, SU' di,mg n6. M. T. Cicero. 
VTH sLPu tam 
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