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dd cao I&n so voi dia hinh nguyén sinh; dé tiét

kiém dién tich, bai thai thwerng dwoc db véi gée

déc tw nhién. Sau qua trinh nd min, xtc bdc, van
“Cchuy@n, d4t da bai thai bi bd roi, khéng con tinh lién

), &i thai la hinh thai dia hinh nhan sinh, thuwdng cé
r‘

k&t bén virng nhu-trong-nguyén khéi [1]. Cac didu

kién do sé lam cho dat da bai thai dé dang bj dich
chuyén, bién dang. Céc hién twong truot 1&, sap dd
duwéi tac dung cla hoat ddng ngoai sinh: mua, gid,
bao t4,... ludn tiém &n va xay ra. C6 nhiéu bién phap
nham nang cao d6 6n dinh cha bai thai nhw d6 thai
theo tang, theo 16p, xay twong chan, 1am rénh thoat
nuwéc, trong cay,... Dé co co s& lwa chon bién phap
nang cao do 6n dinh bai thai mdt cach hiéu qua, bén
ving can phai c6 théng tin vé s dich dong clia bai
thai theo th&i gian. Cé mét sé md hinh ¢é thé xac
dinh dwgc mlc dd bién déng cla bai thai theo thoi
gian nhw cac mé hinh tam giac Iyrc, mé hinh ham sé
md,... Trong bai bao nay cac tac gia dé xuat mo
hlnh mang tri tué nhan tao va thu nghiém tai bai thai
Chinh Béc, Quang Ninh.-

1. M& dau -

&' Viét Nam, cho dén nay, phwong phap khai
thac 16 thién, 16 via van chiém wu thé. San lwong
khai thac than 16 thién chiém 50-60% tdng san
lwgng than cta nganh. So véi phwong phap ham
16, khai thac 16 thién dwoc tién hanh trong didu kién
thuan lgi hon, kha nang co gi¢i hoa va kha nang
thu héi khoang san I&n hon va gia thanh khai thac
ciing nher thé ma nhé hon. Bén canh nhirng thuan
loi d6, khai thac 16 thién |a nguyén nhan gay ra sw
bién déng tiéu cwc dbi véi moi tredng ma bai thai
la thanh phan tac dong rd nét nhat, _manh mé nhéat
ca truc tiép va gian tlep Ciing can nh&n manh
réng: Trong nhitrng n&m gan day, do phai chay theo
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san lwong, gia thanh va sw thiéu hut khéng gian do
thai nén viéc do thai clia cac co s& khai thac mo da
khong thé Iwu y hét dén tac dong méi trwdng cua
hoat ddng nay. Dat da béc tir khai truéng dwoc db
& cac dia hinh cé cung do van chuyén ngan, dé
dang tiép can... da tao ra bé mat dia hinh map mo,
xen ké giira nhwng hé sau, dbi cao va cac déng dat
da do thai. Baithai d4 tao ra sw chia cét nhan tao
ctia dia hinh, va n6 la nguyén nhan chinh, thic day
cho cac hoat déng ngoai sinh-di&n ra manh mé.
Nhirng dién tich xung quanh cac bai thai bj bdi 14p,
sat 1&, x6i mén; dat da. thai dwoc muwa I van
chuyén bdi I4p sbng subi, cac thung ling va dbng
rudng khu vwe 1an can. Qua trinh dd thai tao nén
mét ving dat mwon trén dién tich réng l&én, voi
chiéu cao d6 thai hang tram mét. Nhitng viing dat
muwgn nay khi ¢é tac ddng ctia muwa lén thwc)’ng tao
ra cac dong bun trwgt chay, di chuyén xubng vung
thap, vunjldat canh tac gay thiét hai t&i nha clra,
ruong vron, hoa mau, thdm chi gay nguy hiém
chét ngwcrl Nhirng tai bién do trwot I& bai thai co
thé ké& dén: Tham hoa trwot I& bai thai tham khéc
xay ra tai khu khai thac mangan Kép Ky xa Quang
Trung, huyén Tra Linh, Cao Bang ndm 1992. Toan
bd dai thung Itng dai 150 m, réng 45 m da bj khi
trwot 1& 14p day véi dd day 3+15 m, 1am chét nhidu
nguwdi. Trwot 1& bai thdi quang khai trwong 12
thudéc Codng ty Apatit Lao Cai nam 2004. B&i thai
quang Apatit cao 50 m sat I& sdu vao mat cat
ngang 20 m, cudn theo ngwdi va vii lap thiét b,
lam 2 cbng nhan chét tai chd. Trwot 1& bai thai
Cong ty Than Cao Son nam 2005. Mét khéi lvgng
dat da lon trwegt |6t trén bai thai cao (150+200
m), tran xubng khu dan cuw da pha hdy hoan toan
nhiéu ngdi nha dan trong khu vire. D4t da tran lap
ao hd, rudng, vron; subi Vi Mén bj lap dong
chdy,... cudc sbng cha ngudi dan bi de doa
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nghiém trong. Dac biét nam 2015, do tac dong clia
mua Ion, chi trong vai ngay hang nghin m® dat da
bai thai Cong ty Than Coc Sau da trwot I& cudn troi
nhiéu nha ctra, tai san cw dan vang lan can: VUI Iap
hang hon 100 nha dan va hang chuc nghin. m? déat
canh tac. Wée tinh thiét hai hang tram ty dong [3].
Tir két qua phan tich trén day dé khang dinh rang:
tac dong cua khai thac mé dbi véi méi treong 1a rat
manh mé va nghiém trong ma béai thai 1a mot trong
nhitng nguyén nhan chinh. Ttr nhirng phan tich o’
trén can phai cé nhirng nghién ctru, danh gia vé
qua trinh bién dong bai thai cia cac mé than 16
thlen dé c6 nhitng dé xuét bién phap nang cao do
on dinh bai thai hop ly nhét.

2. Téng quan vé mang tri tué nhan tao

2.1. Lich st phét trién mang no-ron

Mang no-ron nhéan tao (Artificial Neural Network -
ANN) dwgc xay dwng ttr nhirng nam 1940 nham gidi
quyét cac bai toan vé phan nhém, phan 16p, xap X,
tinh toan t0| wu, didu khién, dy bao dwa trén md
phéng mot s6 chirc nang clia b ndo ngudi dua frén
quan diém cho ring bé nao nguol la bd diéu khién.
Mang no-ron nhan tao duwoc thiét ké twong tw nhw
no-ron sinh hoc dwge (rng dung rong trong nhiéu linh

vire. Qua trinh nghién clru va phat trién no-ron nhan

tao cé thé chia thanh 4 giai doan nhu sau:

+ Giai doan 1: nam 1940 Mc Culloch va Pitts da
cho biét no-ron c6 thé moé hinh hoa nhw thiét bj
ngudng (Gidi han) dé thyc hién cac phép tinh logic
va m6 hinh mang no-ron ctia Mc Culloch-Pitts ciing

voi gidi thuat huan luyén mang clia Hebb ra doi
nam 1943;

% Giai doan 2: vao khoang gan nhitng nam
1960, mét s6 md hinh no-ron hoan thién hon d
dwoc dwa ra nhe mdé hinh Perceptron cla
Rosenblatt, Adaline ctia Widrow. Trong dé6 mé hinh
Perceptron rat duwoc quan tam vi nguyén ly don
gian, nhung n6 ciing ¢6 han ché vi né khéng diing
dugc cho cac ham logic phirc. Con Adaline 1a md
hinh tuyen tinh, tw chinh, dwgc dung rong rai trong
diéu khién thlch nghi, tdch nhiéu va phat trién cho
dén nay;

% Giai doan 3: vao khoang dau thap nién 80.
Nhirng déng goép I&én cho mang no-ron trong giai
doan nay phai ké dén Grossberg, Kohonen,
Rumelhart va Hopfield. Trong do doéng gop 16n cua
Hopfield gdm hai mang phan héi: Mang r&i rac
nam 1982 va mang lién tuc ndm 1984. Pac biét,
ong da duw kién nhiéu kha nang tinh toan 16n cla
mang ma mét no-ron khdng cé kha nang do;

% Giai doan 4: tinh tr ndm 1987 dén _nay, hang
nam thé giéi dédu mé hdi nghi toan cau chuyén
nganh no-ron (International Joint Conference on
Neural Networks). R4t nhiéu cobng trinh dwoc

nghién clru ng dung mang no-ron vao c&c linh
vie nhw: Ky thuat tinh, diéu khién, bai toan téi wu,
y hoc, sinh hgc, théng ké, giao théng, hoa hoc, ..

2.2 No-ron nhéan tao

_CAu tric clia mét no-ron nhan tao duoc thiét lap
dwa theo méd hinh no-ron sinh hoc. Cac thanh phan
“co’ ban clia mét no-ron nhan tao bao gdm (hinh H.1).

H.1. Céu triic no-ron nhéan tao

Trong d6: “Dau vao” la cac tin hiéu vao (input
signals) ctia no-ron, cac tin hiéu nay thwo’ng duoc
dwa vao duwdi dang mét vector n chiéu [X,]; Trong
sb lien ket mdi lién két dwoc thé hién bO'l mot
trong s6 lien két (Synaptic weight). Trong sb lién
két gitva tin hiéu vao the j v&i no-ron k thwong
duwoc ki hiéu la Wkj. Thong thwong, cac trong sé
nay dwoc khdi tao mét cach ngdu nhién & thoi

diém khéi tao mang va duoc cap nhat lién tuc
trong qua trinh hoc mang; Ham tong (Summing
functlon) Thwéong dung dé tinh téng cla tich cac
dau vao voi trong sb lien két cia no: ZX;.Wii;
Ngwdng: hay con goi la dd léch (blas) thuo*ng
dwoc dwa vao nhw mét thanh phan cta ham
truyén; Ham truyen (Transfer functlon) Ham nay
dwgce dung dé giéi han pham vi d4u ra ctia mdi no-
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ron, né nhan dau vao la két quéd cla ham tbng va
ngwdng da cho. Thong thudng, gia tri dau ra cla
mdi no-ron dwoc glm han trong doan [0 1] hoac [-1,
1]. Cac ham truyén rét da dang, co thé l1a cac ham
tuyén tinh hodc phi tuyén. Viéc lya chon ham truyén
nao la tuy thudc vao tirng bai toan va kinh nghiém

clia nguwdi thiét ké mang. Mot s6 ham truyén thudng

ham, do dé c6 thé gidm dang ké tinh toan trong
qua trinh huan luyén. Ham nay dwgc (rng dung cho
cac chwong trinh (rng dung ma cac dau ra mong
mudn roi vao khoang [0, 1].

f(x)

st dung trong cac mé hinh mang no-ron la =

Hardlims, Linear (purelin), Saturating Linear (satlm)

Sigmoid (logsig); Dau ra: 1a tin hiéu dau ra ctia mot o

no-ron, véi mdi no-ron sé cé téi da la mot dau ra.

2.2. Ham xr ly

2.2.1. Ham két hop (combination function)

Mai no-ron két hop cac gia tri dwa vao né théng
gua cac lién két v&i cac no-ron khac, sinh ra mot
gia tri goi la net input. Ham thwe hién nhiém vu nay
goi 1a ham két hop, dwoce dinh nghia b&i mét luat
lan truyén cu thé. Trong phan I&n cac mang no-
ron, chung ta gia st rang moi mét no-ron cung cap
mot bd céng nhw |a dau vao cho no-ron ma né cé

lién két. Téng d4u vao no-ron j don gidn chilaténg =
trong sb clia cac dau ra riéng 1& tlr cac no-ron két

ndi cong thém ngwdng hay do léch (bias) bj [6]:
Aj= DLW +bj (1)
Trwong hep wiji > 0, no-ron dwoc coi la dang &

trong trang thai kich thich. Twong tw, néu nhw

wji<0, no-ron & trang thai kiém ché.

2.3.2. Ham kich hoat (ham truyén)

Phan I&n cac no-ron trong mang truyén dau vao
bang cach st dung mét ham vé hwéng (scalar-to-
scalar function) goi 1a ham kich hoat, két qua cla
ham nay la mét gia tri goi 14 mirc @6 kich hoat cua
no-ron (unit's activation). Cac ham kich hoat
thwong bi ép vao mot khodng gia tri xac dinh, do
do thwong dwoc goi la cac ham bep (squashing).

a. Ham doéng nhat

L G S R (2)
-
L |
H.2. Ham déng nhét (Identity function)
b. Ham sigmoid (logsig)
f(x) = LES (3)

1+e %

Ham nay dac biét thuan lgi khi str dung cho cac
mang dwgc huan luyén boi thuat toan lan truyén
ngwoc (back-propagation), b&i vi né dé lay dao
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H.3. Ham Sigmoid
c. Ham sigmoid lwéng cwc (Bipolar sigmoid
function (tansig))
Ham nay cé cac thudc tinh twong tw ham
sigmoid. No lam viéc t6t dbi vai cac ing dung cb
dau ra yéu clu trong khoang [-1, 1].

e L

H.4. Ham sigmoid luéng cuc

Do6i voi cac no-ron dau ra, cac ham truyén can
duoc chon sao cho phi hop véi sw phan phéi cia
cac gia tri dich mong muén. C6 thé thdy rang néu
chiing ta mubn cac gia tri dau ra trong khoang [0,
1] thi ¢6 thé st dung ham sigmoid. Nhung néu cac
gia tri dich khéng duoc biét trwdc khoang xac dinh
thi ham hay dwoc st dung nhat 14 ham déng nhat
(identity function).

2.2.2. M6 hinh mang no-ron

Mac du mdi no-ron don 1& ¢ thé thwe hién

' nhitng chirc nang x& ly théng tin nhéat dinh, stc

manh ctia tinh toan no-ron chd yéu cé duwoc nhe
s két hgp cac no-ron trong mét kién tric théng
nhat. Mot mang no-ron & mét mé hinh tinh toan
dwoc xac dinh qua cac tham sé: kiéu no-ron, kién
tric két néi va thuat toan.

Vé ban chit mét mang no-ron ¢6 chlrc nang
nhw la moét ham anh xa F: X — Y, trong do X |a
khong gian trang thai dau vao (input state space)
va Y 1a khong gian trang thai dau ra (output state
space) clia mang. Cac mang chi don gidn lam
nhiém vy anh xa cac vector dau vao x € X sang
cac vector dau ra y € Y thoéng qua bd loc (filter)
cac trong sb. Tlre 1a y=F(x)=S(W, x), trong do W la
ma tran trong sb lién két. Hoat déng clia mang
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thwdng la cac tinh toan sé thwc trén cac ma tran.

Tuy thudc vao mang cé cac két ndi nguoc
(feedback connections) tir cac no-ron dau ra toi
cac no-ron dau vao hay khéng, ngudi ta chia ra
lam 2 loai kién tric mang bao gdm mang truyén
théng va mang phan héi [7].

No-ron Iép Gaura

No-ron 16p  vao No-ron |6p &n

H.5. Kién tric mang no-ron truyén thang

NoFabi 16 et No-ron 16p &n No-ron Iép daura

—-__@\Oﬂ\oéz:_..

@ e

H.6. Kién triic mang no-ron phan héi

2.4. Phwong phap hoc :

M6t mang no-ron dwoce huén luyén sao cho véi
mét tap cac vector dau vao X, mang co kha nang tao
ra tap cac vector d&u ra mong muén Y clia nd. Tap X
dwoc str dung cho huan luyén mang dwoc goi la tap
huén luyén (training set). Cac phan tt x thudc X duoc
goi la cac mau huan luyén (training sample). Qua trinh
huan luyén ban chét la sy thay ddi cac trong sé lién
két clia mang. Trong qua trinh nay, cac trong sb clia
mang sé hoi tu dan t&i cac gia tri sao cho véi méi
vector dau vao x tir tap huan luyén, mang sé cho ra
vector dau ra y nhw mong mudn.

C6 ba phwong phap hoc phd bién la hoc cé
giam sét (supervised learing), hoc khéng giam sat
(unsupervised learning) va hoc tang cuwdng
(Reinforcement learning).

3. Khu vwe nghién ctru

Bai thai Chinh Bac-Nui Béo (hinh H.8) c6 vi tri
hét strc d3c biét, khai trwdng va bai thai clia md
than NUi Béo nam gon trong ldng thanh phd Ha
Long, noi co di san thién nhién thé gi¢i Vinh Ha
Long. Bai thai hién dang dirng dd thai & mirc do
cao +256 m, dién tich khoang 200 ha, v&i chiéu dai
tlr bac xuéng nam khoang 1,3 km, chidu réng tu
Dong sang Tay bién ddi 150+500 m va phinh to &

hai dau & gitra thu hep lai. Pay 1a bai thai chung va
la ranh gi¢i ciia mé NUi Béo, Ha Tu va Ha Lam. Mo
NUi Béo tién hanh d6 thai tir ndm 2005 va dirng dd
thai ttr ddu nam 2012.

Di¥ liéu huin luyén
‘ Dau ra mong mudn

A "
Pau vao

muc tiéu

Ham truyén

ol

H.7. M6 hinh hoc c6 giam sat [4]

Mang lwéi quan tric dich chuyén ngang va sut
lun gom 38 diém bé tri dang lwéi 6 vudng (hinh 8),
b tri thanh 4 cét, 10 hang, nhwng & hang gitka chi
bé tri dwoc 2 diém. Khoang cach gitra cac didm
theo hang va theo cét la 100m, bao trim toan bé
dién tich bai thai. Mang lwéi duwoc két ndi voi 2
diém khéng ché hang Ill -nha nuwéc (119418,
119429) cach xa khu viec mo khai thac. Mang lwéi
duwoc tién hanh quan trac 3 chu ky v&i khoang thoi
gian gitra cac chu ky la 3 thang.

: Mang
- Vao

13i (sai s6)

g Ra

| Thay doi
trong s6

Thuit toan hudn luyén

H.8. Md hinh hoc c6 giam sat

Dé co6 thé danh gia khd nang tng dung cla
mang no-ron nhan tao trong viéc xac dinh mirc dd
bién dong bé mat bai thai theo thai gian tac gia s
dung dt liéu quan trc bién dang cla cac diém
trén bé méat bai thai Chinh Béc theo ca phweng
nam ngang (dich chuyén ngang) va phuwong thing
ding (lan). Trong khudn khé bai bao, tac gia xin

CONG NGHIEP M0, 56 2- 2016 [T
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trich dan két qué khao sat kha nang clla mang
tfrong xac dinh mirc d6 sut lGn cha bai thai theo thoi
gian. Phuong phap danh gia dich chuyén ngang

clng twong tw, chi khac s6 liéu kiém chirng cua
mang la sb liéu quan tréc dich chuyén thanh phan
toa do chia diém.

Bang 1. DiF liéu tap huén

Cac thong s6 béi thai
K; h (m) m (ha) a (d9) y (d0) n di, (dm)
1.5 150 200 40 30 5 0.5
Bang 2. Di¥ liéu quan tric lun trén bé mét béi thai Chinh Bic
Ten CK 1 CK 2 CK 3 CK 4 CK 5
diém
1 251.344 251.336 251.328 251.311 251,278
2 252.169 252 144 252.120 252.0955 252.072
3 252.994 252.952 252.913 252.889 252.866
4 253.261 253.221 253.185 253.158 253.134
5 253.529 253.496 253.457 253.428 253.403
6 248.346 248.301 248.259 248.229 248.206
7 243.163 243.101 243.061 243.033 243.009
8 250.574 250.564 250.551 250.525 250.501
9 251.126 251.101 251.077 251.052 251.028
10 251.678 251:638 251.603 250.525 251.556
11 252.135 252.093 252.06 . 252.033 252.009
12 252.593 252.549 252 517 252.486 252.462
13 252.689 252.637 252.594 252.554 252.518
14 252.785 252.725 252.672 252.622 252.574
15 251.251 251.237 251.224 251.201 251.180
16 251.763 251.737 251.713 251.689 251.667
11 252.276 252.237 252.202 252.175 252.154
18 251.870 251.828 251.798 251.7725 251.752
19 251.465 251.424 251.395 251.368 251.350
20 251.744 251.685 251.638 251.598 251.569
21 252.023 251.945 251.882 251.828 251.789
22 250.505 250.480 250.458 250.435 250.414
23 250.809 250.778 250.752 250.728 250.708
24 251.113 251.075 251.046 251.021 251.002
25 251.307 251.266 251.233 251.204 251.182
26 251.501 251.455 251.42 251.389 251.362
27 251.086 251.021 250.967 250.925 250.891
28 250.672 250.589 250.515 250.458 250.420
29 247.37 247 357 247.348 247.320 247.301
30 248.925 248.902 248.881 248.853 248.827
31 250.481 250.447 250.414 250.383 250.353
32 250.234 250.197 250.164 250.1345 250.105
33 249,987 249.948 249,915 249.885 249 858
34 249.241 249.188 249.141 249.102 249.068
35 248.496 248.426 248 367 248.320 248.279
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Bang 3. So sanh gia tri quan tréc va gia tri xac dinh béi mang

Tén Chu Ky 3 Chu ky 4
diém Quan tric Mang no-ron Do léch Quan trac Mang no-ron Do léch
1 -33 -36 3 -66 -71 5
2 -73 -81 7 -97 -104 7
3 -105 -115 10 -128 -137 9
4 -103 -114 10 -127 -136 9
5 -101 -111 10 -126 -135 9
6 -117 -129 12 -140 -150 10
7 -130 -143 13 -154 -165 11
8 -48 -53 5 -73 -78 5
9 -73 -81 7 -97 -104 7
10 -99 -108 10 -122 -131 9
11 -101 -111 10 -126 -135 9
12 -103 -114 10 -131 -140 9
13 -133 -146 13 -171 -183 12
14 -162 -178 16 -211 -226 15
15 -49 -54 5 -71 -76 5
16 -74 -81 T -97 -103 7
17 -98 -108 10 -122 -131 9
18 -95 -105 10 -118 -127 8
19 -93 -102 : 9 -115 -123 8
20 -140 -154 14 -174 -187 12
21 -188 -201 . 14 -234 -250 16
22 -69 -76 s 7 -91 -97 6
23 -79 -87 : 8 -101 -108 7
24 -89 -98 9 -111 -119 8
25 -100 -109 10 -125 -134 9
26 -110 -121 11 -139 -149 10
27 -157 -173 16 -196 -209 14
28 -205 -223 18 -252 =270 18
29 -46 -50 5 -69 -74 5
30 -72 -79 7 -99 -105 7
31 -97 -107 10 -128 -137 9
32 -99 -109 10 -128 -137 9
33 -100 -107 7 -129 -138 9
34 -137 -146 9 -173 -185 12
35 -173 -185 12 217 -232 15

4. Panh gia kha nang (rng dung mang no-ron
nhéan tao xac dinh mirc d6 bién déng cua bé
mat bdi thai theo th&i gian

4.1. Di¥ liéu tap huén luyén

D@ liéu huén luyén dwa vao cho mang hoc

la cac yéu td va didu kién cu thé cua tirng bai
thai. Trong nghién clru cia minh céac tac gia

ding nhirng 8 yéu t6 sau: do cao cac tang dé
thai so v&i nén (h); do rong mat ting (m); do
déc swon tang (a); gbéc doéc bai thai (y); sb
tang thai (n); dé n& roi cia dat da thai (Ky);
kich thuwéc trung binh cla cuc da thal (dip);

khoang cach ngdn nhét cla cac diém cén xac
dinh so v@i bién gi¢i mat bai thai va do Ian
twong &rng cla ching.

CONG NGHIEP MO, 56 2 - 2016 LI
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4.2, Danh gid kha ndng cua mang no-ron

-Dé& danh gia kha nang xac dinh mc dd bién
ddng sut Iin cha mang theo thi gian, ta sl dung
dir liéu 3 chu ky dau cla tat ca 35 diém quan tréc
dé tap huan mang, sau dé dung mang xac dinh dd
lin cua tat ca cac diém & chu ky 4 va chu ky 5.

St dung mang no-ron truyén thang 3 Iép, 16p
dau vao bao gébm 8 no-ron dai dién cho 8 yéu té
anh hwéng téi d6 sut lun cia bai thai. Lép an chon
tr 10 t&i 20 no-ron thi déu cho két qua twong
dwong nhau. Dau ra lam moét no-ron dai dién cho
dd lun clia méi diém. Két qua xac dinh béi mang c6
cau hinh 16 no-ron |&p an dwoc so sanh voi két
qua quan trac, do léch I&n nhat nhé hon 20mm, tat
céa cac két qua xac dinh bdi mang d&u nhé hon 10
% so v&i dd lan quan tréc. So sanh gié tri quan tréc
va gia tri xac dinh b&i mang thé hién trén Bang 3,
Biéu d6 so sanh gitra gia tri quan trdc thuwe té va
gia tri dwa ra b&i mang no-ron clia 7 diém tiéu biéu
thé hién trén hinh H.9 va hinh H.10.

®Quan trac ¥ Mang no-ron
H.9. Biéu db so sanh 7 diém chu ky 3

5 Chu Ky4 | |
Ténéiéﬁr . e
0 ms me ol e 2
= - .
| -200 #Quan tric  ®Mang no-ron

H.10. Biéu dé so sanh 7 diém chu ky 4
5. Két luan
Mang no-ron nhan tao cé khé nang lién két, tich
hop céc théng sé khac nhau dé xac dinh cac hién
twong theo nguyén ly nhan-qua. Két qua thuwc
nghiém danh gia kha nang (rng dung mang no-ron
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trong xac dinh mé&c dd bién dang dirng bai thai
Chinh Béc, Quang Ninh cho thay, v&i mang no-ron
truyén thang 3 16'p sau khi thir nghiém nhiéu lan thi
mang no-ron cé cau tric mét Iep an véi sb luong
no-ron tir 10-20 no-ron la mang cé cau tric phu
hop nhat dé& xac dinh sut IUn theo thoi gian & cac
bai thai c6 diéu kién twong tw tai khu vec Quang
Ninh, Viét Nam. Két qua ban dau _nay can dwoc
nghién ctru trién khai dya trén nguén div liéu quan
trdc day du va phong phd hon trong twong lai
nham nhan duoc nhu=ng danh gia tin cay hon vé
kha nang t*ng dung cla mang tri tué nhan tao
trong viéc xac dinh va danh gia sw bién dong cua bai

‘ thau lam co s& dé xuét cac bién phap nham nang cao

dé én dinh bai thai hodc cé cac phuong an quy hoac
bai thai hop ly.O
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Nguwoi bién tap: H6 ST Giao

SUMMARY

The paper deals with the principle of
neural networks and it's applicability for
determining the instability of the waste
dumpp over time, this is a new approach.
The applicability of neural networks for the

. determination of waste dump subsidenc
 was checked in Chinh Bac waste dump,

. Quang Ninh. There are one hidden layers |
. with 8 neurons in the in put layer and 1 |

. neuron in output layer. From 10 to 20 '_f
| neurons in the hidden layer that gives |
| satisfactory results. The small difference |
| between the detemined and the monitoring |
- values were obtained. :




