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1.D■ van dさ

N6min la mot trong nh●ng phυong phip rё
nhat va hiOu qua nhat trong viOc pha"“ tⅢ

“c口 ng trOn cac m6 10 thiOn[11,[21.Tuy nhiOtt khOng
phai loo%nうno lυonc cla chat n6 dё u tham oia
vうo viOc pha vO“t dJ M6ts6 nha nchien ciu■ a

kOtluan rう ng c6t(夕 i80=859′6nう ng lu'ong cOa chat

n61a vo lch va sLlh ra´ cac tac dung phu nhυ ・s6ng
chan dOng(Peak Panicle Velocity― PPV), s6ng
dap khOng khl, dat da vang vら  hau xung[3]=[91.
Trong sO cac tac dung phu dて

'thi s6ng chan,dOngla mottЮng cac yeu t5 nguy hi6m sinh n dO qua
tnnh nO rTlin trOn cac m6 10 thiOn. N6c6the_|う rrl

rung dong cac cong tnnh,nha ci,a,pha hay cac k6t
cau cong tnnh,gay rnat on dinh tang va bo rn6 tron

c6c rn6 10 thiOn"¨ [)o vay,viOc do dac va du'bう o
s6ng chan dOng sinh ra do n6 rnln n16t cach chinh

xac ia rat can thi6t d6 giam thi6u cic tac dong tiou

cuc coa n6 min t6i moitruong xung quanh.
TrOng nh● ng nう r了l gan day, nhiOu ky thuat Vう

cach ti6p can mて,ida du。 ,c ph6ttri6n d6 du,bぅ。va
giam thi6u cac tac dong khong mOng mu6n coa
s6ng ch6n dOng n6 min trOn m6 1儀 lhiOn nhυ :cac
phυong phap rn`y hOc,mang n。 ,_rOn nhan ta。,cac
thuat toan tion h6a,ho thong mang nc― ron mo"¨
Longiun, Xibing [101 da s●  dung thuat toan
Random Forest(RF)va Suppori Vector Machine

(SVM)d6dυ  bao s6ng chin dOng n6 rnin vOi 93 vu

n6dt′。,c thu thap phuc vu cho nghiOn c口 u.NghiOn
c●u nay da chira rと ng RF vら SVM la nhttng thuat
toan rniy hoc phO hop｀ d6dυ bうo s6ng ch`n dOng
n6nlln va SVM da cung cap mOt hiOu su6tcao hon
so v6i RF trong dυ  bうo PPV.Cac thuatto6n may
hoc khac nhu Support Vector Machine(SVM),hOi
quy nhiё u bi6n va cac cong thcPc thtPc nghiorn cong

la c6ch ti6p can cOa Hasanipanah, Faradonbeh

ll l]d6dυ  b6。 PPv.v6i rluc dich nay,hO da th`u
thap 86 vu n6 tai m6 dё ng Ⅳiduk cOa lran d6 phuc

vu nghion Qψ u.c6c К6t qua da chira rang k,thuat
Sヽ/M la rΥ10t k▼ thuat tien tiOn cho hiOu suat cao

hon ttt nhibrξo v6「 c6c ky thuat con lai voi sai s6

blnh quan piυ ong RIvlSE=0,17 va hO s6 xac dinh
RI∠ =0,95.Bう ng cach tiOp can khac,Chandar,Sastry

[121 da sシ、bung cac rn6 hinh h61 qЧ y va hO th6ng

mano nα―Fon nhan tao(ANN)d6di bう 。PPv vOi
168 Lu n6 da duoc tttu thapね「 3m6da vOil,
ddOmite va m6 than.cac k6t Oua chO th6v mo hlnh
ANN la mO hinh t6t nhat dυ oc sむ dunq tronc
nghi6n cu'u cOa ho vOi hO sO文 ac dinh R‐

∠
=0,878

cho t6ng e.n16f Ngoai ra,con rat nhiё u cac nghiOn
cクu khac(la si,dunO cac k,thuat tion tion va hion

dai d6 du,bう。cactaこ dong_khon3 mOng 11lu60 sinh

ra do nO mln tren｀ 口6 16 thien l1 31-[171,    I

Tai ViOt Nam,ph口 ong phap ph6 bi6n nhat hion
nay van du'oc sф  dung d6 xac dinh s6ng ch6n dOng
n61Tlln iら.sむ dunq c6c thi6t bi dO ch`n donq hhυ :

Blastmate l‖ ,Mittmate cOa lnstel(Canadう .十uy
nhiOn c6c thi6t bi nav chi qhi lai duoc s6nq chan

dOng khi cac vu“ 話 d叩ざti6n・ hanh ma khるng c6

khぅ nang du,bぅ。trt夕oc s6ng chan dongisinh ra d。
qua tnnh no min.(〕 ac k,thuat tion tion va hic)n dai

nhu,cac.phu,α ng phap nlay hoc,nnang no,― ronillhan

ねo,(通c thuat lo6n ti6n h6a,hO th6ng mang no Юn

irllむ ,… cang chua dυ oc 6p dung tailriOt Nam.■

TЮng nghiOn fむ u nay,,h6m tacびaSし ,へung
cac thuat tOan hoi quy tuyen tinh va hoi quy phi

tuy`n tinh d6 sO sanh va danh gia khi nang cPng
dung cac thuat toin nlay hoc trong dυ bうo s6ng
chan dong n6 mln trOn m6 10 thiOn tai ViOt Nam.
Linear Regression(LR)va Support Vector Machine
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(2)

(3)

3.2.石6●g9υa″ ve f′ ,″ar rO百″SυρρO″ Vec:br
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“
e βy′り

Support Vector Machine(SVM)la r10t phυ ong
ph6p hoc rrl`y dtl,a tron l′  thuyё t thong ko va
dυo'c ph6t tri6n vう o nhむ ng nう m1990[21l va tiOp
duoc ph6t tri6n bらng thuattoan c6 hiOu suう t cao

voi rnOt ch`t diё u chinh.Sヽ/M c6 kha nう ng gyli
quy6t cac bai toan phan loai vら  h6i quy. Thel。

Cortes va Vapnik「 211,SVM ban dau chiduocゞ1シ

dunq cho cac bai toan phan loal.[)On narn f996`
mOt phiOn ban c`a lSVM cho cac baitoan h6i quy

dυoc dさ xuat b6i Drucker,Burges'p2]va chinh
th口 c dυ o'c sむ dunq vao nanl 1997 v6i tOn qoi
Suppon Vector Regression(SVR)la mOt nh6お 橘

cia thuattoan SVM.             ‐

Ham SVM t6ng qu6t duoc xac dinh theo cbng
thic sau:         1                .

k     、                 ._.
f(x)=wix+b=Σ (ai‐ゴ)Kは1)+b  .く 5)

i■ 1

Trong d6:ai,ai'va b thu dLPCC thOng qua VieC giai
quyot cac van dё toi υu dυoc trinh bらy trong cOng

th口 c(6)va、(7).ThOng thυ Ong,rr10t phan nh6 cOa

hbil:lh°
n19‐‐、

hろ ilう kh°ng'Va dt′°'Cg°|la VeCt° r

r   k

w(a,a・ )=10,5Σ (ai‐ al).(al― al).K(xlx,)+

y
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〓MAE

RMSE=

Σ

‐R 1

Σ(y._7)2

sai so blnh quan phu,。 ng la rnot trOng nhむ ng
dailυαng co bぅ n va thυδng ducc si dung ph6
biOn chc,viec dinh gll ket qua cGa n16 h:nh du b`o

sl t■ Ng"ita th"ng hay sO dung dai mng sai
SO binh phυOng trung binh quan phLPCng(RMSE)
biOu thi dO 16'n trung binh cOa sai sO.RMSE kh6ng

chira dO 10ch giia gia tri du b6o va gia trithuc t6.

Gia tri cOa RMSE nam trong khoang(0,+う .MAE
oこng tuong tu nhu RMSE nhwng cac chitiOu danh
gi6 don gian hon nhiё u.RMSE va MAEI,tu'6ng
nh6t khi bら no O.R21ぅ hO s6 xac dinh th6 hion iTl口 c
dO phO hgp~cふ a・ d■ iOu vOi thuat toan.R2nら m
trOng khOang(0,1)va l′ tu6ng nhat khl R2=lVう
bang(〕 la to nhat.

af.■6"g9υ a″ vδ ttυ,fわ
`″

LhearR(習聰SSわ
“HOi quy tuy6n tinh c6 1ё  la rnOt trong nht,ng

thuat toan n6i ti6no nhat va dυoc hi6u rO nhat
trong s6‖ёu th6nJ kO va m`yヽoc cac thuat
tOan h6i quy tuy6n tinh la nhung thuat toan hoc
c6 giam sat trOng n16y hOc va la nh〔

"ng thuattOan don gian.cac thuat tOan nay nhら m muc
drch tlm ra m6i quan hO gi,a cac dac tinh cia
mots6 van dё .cu th6 hon,tむ mottap dシ liou x,

mOt r10 hlnh Y(phυ ong trlnh,d6thⅢ…)sё duoc
xay du,ng pho hα p voitap d● liou,th6 hion xu
hυong thay d6i va lT16i quan he gi● a cac dぅ c

tinh.Khi mOt rnau d● liOu mOi d酔 o'c nhap,dua
trOn m6 hinh tich hgp sら n,c6th6 dυ do6n gia tri

cia di liOu d6[18]=[20].

Nhin chung,LR la thuattoin hOi quy tuyOn tinh

duO,c thuc hion v6i gia thiё t rang c6 mot rrloi quan

hO tuyOn tinh gi■ a X va Y.VO mう t toan hoc,mOi
quan he tuy6n tinh c6 thё vi6t nhu,sau:

y=βO+βlXl+β2X2ギ・` +βnX,         (4)
T「ong d6:y¨ Cac gia tri dau rai β―Cac hO s6 m6
hinh(Cac gia tri nay la l'da hOc''trOng gial doan tap

hop hoう cdうo tao rn6 hinh):β O― Ho s6 chう n;β l― Hё

s6cho x4(tinh nang dら u tien):β n― HO S6 chO xn.

0<ai, ai'<C, (i

Trong
loi d6

d6:C la hO s6 batlα l,

i vdi cac rnau 16i

hat nhat,giai quy6t cac

.十

1.,‐

`

k

i■ 1

ｋ
いと
同

y,(a, -a,')-el(al+al・ )

ム
,

.1,=

(6).

(7)

t,.

Σ(al― al) 0
s.t

i■ 1

qua muc
van d6 tinl

hion rnク c do bat

ε;K(xi,xj)la ham
h to6n c6 k,nう ng

cao.   ・                                 .   ` ..
MOttrong cac hanl hat nhan cOa SVM duoc sι

.

dung trong nghien c口 u nayla mm.Polynomial,va
du,。 c xac dinh theO cong th● c:            ・ 1

K(x,y)=[(x× y)+1ldi d=G2i… ).=1 _(3)
VOi:x,y― Lan lυotla cac bi6nしらuvう o・ vら■dら u ra

cia hanl:d_Ho so‐ POly.           1      .

4.K`t oui ngh:Onc● u va thao luan  ｀
・  ・      ~                           ・          .=

Nhu'da dら 、cap trong phan 3,toan bO.o●
・

liOu

(108 vu n6)dυ∂
.c chia thanh 2 phan.Trong d6 85

94,(92 vu n6)duo,cs● dung d6 xay du、ng d`d m0
hinh du,bao IPPv dua tron cac thuattoan h6i ouv
tuy6n lnh LR va thuatto6n hbi quy phituy6n tini
Sヽ/M.Cac thuattoan dυ oc lap tnnh vOi cac tharγ l

s6coa thuat tOan thay d6i dさ tlm ra mo hinh dυ
bぅ。 toi tPu dua tron cac bi6n dら u vぅ。.TrOng

日11111 00‖ G‖GHl:P H6.S02‐ 2010

IE)6d6nh g16 hieu qua cOa qua tnnh hu`n luyen
va膊6m tra,mot s6 tiou chuδ n danh gi`dυoc sむ

dung baO gё m: sai s6 binh phυ 。,ng binh quan

phυong(RMSE),he s6 xac dinh(R2)va sai s6 tiou
chuan(MAE)duoc xac dinh theo cac cOng thOc

(1)=(3):

、2
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(〕6 th6 th6y,trong tru ong ho p nay thuat toan

hё i quy phituy6n tihh hoat dong t6t hOn nhiё u sO

v6ithuatto6n hbi quy luy6n tinh va SVMIla thuat
toan h61 quy phi tuy6n tinh di6n hlnh c6 th6 ap
dung d6 du'b6o s6ng ch6n dOng n6 rnln cho n16
than N`i B6o.[)iёu nay cho thay gi●a cac bi6n

dら u vao khOng c6 1116i quan ho tuy6n tinh vう

ch`ng la nhing bion doc lap, ph〕 hop.v。
「

c6c
kOt qua trong Bang 2.ViOc du bう o s6ng εhan
dong trOng thu,c t6 dtl,a tron nhung bi6n doc iap

(khong c6 n16i quan ho tuy6n tinh)n6u khong s●
dung c6c thuatt06n h6i quy phi tuyon tinh.(nhυ
SVM)|う rat kh6 va cho dO chinh xac khOng cao.
H.5 minh hoa mt'c dO chinh xac cOa cac rn6 hinh

Dシ liOu hu6n luyen Dシ liOu ki6m tra

MAE RMSE R2 MAE RMSE R2

LR 2,287 3,562 0,925 2,724 3,707 0,949

SVM 1,844 2,742 0,957 1,809 2,591 0,976   t
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Ground vibration (PPV) is one of the
undesirable effects induced by blasting
operations in open-pit mine, and it can cause
damage to surrounding structures.
Therefore, predicting ground vibration is
essentialiy necessary to reduce the
environmerrtal effects of blasting. ln this
paper,"the authors used two regression
algorithms to predict PPV in Nui Beo open-
pit coal mine. including Linear Regression
(LR) and Support Vector Machine (SVM).

LH represented for linear regression
algorithms, whereas SVIrI represented for
non-linear regression algorithnrs. To employ
this study, 108" blasting events were

blast sites and monitor device (H), the
capacity of explosive (Q), and the distance
between blast sites and monitor device (D).

The indicators for evaluattng the
performance of the predictive rnodgls were
used including Root Mean Square Error
(RlVlSE), Coefficient of determination (R2),
an8 N4ean Absolute Error (lr/AE). The results
indicated that LR and SV[\4 are suitable for
predicting PPV in Nui Beo open-pit coal mine
and SVIV technique provides higher
performance than LR technique with
IVAE=1.801, Rtt/SE=2.591, and R2=0.976. tn
addtion, the results are also the basis of
development of other predictive models in
blasting operations of open-pit mine in
Vietna m.

SUMMARY

including
elevation between
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