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Danh gia hiéu suat ciia cac thuit todn hoc may dé phat
hién diachan

Tran Thanh Céng’, Pao Tang Tin
Trwong Bai hoc Quéc té Héng Bang

TOMTAT

Cdcmdéinguy hiémciahoatddngkhaithdcmdrdtkhé phdthién, céthédwocsosdnhvdicdctrén
déng dédtva gdy ra hdu qud rdt nghiém trong cho con ngudi. Do dé, phdt trién cdc phwong phdp
dw dodn trang thdi nguy hiém dwdi hém ma la cén thiét dé gidm thiéu nhirng thiét hai khéng
mong muén. Trong bai bdo ndy, cdc thudt todn hoc mdy nhuw k Idng giéng gén nhét, cdy quyét
dinh, va RUSBoost dwoc dp dung 1én tap dif liéu dé€ phdt hién ra cdc trang thdi nguy hiém. Dua
trén dé chinh xdc phén loai, ty 1€ dwong thuc su, gid tri dw dodn tich cuc, va dé do F1, ching téi
nhan thdy rang cdc thudttodn hoc mdy da dwoc dé cp cé thétao racdc mé hinh phénloaivdi két

qudddngtincay.

Tirkhod: thudt todn hoc mady, k Idng giéng gan nhét, cdy quyét dinh, RUSBoost, dia chdn

1.GIO1 THIEU

Hoat déng khai thac mé gan lién vdi sy xuat
hién cta cdc mdi nguy hiém. Nguy co dja chan
thuwdong xuyén xay ra @ nhiéu hdm mo dugc xem
la trudng hop dac biét cdia mai nguy hiém nay.
Hiém hoa dia chan la nguy co khé phat hién, ¢
thé dw dodn duoctrongcdcnguy cotywnhiénva
c6 thé so sanh védi mot tran dong dat. Co rat
nhiéu hé thong giam sat dia chan tién tién va
hién daichophéphiéurdhoncacquatrinh khéi
davadinh nghia cac phuong phap du bao nguy
co dia chan. Tuy nhién, dd chinh xac cla cac
phuwong phdp dwoc tao ra van chuwa hoan hao.
Sy phirc tap cla cac qua trinh dia chdn va sy
chénh léch 1&n gitta s6 lwgng cac sy kién dia
chan ndng luvgng thap va sé hién tuong nang
lwgng cao khién cac kythuatthong ké khong dd
dé du doan nguy co dia chan. Do d6, diéu can
thiét la phai tim ki€ém cédc phuong dn méi dé du
doannguycotéthon.

Thoigian gan day, cdc phuong phdap hoc may da
thu hut dwoc nhiéu sy quan tdm trong cong
déng nghién ctu [1]. Nhv duwoc md ta trong
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nhiéu nghién ctru trong thdi gian gan day, cac
ky thudt hoc may cé trién vong mang lai d6
chinh xac cao trong phanloai. Viécdat dugc doé
chinh xac caotrong dy doan la rat quan trong vi
né cé thé mang lai cac bién phap bao vé thich
hop trong cdc irng dung cu thé. Trong cdc danh
gid nguy co dia chan, kj thuat phan nhom dir
litudaapdung[2],vadédwdoidnchianddngdia
chan, mang noron nhantao cling dugc sir dung
[3]. Trong phan |&n cac &ng dung, két qua thu
duoc bang cac phuong phép nay da duoc bao
cdodudidanghaitrang thai, duwgchiéulatrang
thai nguy hiém va trang thai khdng nguy hiém.
D{ lieu phan phéi khdng can bang giira trang
thainguy hiémva trang thai khong nguy hiém la
mot van dé nghiém trong trong du bdo nguy co
dia chan. Tuy nhién, cac phuwong phap duoc st
dunghiénnayvanchuadd dédatduocdo nhay
vadodachiéutdtclacicdu doan.

Bén canh d¢, trong bai bao cta Bogucki [4],
nhom tac gia da sir dung cdc md hinh hoc may
khac nhau, nhu phan tich phan biét tuyén tinh
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(LDA), héiquy logistic (LR), bd phan loai cdy phu
(ETC) va bo phan loai tang cwong d6 phan giai
cuc cao (XGB), dé gidi quyét van dé phan loai
lidu tong ndng lwvgng dia chan trong vai gio tdi
cé dat d&€n muirc canh bdo hay khéng. Trong bai
bdo cha Netti[5], cActidcgid da dé xudt mdt cach
ti€p can mdi dé cai thién dé chinh xac cua viéc
dy doan nguy co diachan bang cachsirdungbo
phéan loai Naive Bayes vdi xtt ly phu dinh. Cach
ti€p cdn nay da cho thay két qua vuot trdi hon
sov@3ibé phan loai Naive Bayes truyén thdng vé
dd chinh xac. P& danh gid toan dién mo hinh
hocmay phan loai diachan cin dwavao cactiéu
chidanh gid phanloaikhdcnhau, tuy nhién, cac
nghién cttu trén chuwa dp dung da dang cac tiéu
chi ddnh gia. Su can thiét phai s&r dung cac tiéu
chinh danh gid khac nhau bé&i vi két qua clia cac
tiéu chi danh gid hiéu sut phan loai cia mé
hinh hoc mdy la mot trong nhitng yéu té quan
trong dé& chon lwa md hinh hoc may tdt nhat
trong s6 cdc mé hinh hoc may khac nhau dé 4p
dung vao thyc té. Trong bai bdo clia Kurach [6],
nhém tac gia da trinh bay giai phap cho thach
thirc khai thac dir liéu AAIA'16 dwa trén mang
than kinh tai dién (RNN) v&icac 6 nhé ngan han
dai (LSTM). Két qua phén loai cac hoat dong dia
chéan tlr gidi phdp trén thu dwoc rat cao. Trong
baibdo cia Geng[7], nhém tac gid da gdp phan
gidi quyét van dé phu thudc lich s 1au dai vao
dy dodn chudi thoi gian dia chan véi mang
noron tich chap theo thoi gian sau (CNN).
Nhém tac gid nay da dé xudt mét mang tich
chap theo thoi gian nhan qua gidn no
(DCTCNN) va mé hinh két hop bd nhé ngan han
daihan CNN (CNN-LSTM) dé du bdo cacsykién
diachan. Tuy nhién, cdc mé hinh nay dat vé mat
tinh todn va hoat ddng tot hon trén cac tap dir
lieuléon hon[8].

Trong bai bdo nay, ba phuong phap hoc may
phd bién nhwng rat hiéu qua trong phan loai,
bao gdbm phuwong phép k lang giéng gan nhat
(KNN), cay quyét dinh (DT), va RUSBoost duoc
ap dung lén tap dir liéu dé tao ra cdc méd hinh
phan loai gitta trang thai nguy hiém va trang
thai khéng nguy hiém. Sau dd, cac tiéu chi nhu
d6 chinh xac phéan loai, ty 1é duwong thuc sy, gia
tri dy doan tich cuc, va d6 do F1 duoc sir dung
dé danh gid hiéu suat cha cdcmé hinh thu duwgc
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trbathuattoan hocmay.

Bai bdo nay duoc chia lam 5 muc. Muc 1 la gidi
thiéu. Muc2 miéutd dicdiém cta ditliéu. Muc 3
thao luan vé cac thuat todn hoc méy va céc tiéu
chi ddnh gid hiéu suat phan loai. Muc 4 néu lén
két qua cla cac thuat todn hoc mdy da dp dung
vao dit liéu d3 duoc miéu ta & muc 2. Phan két
ludn chung ctia baibdo s& duwocthé hién @ mucs.

2. DAC BIEM CUA DU LIEU

Dt liéu st dung trong bai bao nay duoc trich

dan tir tai liéu s6 9. Tap dit liéu trinh bay cé dadc

trung bdi sy phan bd khong can bang gitra trang
thai nguy hiém va trang thai khéng nguy hiém.

Trong tap di* liéu ndy bao gdm 2584 mau, nhung

chi ¢c6 170 mau trang thai nguy hiém. Trong

bang di¥ liéu co tat cd 18 cot thudc tinh (cot 1 -
cot 18), va mot cot nhan (cot 19). Cac thong tin
thudctinh dwoctrinh bay cuthé nhusau:

(1) seismic:kétquadanhgid nguycodiachan
chuyén dich trong mé lam viéc theo
phuong phéap dia chan (a - thiéu nguy
hiém, b - nguy hiém thap, ¢ - nguy hiém
cao, d-trangthainguyhiém);

(2) seismoacoustic: két qua danh gid nguy co
dia chan dich chuyén trong mé lam viéc
theophuongphdpdiaamhoc;

(3) shift: théong tin vé loai ca (W - ca nhan
than, N-calamviéc);

(4) genergy:nangluwgng diachanduocghilai
trong ca trudc bang thiét bj do dia chat
hoat ddng manh nhat (GMax) trong sd cac
thiétbidodiachat;

(5) gpuls: mdt sé xung duoc GMax ghi lai
trongcatrudc;

(6) gdenergy: d6 léch cia nang lvgng duoc
GMax ghi nhan trong ca trudc véi nang
lvgng trung binh dugc ghi nhan trong
tamcatrudc;

(7) gdpuls: dd léch cia mét sé xung duwoc ghi
nhan trong ca trud'c bdi GMax so vdi s6 xung
trung binh dugc ghilai trong tdm ca trudc;

(8) ghazard: két qud danh gid nguy co dia
chan dich chuyén trong mé dang lam viéc
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thu dwoc bang phuong phap dia 4m hoc
chidyatrénmaudangky GMax;

(9) nbumps: s6 lwgng cac va cham dia chan
duocghilaitrongcatrudc;

(10) nbumps2:s6 lan va cham dia chan (trong
dai nang lvong [10%, 10°]) dwoc ding ky
trongcatrudc;

(11) nbumps3:s6 lan va cham dia chan (trong
khoang ndng lwvong [10°, 10°]) dwoc dang
kytrongcatrudc;

(12) nbumps4: sé lan va cham dia chan (trong
pham vinang lvgng [10°, 10°]) dwoc dang
kytrongcatrudc;

(13) nbumps5: sé lan va cham dia chan (trong
pham vi nang lvgng [10°, 10°]) dwoc dang
kytrongcatrudc;

(14) nbumps6: sé lan va cham dia chan (trong
pham vinang lvgng [10°, 10']) dwoc dang
kytrongcatrudc;

(15) nbumps7:sé lan va cham dia chan (trong
pham vinang lvgng [10°, 10°]) duwoc dang
kytrongcatrudc;

(16) nbumps89:s6lanvacham diachan (trong
pham vi nang lvgng [10°, 10°]) duwoc dang
kytrongcatrudc;

(17) energy: tong nang luong cla cdcva cham
diachdndadangkytrongcatrudc;

(18) maxenergy: nang lugng t6i da cla céc va
cham dia chadn duwoc dang ky trong ca trudec;

(19) class: nhan, '1' c6 nghia la va cham dia
chén nang luvgng cao xay ra trong ca tiép
theo ('trang thdi nguy hiém'), '0' c6 nghia
la khéng c6 va cham dia chan nang luong
cao nao xay ra trong ca tiép theo ('trang
thaikhdng nguy hiém').

3. CACPHUONG PHAP HOC MAY
3.1.Thuattoanklanggiénggan nhat (KNN)
Thuat toan KNN la mét phuong phap phitham
s6 duoc st dung dé giai quyét cd van dé phan
loaiva h6iquy. Macduthuattoan nay dongian,
nhwng nd cé thé phan loai t8t hon nhiéu thuat
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todn phirc tap hon. KNN yéu cau chichonk, s6
lwong hang xdm duoc xem xét khi tién hanh
phanloai.Néugidtriknho, wdclwgng phanloai
dé bj sai sd théng ké 1&n. Ngwoc lai, néu gia tri k
|&n, diéu nay cho phép cac diém & xa gép phan
vao viéc phan loai, gdy ra sw bé qua mot sé chi
ti€t cha phan bd 1&p. Do d6, gia tri cda k dwoc
xem xét dé chon nham giam thiéu 16i phan loai
trén mot s& dit liéu xac nhan doc 1ap hodc bang
cacthitucxdcnhinchéo[10-11].

3.2. Thuat toan cay quyét dinh (Decision Tree - DT)
Thuat todn DT la mot trong nhirng thuat toan
phan loai dugc st dung phd bién nhat trong cac
bai todn phan loai cia hoc may. Diéu nay cha
yéu la do thuat todn nay cé kha ndng x{r ly cic
van dé phurc tap bang cach cung cap mét biéu
dién dé hiéu, dé giai thich va cling nhu kha ndng
thich &ng cla chidng ddi véi nhiém vu suy luan
bang cach tao ra cac quy tic phan loai logic.
Thuat todn cay quyét dinh bao gbm cac nut dé
kiém tra cdcthudctinh, cdccanh dé phan nhénh
theo cédc gid tri cia thudc tinh da chon va dé lai
cac |&p gan nhan trong d6 d6i véi moi 14, mot
I&p duy nhat duwoc dinh kém. C6 hai thi tuc
chinh trong thuat todn cay quyét dinh cho thay
mot thd tuc 1a dé xay dwng cay, thd tuc kia cho
phépsuyluantrithirc, ticlaphanloai [12-13].

3.3.Thuattoan RUSBoost

Mot thuat todn 1ay mau/ tang cwong dit liéu két
hop méiduocgoila RUSBoost, duocthiét ké dé
caithién hiéusuatcdacacmo hinh dwocdaotao
dua trén dit liéu sai léch. RUSBoost dap dung lay
mau dudi ngdu nhién. Thuat todn nay loai bo
ngau nhién cac vi du khoi l&p da s6. Hinh 1 trinh
baythudttodn RUSBoost. Trong budc1,trongsd
ctamdividuduwockhditaola 1/m, trongdédmla
sévidutrongtapdirliéuhudnluyén. Trongbudc
2, gia thuyét yéu t6 duoc huan luyén lap di lap
lai. Trong budc 2a, 18y mau dudi ngdu nhién
dugcdpdungdéloaibdcacviduvéldpdasdcho
dén khi N% cla tap dit liéu huan luyén mai (tam
thoi), S{ thudc vé 1&p thiéu sb. Do d6, S; sé cé
phan phéi trong lvgng mai, D{. Trong buéc 2b,
S{va D{ duoc chuyén cho ngudi hoc co sé,
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WeakLearn, tao ra gia thuyét yéu, h¢ & budc 2c.
Dwa trén tap dit liéu dao tao ban dau, Sva phan
phéitrong lugng, D, ton that gia,e, dwoctinh &
budc2d. Trong budc 2e, tham s6 cdp nhattrong
lvgng, aduwoctinhbang €./(1 — €;).Tiéptheo,
phanphditronglwongcholanlaptiéptheo, Diy
duoc cap nhat & buwdce 2f va chuin héa & budce
2g. Sau T lan 13p cla budc 2, gid thuyét cudi,
cung, H(x) dwoctra vé dudidang biéu quyét cod
trongsd chiacicgidthuyétyéu [14].

Thuat toan RUSBoost
Cho: Tap hop S céc vi du (xq,¥1), -+, (o Yim)
Vvéi lop thieusd y" €Y, |Y| = 2
Ngudi hoc yéu, WeakLearn
S6lanldplai, T
Ty 18 phan trdm mong muén trong téng sé cac
truong hop duoc dai dién bai 10p thiéu s6, N
1. Khéitao Dy(i) = % véi moi i.
2. Gant=1,2,..T
a. Tao tap dit liéu hudn luyén tam thoi S/
v&i phan phdi D/ bang cach st dung 13y
mau dudi ngau nhién.
b. Goi WeakLearn, cung cip cho né céc vi
du S{ va trong lugng clia ching D;.
c. L&y lai mot gid thuyét hy: X XY - [0, 1].
d. Tinh t8n that gia (d6i vai S va D,):
€t = Z(i,y):yi:ty D.(i)(1 — ht(xi'yi) +
ht(xiv y))

e. Tinh thdng sd cip nhat trong luong:

f. Cap nhat D;:

1
. o 5(A+he(xpy)—he (X y:y YD)
Dt+1(l) Dt(l)af( ety ) —he(xp,y:y+y;))

g. Chudnhda D, :ChoZ;=Y; Dy 1(D)

Deyr (D)
Z

Dt+1(i) =

3.  DPua ragia thuyét cudi cung:

T
1
H(x) = argmax Z h¢(x,y)log—

yey t=1 At

Hinh 1. Thugt todn RUSBoost
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3.4. Phurong phap danh gid hiéu suat phan loai
Trong bai bado nay, cadctiéu chinhw d6 chinh xac
phéan loai, ty |1é duong thyc sw, gid tri du doan
tich cwc, va d6 do F1 duoc st dung dé danh gia
hiéu suat cla cac thuit todn hoc may néi trén
duatréntapdirliéu dugcmo ta @ muc 2. Trong
phan loai nhi phan, ma tran nham |an duoc
trinh bay trong Bang 11a modttrong nhirng cach
tdt nhat dé danh gia cdc mo hinh hoc méy. Ma
tran nham 14n cho thady m&i quan hé gitta daura
cUa bé phan loai va dau ra dung.Bang 1 chira
bén két hop khdc nhau cta cac gid tri dw dodn
va gia tri thuc té€, dwoc gidi thich la duong tinh
thwe (TP), dwong tinh gia (FP), am tinh thuc sw
(TN), &m tinh gia (FN). Trong nghién ctru nay,
cac trang thai nguy hiém duwoc xac dinh 13 loai
tich cuwc, ki hiéu la 1 va cac trang thai khéng
nguy hiém duoc coi la loai tiéu cuc, ki hiéu 13 0.
Dua trén ma tran nham Ian, do chinh xac phan
loai, ty 1& duong thuc su, gia tri duy dodn tich
cuwc,vadodoFlduwoctinhtoan [15].

Bdng 1. Ma trdn nhém lan

Gid tri dw dodn

Q) : ” :

Ql Lép Tiéu cuwc (0) | Tich cuwc (1)
3| Am tinh Duwong tinh
g Tieuewc(0) |y s (TN) | gia (FP)
(o) ~ , .2 ,

- , Am tinh gia | Dwong tinh
Sf Tiehewe () | ey T | the se (1)

Céac tiéu chinh danh gid hiéu suadt md hinh hoc
may dwgc dinh nghianhu sau [16]:

DO chinh xac cha phéan loai la mét trong nhirng
thuwdc do dwoc st dung phd bién nhat dé danh
gid do chinh xac phéan loai trong hoc may. b6
chinh xac phan loai duoc dinh nghia la ty 1é cla
cac mau duoc phan loai chinh xac trén téng s6
mau va dugctrinh bay nhu (1).

(TP +TN)
(TP + TN + FP + FN) (1)

PO chinh xac =

Gia tri dw doan tich cyc, P minh hoa ty 1é cdc mau
dwong tinh dugc phan loai chinh xac trénténg s
cac mau dy dodn duong tinh, va dugc thé hién
nhuv (2).
TP
p=—»1C _
(TP + FP) 2)
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Tyléduwongthycswhaydénhay, Sthé hiéntylé
gitta mau dwong tinh tich cuwc trén téng sé mau
dwong tinh tich cwc va sé mau am tinh giad duoc
trinhbaynhu (3).
TP
>T PN G
D06 do F1 dugc dinh nghia la gid tri trung binh
hai hoa gilta gia tri du doan tich cwc, Pva ty 1é
duong thuc sy hay dé nhay, S dwgc minh hoa
trong (4). D6 do F1 c6 pham vi tir 0 dén 1, cé
nghia |a gia tri cao cla nd cho thay hiéu suat
phanloaicao.
PxS
P+$§

F1=2 (4)

4.KETQUA

Cacmatran nham Ian clathuattoan KNN, DT
va RUSBoost dya trén tap dit liéu dwoc trinh
baylanluottrongBang?2,3,4. Duyavaocidcma
trannham 1an d6, bang téng hop TP, FP, TN, va
FN cGiathuattodn KNN, DT, va RUSBoost duoc
thé hién &Bang5.Hinh2sosdnhcactilé TP, FP,
TNvaFNclathudttodn KNN, DT va RUSBoost.
Théng quaHinh 2, ching tdi nhan thay thuat
todn KNN dy dodn s6 1an am tinh thuc sv cao
nhat, tiép theosaulanluotlathudttodn DT va
RUSBoost.

Nguoc lai, thudt todn RUSBoost dy doan sé
lan duong tinh thuc sy 1a cao nhat, tiép theo
saulathuittoan DTvaKNN.Diéudéngchuyla
sé lan duwong tinh thuc sy cha thuat todn KNN
rat thap. Bén canh d6, ching téi cling nhan
thay ty 1& duwong tinh thuc sy rat thap hon so
voitylé damtinhthwcsy & cabathudttodnhoc
may naitrén.

Bdng 2. Ma trdn nhdm I4n cta thudt todn KNN

m 7 . 7

N Gia tri dw doan

= Lép Tiéu cuc (0) | Tich cuc (1)
S | Tiéu cuc (0) 716 7

® | Tich cuc (1) 52 1

Bdng 3. Ma trdn nhédm Ian cta thudt todn DT

m 7’ . 7

N Gia tri du toan

= Lop Tiéu cwc (0) | Tich cuc (1)
5 | Tieu cye (0) 668 55

® | Tich cye (1) 44 9
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Bdng 4. Ma trdn nhdm IGn cta thudt todn RUSBoost

0] - ,

TN Gid tri dw dodn

§ Lop Tiéu cwc (0) | Tich cuc (1)
S | Tiéu cuc (0) 482 242

® | Tich cyc (1) 27 26

Bdang5. Bang téng hop TP, FP, TN, va FN cda thudt

todn KNN, DT va RUSBoost
KNN DT RUSBoost
TP 1 9 26
FP 7 55 242
TN 716 668 482
FN 52 44 27

700

600

500

400

300

200

100

HEx

FN

#KNN DT ®XRUSBoost

Hinh 2. So sénh 4 ty s6 TP, FP, TN, FN cta thudt
todn KNN, DT va RUSBoost

Bang so sanh do chinh xac, P, S, va F1 cla ba
thuat toan KNN, DT, va RUSBoost dugc trinh
bay & Bang 6. Bén canh do, cac tiéu chi do
phanloaictathudttoan KNN, DT, vaRUSBoost
clingdugctrinhbay ®Hinh 3. DuatrénHinh 3,
dd chinh xac cda loai thuat todn KNN la cao
nhat, khodng 0.924, tié€p dén la thuat todn DT
va RUSBoost vdi dd chinh xaclanluot1a 0.872
va0.655.Trongkhidd, tylé dwongthucsucho
thdy su nguoc lai, cao nhat 1a thuat toan
RUSBoost, sauddlanlwotla DTva KNN vdicac
gidtrilanlwotla0.49,0.17va0.0109.

Tuwong tu nhu vy, dé do F1 cling cho thay gia
tri cao nhat & thuat todn RUSBoost, khoang
0.162,tiéptheoddlathuadttodn DTva KNN vdi
cac gia tri Ian lwot 12 0.153 va 0.032. O gid tri
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du doan tich cuc thi lai cho thdy két qua cao
nhatthudcvéthuattodn DTvdigidtrila0.141,
ti€ptheosaulda KNNvaRUSBoost v&icacgiatri
[Anlwotla0.125va0.097.

Bdng 6. Bang so sdnh DB chinh xdc P, S va F1 cua
ba thudttodn KNN, DT va RUSBoost

KNN DT RUSBoost
Do chinhxac| 0.924 0.872 0.655
P 0.125 0.141 0.097
S 0.019 0.17 0.49
F1 0.032 0.153 0.162

Do chinh xac P S Fl
#KNN SDT ®RUSBoost

Hinh 3. Cdc tiéu chi do phén loagi cta thudt
todn KNN, DT va RUSBoost

5.KETLUAN

Hoatddngkhaithdcmoluénxudthiénclacac
moi nguy hiém dan dén cac vu tai nan déng
ti€écxdyra. Do dd, cdcphuong phapthich hop
canduocdé xudt dé cé thé giam thiéu cacvu
tai nan khéng mong muén xay ra. Trong bai
bdo nay, ba thuat toan hoc may co ban, bao
gdm KNN, DT va RUSBoost, dugc sit dung dé
phan loai trang thai nguy hiém va trang thai
khéng nguy hiém khi khai thdc mo. Bai bao
consirdungdadangcactiéuchidanhgiakhac
nhau, nhu dd chinh xacphanloai, tylé duong
thucsy, gia tridy dodn tich cyc,vadé do F1,
dé& danh gid toan dién hon vé md hinh phan
loai dia chdn gilta haitrang thainguy hiémva
khoéng nguy hiém. Dua trén tiéu chi dd chinh
xac, cd bathudttodn nditrén di cho thay cac
két quad phanloaitdt, trong dé nGibatnhatla
dé chinh xac ctia thuat todan KNN v&i gia tri
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khoang 0.924. K&t qua cla cac tiéu chi dadnh
gia khac nhu ty 1&é duong thyc sy, gia tri dy
doan tich cwc, va d6 do F1 cling thu duoc
trong bai bdo nay. Tuy nhién, cac két qua nay
vanchuadattdicacgidtrimongmudn.

Trong twong lai cac ky thuat 1ay mau lai duoc
tim hiéu va thuc hién dé gitip ching téi giam
ty 18 mat can bang cha hai trang thai nguy
hiém va khéng nguy hiém. Do d6, cdc két qua
phan loai c6 thé duwgc cdi thién, dic biét 1a
nangcaotylé duwongtinhthywcsysovditylé
amtinhthucsuy.
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Performance evaluation of machine learning Algo-
rithms for predicting hazardous seismicbumps

ABSTRACT

Tran Thanh Cong’, Dao Tang Tin

Miningoperationsarealwaysatriskbecausethereareseismichazardsthatfrequentlyoccur
underneathmines. These hazards are difficult to detect, canbe compared with earthquakes,
and have very serious consequences for humans. Therefore, the development of methods to
predictdangerous underground conditions is essential to minimize undesirable damage. In
this paper, machine learning algorithms, such as k nearest neighbors, decision trees, and
RUSBoostare appliedto the dataset to detect dangerous and non-dangerous states. Based
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on classification measurements, named accuracy, recall, precision, and F1 measure, we

observe the machine learning algorithms mentioned can create the classification models
withreliableresults.

Keywords: machinelearning, KNN classification, decision tree, RUSBoost, seismicbump
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