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NGi dung chinh

@ GIGI THIEU
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A. GIGI THIEU

Nang sult trong cac hoat dong khai khodng toan ciu thudng suy glam
va chit luong quing di xudng, bAt chdp nhiing cai tién khéng nging vé co
ché van hanh.

Lé Bich Phugng Hitu Cao Trinh M&t s6 ing dung cta ML - Al Ngay 16 thdng 5 nam 2019 4



A. GIGI THIEU

Nganh céng nghiép khoing san phai lién tuc dbi mit véi nhitng vin dé:

o Gia ca khoang san thay déi thit thudng
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A. GIGI THIEU

Nganh céng nghiép khoing san phai lién tuc dbi mit véi nhitng vin dé:
o Gia ca khoang san thay déi thit thudng
o Thay d&i tinh chit céng viéc
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A. GIGI THIEU

Nganh céng nghiép khoing san phai lién tuc dbi mit véi nhitng vin dé:
o Gia ca khoang san thay déi thit thudng
o Thay d&i tinh chit céng viéc

@ Su gia héa clia cdc md hién cé
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A. GIGI THIEU

Nganh céng nghiép khoing san phai lién tuc dbi mit véi nhitng vin dé:
o Gia ca khoang san thay déi thit thudng

o Thay d&i tinh chit céng viéc

@ Su gia héa clia cdc md hién cé

o Nhiing rao can d&i méi

Eé
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A. GIGI THIEU

Trong viéc 1&n k& hoach cho cic hoat déng tuong lai, cic nha quan Iy
khai khodng nd luc bién thach thirc thanh co héi, dang ngdy cang chi
trong dén hé cong nghé cao lién quan dén Al (tri tué nhan tao), bao gbm
cd Hoc May (Machine Learning), mang than kinh sau nhan tao (deep
artifical neural network), x& ly dnh (image processing) va x& ly ngdn ngir
tu (NLP - Natural Language Processing), v.v.

VAn dé: khéng c6 giai
phap céng nghé duy nhit
nao cho cac thach thic
cla nganh khi tich hop
hiéu qua vao quy trinh
lam viéc von doi héi tri
tué con ngudi

Lé Bich Phugng - Ha Hitu Cao Trinh

Céng nghé Al
—

Mat s& tng dung ctia ML - Al

D3y manh kh3 ning cia
t8 chic trong viéc hoan
thanh nhiém vu, ra
quyét dinh, tao tuong
tac hap din va dua ra
cac két qua kinh doanh
vitng chic hon
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A. GIGI THIEU

Can b3t dau bing viéc dt ra nhiing cau hdi co ban:

o Tai sao cic cdng ty khai khodng nén tién hanh cic tng dung Al?

o Cic thach thiic chl yéu ndo s& x3y ra khi trién khai Al trong nganh
cdng nghiép khai khoang?

@ Lam sao céc cbng ty khzii khodng cé thé chudn bi cho viéc tién hanh
Al va dat nhitng buéc dau tién?

trén co s da xac dinh rd nhiing khé khan:

o Nhitng phiic tap trong bt ky ting dung céng nghé ndo ciing déu
mang tinh thach thiec.

o Cac dbi tic quan trong dang ngéylcéng kh3t khe doi hdi céng nghé
phdi ddm b~éo tdng cudng gia tri cot I8i va ki,\é nang cla cong ty,
trong khi van giit nguyén tinh linh hoat va tiét kiém chi phi. Eé
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NGi dung chinh

@ NOI DUNG
e Phin I. UNG DUNG ML - Al TRONG CONG NGHE KHAI KHOANG

o Phin Il. BAI TOAN TIM MUOI — PHUGNG PHAP VOTING
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Phan I. UNG DUNG ML - Al TRONG CONG NGHE KHAI

KHOANG

. LY DO CHON Al VAO THOI DIEM HIEN NAY
Loi ich cha Al

e Dua ra cic quyét dinh nhanh hon véi dé chu3n xéc cao hon
o Cai thién stic khde va an toan

@ Nang cao hiéu qud théng qua qué trinh loai trir sai sét

o D& lai ddu chan méi trudng nhd hon

Lé Bich Phugng - Ha Hitu Cao Trinh

Mt sb tng dung ciia ML - Al Ngdy 16 thang 5 nim 2019 9 /51



l. LY DO CHON Al VAO THOI DIEM HIEN NAY

1. DUA RA CAC QUYET DINH NHANH HGON VGI DO CHUAN

XAC CAO HON

St dung Machine Learning dé cung cAp gia tri bing cach lién tuc thu
thap dit lidu va I3y cic yéu td quyét dinh thuc dia séng subt cé kha ning
t8 chic hop ly quy trinh 1am viéc trong khi ddng thdi gidm thiéu sai sét.

Chgng han nhu Rockmass Techonologies d3 trién khai hé cam bién
méi nhit nh3m thu hdi dif liéu thai gian thuc dé xac dinh cic pha hay
tiém 4n dang mat (failure plane) trén bé& mit d4, st dung phan cling cAm
tay phan tich b& m3t da va cung cAp dit liéu cho ngudi dung chi trong vai
phit. Viéc nay duoc thuc hién véi phdn mém phan tich dif liéu nhanh ghp
18 13n so véi perdng pha’p tha céng hién nay, dem lai két qua 13 mét
phuong phap théng nhit va c6 hleu qua chp tién trong viéc dua ra danh
gid chuin xac va nhanh chéng vé& cac nguy co tiém an. Eé
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l. LY DO CHON Al VAO THOI DIEM HIEN NAY

1. DUA RA CAC QUYET DINH NHANH HGN VGI DO CHUAN
XAC CAO HGN

“Lan dau tién trong nganh cdng nghiép ndy, ching t6i thiy duoc su
hita hen clia mét vong I3p khép kin tir khau dao tao dén hoat dong
khai thac va ngugc lai. Diéu nay cho phep ching tdi thiét 1ap céc tiéu

chuan thuc hién tét nht dusc yéu ciu, va sau dé I3 g|am sat tung ca

nhan khai thic dé sém ngan chan dugc tinh trang suy giam nang luc

v thiic day chung hudng dén luc luong lao déng xut sic.”
ThoroughTec
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l. LY DO CHON Al VAO THOI DIEM HIEN NAY

2. CAl THIEN SUC KHOE VA AN TOAN

Al gitp h3 trg qua trinh dua ra quyét dinh tét hon va nhanh hon — yéu
tb quan trong trong viéc cai thién siic khde va diéu kién an toan cho céng
nhan mé tuyén diu, gidm thiéu kha ning dit ho vio cic tinh hubng nguy
hiém va thic diy thay d8i trong nganh khai khodng theo hudng “ldy qud
tAinh 13m trong tam thay vi con ngudi.” Day manh kha ning clia Al I3 cbt
I3i trong nén tang dao tao dua trén gia lap cla ThoroughTec, trong dé
cic bd cam bién cé thé mac trén ngudi s& lién tuc gidm sat hanh vi cla
cong nhan, chay dir liéu ma vé sau s& dugc phéan tich tu dong nhim tim ra
cac khuynh hudéng hanh vi sai tréi, va khuyén nghi cich dao tao sira chira
cao db trong mdi trusng gia 1ap. Viéc nay cho phép cic quan ly khu mé
chd dong phan ng véi nhung thidu sét tiém tang hay rd nét trong ning
luc cla nha khal thac, 1&n ké hoach can thiép d3o tao sao cho phu hop
nhit véi nhu ciu cla timng cong nhan va ning cao tbi da tiéu chuan@
luc clia nha khai thic xuyén subt toan luc luong lao déng.
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l. LY DO CHON Al VAO THOI DIEM HIEN NAY

3. NANG CAO HIEU QUA THONG QUA QUA TRINH LOAI TRU
SAI SOT

“Nhiing ai biét tan dung Al chinh 13 nhiing ngerl quyét dinh dau tu

v6i ngudi ban va dugc quyén truy cap dau tién.

lonic Engineering

Bing cach huln luyén méy song song véi ngudi — dic biét 13 st dung
c4c mang no-ron dé& hoc hdi cic dic tinh ma nha khai thic dang tim kiém
— thoi gian khai thic va chit lugng san ph§m ducc cai thién tbi da, do dé
gia ting tiém n3ng gitp gidm thiéu chi phi.
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l. LY DO CHON Al VAO THOI DIEM HIEN NAY

4. DE LAl DAU CHAN MOI TRUGNG NHO HON

Viéc gin cong nghé Al vao hé théng ton tai sin dang gitp cho nganh
céng nghiép khai khodng gidm bét yéu ciu ning luong va han ché cic diu
chan méi trudng cla né. VAn dé khdng khi luu théng dem dén chi phi
ning lugng 16n nhit trong mét khu mé dudi long dat. Dya vao lugng dif
liu hon 6 n3m qua, Shyft Inc. dang s dung Machine Learning d& du bao
cac cao diém nang lugng. Co ché tu diéu chinh duoc ting cuong Al cla hé
théng Iuu théng khi sit dung kiém so4t qué trinh tich hop ciing d3n dén
viéc gidm thidu chi phi ning luong déng ké.
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l. LY DO CHON Al VAO THOI DIEM HIEN NAY

4. DE LAl DAU CHAN MOI TRUGNG NHO HON

“Nh& cé viéc chay m3 tu dong théng qua cdng nghé “cdm vao 1a
chay” (plug and play) cta cong nghiép, cac ky thudt vién chuyén vé
luu théng khi cé thé gan nhu dit lai vi tri thiét b (VD: quat) & cac

dia diém méi d& dang nhu 13p chudt hay ban phim vio méy tinh. Cac
thiét bi cong nghiép dugc nhan dién va cé thé kich hoat tir xa hay tu
doéng.”

Shyft Inc
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l. LY DO CHON Al VAO THOI DIEM HIEN NAY

Xin nhic lai 13 khéng mot
cbng nghé nao sé hitu/sé trd
thanh than dugc duy nhit cho
toan bd nganh céng nghiép nay
hay b4t ky pham vi khai thac cu
thé ndo. Ddng thdi, cong nghiép
khai khodng dang din nhan ra
ring cac céng nghé lién quan dén
Al c6 thé hd tro ddi ngii cong
nhan tuyén dau trong viéc dua ra
quyét dinh nhanh hon, déng thai
gidm thiéu sai s6t do con ngudi
gay ra, gidm thiéu diu chan méi
trudng va nhu cAu cin can thiép
ngum ‘trong nhung tinh hudng
tiém 4n nguy hiém.
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l. LY DO CHON Al VAO THOI DIEM HIEN NAY

Tuy nhién, tng dung va st dung céng nghé Al mang lai nhiéu thach
thiic dang k&, nén cic cong ty khai khodng truéc hét cin phai hiéu rd han
ché va rio can chi ydu c6 thé s& phai dbi mit khi trién khai Al trong t&
chiic cta minh.
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Phan I. UNG DUNG ML - Al TRONG CONG NGHE KHAI

KHOANG

I. NHUNG THACH THUC TRONG UNG DUNG Al
o Phuong phap thi nghiém d& tao insight (su thiu hidu) con ngheo
@ Vin héa nganh chdi tir dén nhan Al
o Hiu biét con han ché vé cich trién khai cong nghé Al (céch thic van
hanh va Igi nhuan dau tu)
e Thiéu nang luc hién cé dé hd tro Al
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I. NHUNG THACH THUC TRONG UNG DUNG Al

1. Viéc tao ra insight

S6 lugng cac thiét bi chay dif liéu két nbi ngdy cang ting din dén mot
két qua 13 su khé kh3n trong viéc phé chuin va dbi chiéu cic ngudn khic
nhau vao co s3 dir liéu cé t8 chic.
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I. NHUNG THACH THUC TRONG UNG DUNG Al

1. Viéc tao ra insight

Phan 16n khé khin nay n3m & cach diéu phdi chit luong théng tin sb va
hinh 3nh ma cé thé dugc Al thiic ddy nhdm cho ra céc insight cé ich.

D& nhim dap lai, ThoroughTec d3 dén nhan mét cich tiép can nhanh
chéng khi phat trién san pham cla ho, bing cich chay thuat toan trén dir
liéu test di kém véi su theo d&i clia con ngudsi. Céac két qua d3 duoc dung
dé cai thién thuit todn trong khi do phiic tap cia cac kich ban test khong
ngling ting |&n va sy lién quan vé& ngudi gidm di.
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I. NHUNG THACH THUC TRONG UNG DUNG Al

2. Van héa nganh

Khai khoang vén ludn dugc coi 13 mdt nganh kinh doanh day rii ro véi
chit luong khdng chic chic, bt 8n dinh trong diu tu va gis kim loai luén
thay déi, vay nén moi co hdi gitp gidm thidu nguy cd va tiép tuc ap dung
dugc cac phuong phap d3 kiém ching déu dusc khuyén khich. Chinh viéc
ngai rii ro ndy d3 che 1Ap cic co hdi d6i méi, ciing nhu nhidu hoat déng
chl yéu tranh di du trong viéc ching minh ning luc dua trén kinh
nghiém cta cac cdng nghé& mdéi vi chi phi phdi bo ra truéc cung kha ning
that bai hay nguy co lién quan dén “chdy mau cong nghé hién dai” déu
chua dugc can nhic thong minh.

Eé
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I. NHUNG THACH THUC TRONG UNG DUNG Al

2. Van héa nganh

Céch tiép can clia Wipware 13 tap trung vao vin dé cai thién kinh
nghiém hang ngdy cla céng nhan tuyén diu — bao gbm thay déi tir cich
thitc hoan toan “chép nhan thir va sai” trong qué khit khi nhan vién cb
gang du doén 15 hong trén may nghién thudng 1am tang thdi gian chét cla
thiét bi. Dya vao cic mang no-ron, Wlpware cung cip nguyén vat liéu thoi
gian thuc gitp uéc luong dif liéu trong sudt qua trinh khai khodng cho
phép kiém soat quy trinh ty déng, tir dé cdi thién khad ndng cta cdng nhan
trong viéc tién doan cac ddt gy trong hoat déng khai thac va cit gidm
chi phf théng qua thdi gian chét it di va kéo dai tudi tho thiét bi.

E_
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I. NHUNG THACH THUC TRONG UNG DUNG Al

3. Hiéu biét con han ché

Viéc ting dung Al thanh céng thudng mang tinh cbt yéu, nhung céc
chuyén gia khai khoang ciing can hiéu ring chiing doi héi rit cao su can
b\éng vé loi nhuan diu tu, cic qud trinh thay dai dugc néng cao l3p lai lién
tuc va nhan vién tham gia — khéi dau bing viéc cac nha diéu hanh nudi
dudng kién nh3n va khdng hy vong sé cé dudc loi nhuan sau quy téi. Mét
cdng ty da dat dugc sy can bang nay 13 Praemo c6 tru sé & Ontario, ho
d3 hop tac v8i nhan vién trong subt giai doan mé dau cda san pham, cho
phép cic cong ty khac truc tiép thiy ducc céng nghé clia Praemo khi
phan tich dir liéu trong thai gian thuc nh3m xac dinh cic hanh vi bt
thudng v& thiét bi va qué trinh. Bing cach kiém tra san pham véi thiét b
clia cong ty khai khodng, nhan vién d3 khéng chi duoc gin két vao qua
trinh phat trién s3n pham m cdn cho co hdi nhan dugc insight thic day
hanh déng tir chinh san pham, tir d6 khuyén khich nhan vién dua ra y kién
gilip nang cao gidi phap. Ngoai ra, né con tao diéu kién cho cac c6n@
dbi tac thiy duoc giai phap d3 cai thién hoat déng khai thac clia ho qua
thdi gian ra sao, thay vi trién khai trudc todn bd gidi phap tir diu Fen-cuon
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I. NHUNG THACH THUC TRONG UNG DUNG Al

4. Thiéu ning luc

Vi cic cdng ty khai khodng 6 xu hudng tiép thu ning luc Al tir cic
ngudn ngodi thay vi phat trién ching, nén céng tic tng dung cé thé s&
nhanh chéng bi sa I3y — nh4t 13 khi b& mit céng nghé c6 xu hudng tién
héa chéng mit. Ngoai ra, né con ting thém théi quen cb hitu trong nganh
[a khong trién khai bat ctt thir g khéng s8n sang cho thi trudng trong khi
d3 c6 nhiéu xac nhan ring cic cich tiép can dng dung nhanh nhen va
theo giai doan s& bao gdm ca nhiing uu thé canh tranh rd rang . Véi tu
cach la mot start-up dua trén thi nghiém phong lab tham gia vao nganh
nh3m din dudng cho cdng nghé ctia minh, Rockmass Technologies d3
nhanh chéng tao ducc niém tin véi cac céng ty khai khodng sin ldng chao
dén ho tham gia vao qué trinh kiém thi cda minh. Didu ndy chdéing minh
c6ng ngh& non tré c6 thé gilip ning cao hoat déng va dua cac dbi tac
chlen lugc dén su ting truong dai han - mot qué trinh nhiéu kh3 na@
tén thoi gian nhung lai dén dap vao phat cubi.

Lé Bich Phugng - Ha Hitu Cao Trinh Mat s& tng dung ctia ML - Al Ngay 16 thang 5 nam 2019 24 / 51



I. NHUNG THACH THUC TRONG UNG DUNG Al

B4t chip viéc lidu c6 gidi phép lién quan dén Al, nén cdng nghiép khai
khodng van tiép tuc dbi mit véi vd sb rao can khi ban dén chuyén thich
nghi véi thay d8i va céng nghé. Tuy nhién, tuong tu nhu véi viéc quan Iy
moi thich thic, nhiing lva chon ma cac nha diéu hanh khai khodng dua ra
hém nay s& quyét dinh lidu tré ngai c6 thanh co hdi mai sau hay khdng.
V3 véi viéc phét trién bén vitng ngdy cang quan trong trong cach tiép can
dai han, nhu ciu cn dén cic giai phap c6 tro gilip clia céng nghé chua
bao gid 16n dén thé.

Ddng thdi, viéc phat trién cac gidi phap tiét kiém chi phi doi hdi nhiéu
can nhic thay vi chi don gidn 13 xéng vio rdi tim hiéu din trong qué trinh
di theo. Nh3m gia ting co hoi thanh cong, cic tap doan khai khodng can
phai di qua mdt chudi cac budc duoc dinh nghia rd rang trong viéc thiét
k&, ciing nhu tién hanh chién lugc va dng dung Al. Eg
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Phan I. UNG DUNG ML - Al TRONG CONG NGHE KHAI

KHOANG

I1l. Quy trinh 5 budc khi cac cong ty khai khodng dau tu vao Al

Truyén dat

Kham . Chudn bi | — TaAo c\ac . ca.cx|n5|.g£ht . T,hao
hi di lie md hinh (hiéu biét tac
> U lieu phan tich dat duoc héa

nha Al)
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I1l. QUY TRINH 5 BUGC KHI CAC CONG TY KHAI KHOANG

DAU TU VAO Al

1. Kham pha

Céac nha l1anh dao trong nganh cong nghiép khai khodng va tai nguyén
kh3ng dinh ring viéc 1&n k& hoach k§ cang va khdm phé budc dau cich
ing dung mét cdng nghé c6 thé gidm thiéu nguy co dang k&. Cac cong ty
nén khdi dau bing viéc ké&t hop muc tiéu va nguyén vong cla linh dao
doanh nghiép véi cach tuong lai khai khoang tréng cdy vao t8 chic. Diéu
ndy kéo theo viéc dit ra cic ciu hoi ding din nh3m xac dinh ngudi ding
v3 trudng hop sir dung chii yéu, hidu cic xu hudng ciing nhu co héi trong
nganh, chi ro nguén luc va xac dinh Al ¢ kha ning hd tro tbt nhit & dau.
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I1l. QUY TRINH 5 BUGC KHI CAC CONG TY KHAI KHOANG

DAU TU VAO Al

2. Chuan bij dif liéu

Khi tap trung vao dif liéu c6 tiém ning tic déng cao, viéc trién khai
mot phuong phép dugc t8 chic tbt, cé thé [3p lai, xem xét va chuyén giao
mang ¥ nghia quan trong trong su thanh céng khi b3t dau ra tran. Bing
cach nhin manh vao viéc thiét k& cac ké hoach ngu nhién nhim giai
thich nhitng diéu khéng biét trudc — ciing nhu gidi thich nhitng gia dinh va
xac dinh khi nao nén dirng phéan tich dé t4i danh gid va l3p lai — giai doan
ndy lién quan dén viéc bién d&i di liéu ngudn thd thanh mét dang thic cé
thé dugc diing trong m& khéa insight va chay cac quyét dinh caa doanh
nghiép.
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I1l. QUY TRINH 5 BUGC KHI CAC CONG TY KHAI KHOANG

DAU TU VAO Al

3. Tao cac md hinh phan tich
Nhic dén giai doan phat trién cia viéc dua vao str dung céng nghé&, muc
tiéu gid day 13 st dung cac cich thiic trong nganh tét nhit nh3m phan
tich dif liéu cAu tric dé xac dinh md hinh dif liéu cin thiét trong viéc chi
rd thach thiic, tir md hinh Machine Learning cho dén mé hinh Deep
Learning dua trén dé phiic tap cGa dé 4n kinh doanh. Trong subt giai doan
nay, viéc quan ly d phic tap trong hoat dong sé dugc day manh, ching
han xem xét dén vai tht nhu d6 sdu cha md va cic yéu td khic lién quan
dén phan tich chuin xac. Viéc [én mé hinh phat trién tap trung vao pham
vi con gilip chi rd cac nguy co khdng thiy trudc, bao gém thiéu co s ha
tang k§ thuat s3n c6 cho viéc dng dung, hay phai san xuit véi chi phi thip
trong sudt qué trinh ban dau ng dung cong nghé Al E_g
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I1l. QUY TRINH 5 BUGC KHI CAC CONG TY KHAI KHOANG

DAU TU VAO Al

4. Truyén dat cac insight (hiéu biét dat dugc nha Al)

Su truc quan héa dit liéu truc gidc dugc van hanh nhim xay dung tém
tit nhu ciu ngudi diing (user story) va lién tuc dich dit liéu sb sang anh
hudng v& hoat déng, tir d6 tit c3 cic 6 déng hiéu ducc céng nghé d3
déng gbép vao doanh thu va xdy dung ning luc t8 chiic thé& n3o. Qué trinh
nay ciling cho phép cac Ianh dao hoat dong dua trén cic insight va kham
pha thém vé& cdc mé hinh phan tich.

Eé
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I1l. QUY TRINH 5 BUGC KHI CAC CONG TY KHAI KHOANG

DAU TU VAO Al

5. Thao tac héda

Viéc thiét 1ap hudng din cé t8 chuc quanh ban chit ¢6 thé l3p lai va
trung 13p khdng ngling clia céc gidi phap truc quan dem lai cho cdc nha
I3nh dao khai khodng su linh hoat trong cich quan Iy hang ngdy vé ning
luc phan tich nh3m xac dinh don vi nao s& hudng loi tir giai phap, ciing
nhu danh gi4 thém cac céch tiép can hoat déng nhu chuyén giao kién thic
vd m& rdng nhan luc, hay phat trién, ddo tao vi chuyén giao. Cac giai
phap hoat déng ducc xac dinh sé giai quyét thich thirc va qué trinh cung
cAp tu lidu xuyén subt nhim dam b3o thuc hién nhitng buéc dau tir y
tudng trién khai.

E_
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Phan I. UNG DUNG ML - Al TRONG CONG NGHE KHAI

KHOANG

IV. UNG DUNG Al - ML TRONG KHAI KHOANG

@ Thiam do khodng san

@ Phuong tién va may
khoan tu déng

@ Phan loai khodng san

o Ung dung ban sao sb
(digital twinning)

@ An toan va bdo tn
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IV. UNG DUNG Al - ML TRONG KHAI KHOANG

1. Tham do khoang san

Tri tué nhan tao (Al) va Machine Learning cé thé hd tro cic cong ty
khai khodng trong viéc tim ra khodng san dé chiét tdch — mét thanh té
cbt yéu cha bAt ky cic hoat dong khai khodng théng minh ndo. D cach
tng dung Al vd Machine Learning ndy con kha méi, song nhiéu céng ty
khai khodng d3 té ra hiing thi véi trién vong cla né. Goldspot Discoveries
Inc. 13 cdng ty huéng téi muc dich bién viéc tim vang thanh khoa hoc hon
13 nghé thu4t bing cach st dung Machine Learning. Tuong tu nhu thé,
Goldcorp va IBM Watson dang cling hop tac dé dua trf tué nhan tao vio
viéc xét duyét toan bd cic théng tin dia chit s§n c6 nh3m tim ra cac dia
diém khoan vang tét hon & Canada. Nhiing nd luc ndy s& tré nén chinh xac
hon khi tién hanh tim kiém cac khu vic khai thac bing Machine Learning,
tr dé mang lai Igi nhuin cao hon cho nganh cong nghiép khai khoé\rl-g._’?_=
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IV. UNG DUNG Al - ML TRONG KHAI KHOANG

2. Phuadng tién va may khoan tu dong

Nhiéu ngudi trong chiing ta chi tap trung dén su tién bd clia Uber,
Google va Tesla trong linh vuc phuong tién tu dong ma khong nhén ra Rio
Tinto d3 st dung xe tai khai mo tu dong cé thé van chuyén dén 350 tin
va hoan toan tu hanh tir n3m 2008. Loai phuong tién nay di tac dong dén
I6i nhuén cha cdng ty khi gidm thiéu 13% nhién lidu st dung va van hanh
an toan hon. Vi ¢6 thé chitng minh ring nhitng thi thach khi l4i xe tu
dong trong mé da khéng qud dang so (xe tai di chuyén cham, khéng phai
lo v& ngudi di bd), nén day vin dugc coi 13 mét thanh tyu dang ké. Trong
n3m nay, cong ty sé dua vao hoat dong hé théng dudng sit van tai dudng
dai tu déng, va day ciing chinh 13 budc tiép theo trong viéc phat trién
chuong trinh “Mine of the Future”. Chiéc tau hda tu d6ng vGi 244 toa da
dudgc nghién clru phat trién trong 5 ndm, nhung phai den cudi n3m nay
mc:5i b5t dau di vao hoat déng sau khi d3 sia chita mét sb truc tric @
mém va lién lac.
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IV. UNG DUNG Al - ML TRONG KHAI KHOANG

2. Phuadng tién va may khoan tu dong

Ngoai ra, Rio Tinto di dua cic hé théng dao khoan va khuin véac tu
déng vao st dung nhiéu nim nay. Tuong tu nhu véi cic tng dung tu déng
khic, cong ty khing dinh su d&i méi ndy d3 gidp ting ning suit dén 10%.
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IV. UNG DUNG Al - ML TRONG KHAI KHOANG

3. Phan loai khoang san

Trong phan 16n cic hoat déng khai khodng, ludn c6 mét lugng nguyén
vat lidu khéng 16 can dugc loai b nh3m tim ra cic nguyén vat liéu gid tri
phai khai thic. Duong nhién viéc Iéy ra d4 va manh vun v6 ich dé c6 dugc
thit cAn khai thac thudng 13 nd lyc v6 cling tén kém. Vay nén mét sb cong
ty d3 b3t diu st dung cic loai may phan loai théng minh c6 thé gidp loc
ra vat liéu can khai thic dua trén nhiing chi tiéu céng ty mong mubdn, dan
dén tiét kiém nhién liéu va ning lugng trong subt qué trinh.

Eé
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IV. UNG DUNG Al - ML TRONG KHAI KHOANG

4. Ung dung ban sao sb (digital twinning)

Nh3m bién cic hoat déng khai thic tir mé va dua ra cdng xuit khiu trd
nén thdng minh nhit cé thé, Rio Tinto dang tién hanh tao ra mdt md
khoadng san théng minh va hy vong né sé lam ra loai quing dau tién vao
n3m 2021. Céng ty dang tién hanh danh gis hon 100 séng kién, nhung c6
mdt sang kién ding dau goi 13 Gng dung ban sao sb (digital twinning) do
NASA tao ra va dang dugc 4p dung trong nhiéu nganh céng nghiép. Nho
tao ra mdt mé hinh 3o duoc clp dit liéu thai gian thuc tir céng trudng,
cac kich ban sé& nhanh chéng dugc kiém thtr, tir d6 hoat déng van hanh va
san xult s& dugc tdi uu héa. Kha ning kiém thi cic quyét dinh trudc khi
tién hanh chiing bing hé théng ban sao s& din dén cac két qua tbt hon va
tiét kiém nhiéu hon.
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IV. UNG DUNG Al - ML TRONG KHAI KHOANG

5. An toan va bao tri

Nh& c6 cdng nghé va cam bién Internet of Things , thiét bi khai mé ¢
thé ducc gidm sat va bio tn trudc khi x3y ra hdng héc. Bd cam bién cé
thé gidm sat nhiét d8, tbc dé va rung chin trén may méc dé bién déi bo
tri phong ngtra thanh bao tri du bdo. Théng qua danh gia dit liéu thsi gian
thuc va phén tich, cdc hoat dong khai khodng s€ trd nén an toan hon cho
tht ca nhan luc tham gia.

Viéc ing dung cong nghé mdi nay doi hoi tai dao tao déi ngii thg mo,
Rio Tinto d3 va dang trién khai b3ng cich hop tic véi chinh pha Uc va
mét bén cung (ing ddo tao nghé dé 15p diy khoang cich. Cac bén s& cling
chi 2 triéu dé-la dé nang cao tay ngh& cho ddi ngii tho tiém ning sn c6
nh3m dam trach cac nhiém vu phan tich, IT va nghién cifu ngudi may.

:
M
B
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Phan II. BAI TOAN TiM MUOI - PHUONG PHAP VOTING

I. PHAT BIEU BAI TOAN

Bai toan

D& tim khodng san nhu diu hod, mudi, than ... chiing ta st dung cic may
“chup anh dia chdn”. My d6 phéng séng am thanh cuc manh xubng dAt,
sau d6 do va doc phan hdi clia séng 4m thanh dé. Bing mét phép bién déi
thi mdy d6 tao ra nhitng dnh goi la seismic images. Bai toan d3t ra la tu
nhiing nh ndy dé chan dodn xem trong long dit cé khoing san hay
khéng?

v

Trudc nay ngudi ta dao tao nhiing chuyén gia khoanh viing trén anh dia
chin (seismic images). Viéc dao tao va cdng viéc khoanh viung mubi trén
anh nay rht tén kém va c6ng phu. Ngdy nay ngudi ta mudn ding may dé
khoanh viing c6 khodng san, dé |a cho méy hoc tu khoanh viung dua trén
cac vi du d3 c6. Mdy biét tu déng khoanh ving véi dé chinh xéc ca
lam gidm chi phi trong viéc thdm do khodng san.
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I. PHAT BIEU BAI TOAN

M&t trong nhiing thit ngudi ta mudn khoanh 13 mubi duéi long dat, dua
trén Iy thuyét dia chit 13 mubi va dau hoa di lién véi nhau, & dau c6 mudi
gn dé c6 diu hod. Béi vy, ngudi ta mudn phat trién cac chuong trinh Al
tu déng xac dinh tir anh dia chin xem mudi ndm nhiing chd nao.

D& thic day céng viéc nay, cong ty TGS (mbt cong ty hang diu trén
thé gidi vé dit lieu md dia chét) da tai trg cho mot cubce thi Al trén Kaggle
(chi nhanh clia Google chuyén vé thi Al) vé& tu déng khoanh viing mubi,
kéo dai 3 thang vio nim 2018, véi téng gidi thudng Ién téi 100 nghin
USD. T8ng cbng c6 hon 3000 ddi di tham gia cudc thi ndy, tir cic vién
nghién ctru v& Al, cic trudng dai hoc, cic cbng ty cong nghé tin hoc/Al
va cac ¢4 nhan & khip noi trén thé giéi.
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Phan II. BAI TOAN TiM MUOI - PHUONG PHAP VOTING

1. NOI DUNG CcUOC THI TiM MUOI TREN KAGGLE

Cac anh dia cht dudc cit nhé thanh khd 110*%110 va dua cho ngudi
thi. C6 hai bd anh: BS train (dung dé cho méy hoc) gdm 18000 anh nhu
vay, di kém theo dap an (dudi dang cac anh 0-1 chi chd nao c6 mubi chd
ndo khdng trén cac anh dia chit trong bd nay). Bb test (dung dé kiém tra
dd chinh xac clia cdc mé hinh Al) gém 4000 anh, khéng di kém dép an.
Ngudgi thi phai ndp I8i gidi do Al tao ra cho 4000 dnh nay cho mdy chi
clia ban t8 chic thi, vd mdy chl ndy chdm diém db chinh xac cha I5i gidi
dua trén dap an (khéng dugc cdng b, chi cé ban t8 chirc biét dap an).
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1. NOI DUNG CUOC THI TiM MUOI TREN KAGGLE

Diém d6 chinh x4c duoc do bang mdt cdng thitc kha phiic tap, cé thé
hinh dung don gidn hod nhu sau:

V6i m8i mdt anh dia chin trong sb 4000 anh thi, ngudi thi phai ndp
mot I8 gidi do mét md hinh Al tao ra (phai 13 méy tinh tu déng xac dinh
mubi, thé 1& cudc thi khdng cho phép xac dinh thi cong bing tay). Lai
giai d6 néi chd nao trén dnh c6 mudi chd nao khéng. Gidm khio so sénh
I5i gidi v6i dap an dé xem db triing nhau 13 bao nhiéu, tinh chi sb
“intersection over union” (intersection la nhiing pixel trén dnh ma c3 ngudi
thi va d4p an déu bio 13 c6 mudi, con union 13 nhiing pixel ma ngudi thi
hodc dap an hodc ca hai néi 1a c6 mubi). Khi chi s& ndy bing 1 thi tic |3
chinh xac tring khép 100%. Néu chi s6 nay ma dudi 0,5 thi ngudi thi
khéng dugc diém nao, phai tir 0,5 tr& Ién méi bt dau dugc tinh diém, va
diém cao nhit 13 100 diém trén 100. Diém cubi cling 13 diém trung binh

=

trén tit c3 4000 anh. =
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1. NOI DUNG CUOC THI TiM MUOI TREN KAGGLE

Day 13 mét vin dé khéng d& (c6 nhiéu chi tiét phitc tap bd qua & day).
Nhiing doi dat diém cao nhit 13 nhiing ddi thudc cac vién nghién ciru hay
cbng ty Al d3 c6 nhiéu n3m kinh nghiém va sir dung hé théng méy tinh
I6n dit tién. Diém sb cha déi ditng dAu trong sb hon 3000 dbi 13 x4p xi 89
diém trén 100. Cac déi ding giita (thudng 13 nhitng ngusi da cé qua dao
tao v& Al nhung cdn it kinh nghiém) chi dat khodng 70 diém.

Chiing t8i ciing tham gia vao mdt déi, do GS Nguyén Tién Diing 6 DH
Toulouse chi dao, tham gia vao cudc thi ndy. K&t qua cta dai 13 87 diém,
dat huy chuong bac va chi thua déi ding diu 2 diém. C4c mé hinh Al dua
trén deep convolutional neural network (mang than kinh tich chap) cho
cudc thi do nhém ctia GS Diing & Toulouse thiét k&. Viéc tham gia cia
chiing t6i ndm & chd tao cac thuit toan voting (b§u ct) dé cai thien do
chinh xéc cha “quyét dinh tap thé&" dua trén cac I5i gidi do nhiéu mé_hinh

Al khac nhau dua ra. =
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Phan 1I. BAI TOAN TiM MUOI - PHUGNG PHAP VOTING

I1Il. VAN DE VOTING (TRi TUE TAP THE)

VAn d& voting c6 thé duoc phat bidu dudi dang nhu sau:

Gia sir ching ta c6 N c4 thé (mdi c4 thé d6 c6 thé 13 mét chuyén gia,
mot méy Al, hay mdt ngudi dan thudng, v.v.) can dua ra quyét dinh vé
mot viéc gi dé. Vi du quyét dinh xem bénh nhan nay c6 bi ung thu hay
khéng, hay trong vin dé tim mubi, thi quyét dinh s& 13 diém pixel nay trén
anh nay c6 phai 13 mubi hay khéng.

N ca thé (N mé hinh Al) khac nhau cho ra N 13 gidi (quyét dinh) khéc
nhau (c6 nhitng chd triing nhau, chd khéng truing nhau), va vi ching ta
khéng cé dap 4n nén khéng biét trudc 13 ai ding ai sai. Cau hdi 13: [am
thé ndo dé tir N 18i gidi khac nhau dé, tdng hop lai dugc thanh mét 15i
giadi ma 6 db chinh xac k¥ vong cao nhit cé thé?
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lI. VAN DE VOTING (TRi TUE TAP THE)

Phuong phap voting théng dung nhit (dugc dung trong bau cir “phd
théng dau phiéu”) 13 phuong phép sb hoc, arithmetical voting, “da sb
thing tiéu s&”. Cu thé 13, dbi véi bai toan tim mubi, ct véi mdi pixel thi ta
dém sb md hinh Al bdo né 13 ¢6 mudi. Néu con sb nay 16n hon hodc bing
N/2 (tdc la hon 1 t8ng s& md hinh bao né 13 c6 mubi) thi Ii giai theo
quyét dinh tap thé s& 13 né c6 mudi, con néu con sb ndy nhé hon N/2 thi
quyét dinh tap thé 13 khéng c6 mubi.

Trén thuc t&, phuong phap voting thdng dung trén duoc cic dbi tham
gia thi mubi st dung nhim ting cudng két qua. Trong trudng hop cla
chiing t8i, n6 ciing 1am cho diém sb ting 1&n. Chiing t6i khéng chi sk
dung, ma cdn nghién ctu ly thuyét v& phuong phap ndy, d€ danh gis cong
dung, miic d6 ting diém va gidi han cda né. |:
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lI. VAN DE VOTING (TRi TUE TAP THE)

Tuy nhién, dbi véi bai toan tim mubdi, va ci nhitng bai todn khoanh
vung anh khac, chiing t6i nhan théy phuong phdp théng dung trén khong
phai 13 phuong phap tbt nhit. Thay vao dé, chiing t6i dé xult va dng
dung mét phuang phap voting khdc, ma ching téi goi |a phuong phap
voting topé (topological voting method).

Phuong phép voting tépd c6 miy ¥ chinh nhu sau:
o Coi mdi I5i giai (goi 13 Mask) nhu 13 mét thé toan bd, c6 cAu tric
tépd - hinh hoc, chit khéng chi don gidn la mot tap hop cac pixel 0/1.
@ Dinh nghia khodng cich giita cdc mask véi nhau, dua trén mét ham
sO tuong tu nhu ham “intersection over union” viét phia trén.

o Chon c4i Mask ma c6 t8ng khoang cach dén cic Mask khic 13 nhé
nhAt.

Lé Bich Phugng - Ha Hitu Cao Trinh Mat s& tng dung ctia ML - Al Ngay 16 thang 5 nam 2019 46 / 51



lI. VAN DE VOTING (TRi TUE TAP THE)

Phuong phap topd d3 lam ting diém sb cla chiing t6i trong bii toin
tim mubi rit dang ké: tir 82-84 diém (cho nhiing md hinh Al riéng 1& tbt
nhit ma ching t8i c6, dem ra Iam voting) 1&n thanh 87 diém (sau khi st
dung topological voting). Néu chi diing phuong phép voting s hoc thi
diém sb ciing ting nhung chi d&n mdc 85 diém, khéng dii cao dé dat huy
chuong. So véi nhitng ddi dat diém cao nhit (89 diém) thi ching tdi chi
cdn thua 2 diém, cé thé gidi thich chli yéu bing may méc yéu hon nhiéu
so v8i mdy méc ma cac doi doai gidi cao nhit cé duoc, va kinh nghiém
thiét k& Al con it hon ho. Nhung riéng vé phuong phép voting, ching téi
tin ring d3 va dang nghién cliu va phat trién dugc phucng phap & mic
“state of the art” (thudc loai tbét nhit hién cé trén thé gidi).

Ching t8i dang tiép tuc nghién ctu dé phat trién, hoan thién va mé
réng thém céc phuong phap voting theo hudng st dung cAu tric tdpd -
hinh hoc nay.
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NGi dung chinh

© KET LUAN
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C. KET LUAN

Viéc van dung Al —
ML vao cbng nghiép
khai khoang d3a va

dang duoc sir dung dé
tiét kiém siic luc, thsi
gian, bdo v& méi
trudng va tang hiéu
qua cbng viéc.
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C. KET LUAN

Trén day ching toi trinh bay so lugce tinh hinh st dung Al- ML va cbng
nghiép khai khoang va néu cu thé vin dé& ma chdng t6i dang nghién cdu,
dé 13 Bai todn tim mubi. Ching téi hi vong sé dat dugc nhiing két qua tot
hon trong tuong lai.

Eé
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XIN CHAN THANH CAM ON QUY THAY CO VA CAC BAN DA
CHU Y LANG NGHE!
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