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LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Tréi dat va Tai nguyén véi Phét trién bén vimg (ERSD) duoc Trudng
Pai hoc M6 - Dia chat (HUMG) va cac ddi tac to chire 2 nam mot 1an véi muc tiéu tao ra mot moi truong
b ich dé cac nha chuyén mén trong va ngoai nudce tu hdi va giéi thidu nhitng két qua va huéng moi
trong nghién ctru khoa hoc, thao luan vé céac xu thé phat trién, thach thtrc va co hoi ddi véi nhiéu linh
khac nhau ctia Khoa hoc Trai dat, Tai nguyén dia chat, khai thac, ché bién, sir dung va quan 1y tai nguyén
dia chét, bao vé méi trudong va cac nganh khac ¢6 lién quan.

Tiép ndi thanh cong cua cic Hoi nghi ERSD2018, ERSD2020, ERSD2022, Hoi nghi Toan qubc
Khoa hoc Trai dat va Tai nguyén véi Phat trién bén vimg lan thi tu (ERSD2024) duoc Truong Dai hoc

Mo - Pia chit (HUMG) dang cai to chirc véi sy tham gia dong to chirc cua, nhiéu co quan quén 1y, t&
chire nghién ciru khoa hoc, dao tao, va doanh nghiép ¢ uy tin trong nude gdm Téap doan Cong nghiép
Than - Khoang san Viét Nam, Téng hoi Dia chat Viét Nam, Cuc Do dac - Ban do va Thoéng tin dia 1y
Viét Nam, Cuc Ban d6 - Bo Tong tham muu, Hoi Co hoc D4 Viét Nam, Hoi Cong trinh ngdm Viét
Nam, Hoi Dau khi Viét Nam, Hoi Dia chat Thiy van Viét Nam, Hoi Dia chat Cong trinh va Moi
truong Viét Nam, Hoi Dia chit Kinh té Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam, Hoi
Khoa hoc K§ thuat Dia vat Iy Viét Nam, Hoi Tréc dia - Ban do - Vién tham Viét Nam, Hoi Khoa hoc
va Cong nghé M Viét Nam, Vién Khoa hoc Cong nghé¢ Mo va nhiéu t6 chire va c4 nhan khac.

Céc chu dé ciia Hoi nghi tap trung vao nghién ciru va tng dung khoa hoc cong nghé hudng téi phat
trién bén vimg dbi v6i nhidu linh vue khac nhau cua Khoa hoc Trai dat va Tai nguyén thién nhién, Khai
thac va str dung tai nguyén dia chat, Moi truong va cac linh vic khoa hoc khac c6 lién quan nhu Co -
bién, Cong ngh¢ Thong tin, X4y dung, ...

Trong qué trinh t6 chirc Hoi nghi, Ban T6 chirc da nhan duoc sy quan tam cua dong ddo cac nha
khoa hoc, chuyén moén va quan ly trong va ngoai nudc. Hon 300 ban thdo bdo cao khoa hoc lién quan
t¢i cac chu dé cua Hoi nghi da dugc gui tdi Ban bién tip. Trén co s¢ do, 269 bao cédo co chét luong tdt
da duoc lua chon va xuit ban trong Tuyén tadp cac bao cdo toan van cua Hoi nghi vdi cac chu dé khoa
hoc sau:

1. DiF liéu [6m va chuyén doi s6 trong khoa hoc trdi dat, tai nguyén méi trieong
2. Tri tué nhan tao, IoT, Blockchain va trng dung

3. Co - Di¢n

4. Dau khi tich hop

5. Pia chdt va Tai nguyén du lich

6. Dia chat cong trinh - Dia ky thudt

7. Pia chdt thity van va Tdi nguyén mede

8. Tai nguyén dia chat va quan 1y bén viing

9. Quan Iy tai nguyén va moi truong

10. Cong nghé maoi trong xir [y moi truong

11. Phat trién bén ving khoa hoc cong nghé mé va méi truong
2. Phdt trién bén viing cong nghiép khai théc va quan Iy an toan
13. Nhitng tién bé trong ché bién khodng sdn va tdi ché

14. Xdy dung cong trinh véi phat trién bén viing

15. Ky thudt Trdc dia - Ban do va Hé thong théng tin dia Iy

16. Vat Iy, Hoa hoc va ung dung

17. Toan hoc, Co hoc va vng dung

18. Ngén ngir hoc

Toan bo thong tin khoa hoc vé hoi nghi dugc tich hgp vao Website chinh thirc cia Hoi nghi tai dia
chi: http://ersd.humg.edu.vn/.

Ban td churc xin tran trong cam on Truong Dai hoc M6 - Dia chét, v6i tu cach 1a don vi dang cai to
chire Hoi nghi, cung cac don vi ddng té chirc dd hop tac chit ché va gop phin quan trong vao viée to
chirc Hoi nghi nay. Cam on cac nha khoa hoc va nha chuyén mén di dong gop cac cong bd khoa hoc c6
gia tri cho Hoi nghi. Ban t chirc ciing danh gi cao sy nd luc ciia cic chuyén gia doc bai da co nhidu

v



nd lyc va dong gop dé nang cao chat luong khoa hoc cua cac bao cao, gop phin quan trong vao thanh
cong cua hoi nghi nay.

Ban t6 chirc mong muén tiép tuc nhan dugc sy hop tac chit ché va gop ¥ chan thanh cua cac don
vi va ¢4 nhan di vai viée chudn bi va td chirc hoi nghi, chit lugng bao cdo, bién tap, va xuat ban ky yéu
ho6i nghi nhdm nang cao chit lugng ciia cac hoi nghi tiép theo, gop phan thic ddy sy phat trién bén vimg
cua hoat dong nghién ctru khoa hoc va trao ddi hoc thuat thudc cac linh vuc Khoa hoc Trai dat va Tai
nguyén va cac linh vuc khoa hoc khac ¢o lién quan.

Ha Ngi, thang 11 ndm 2024
THAY MAT BAN TO CHUC

-

—

GS.TS Tran Thanh Hai
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Xay dung mo hinh tri tu€ nhan tao str dung thuat toan hang xé6m KNN
dé du bao dién tich guong ham sau khi nd min trong qua trinh thi cong
Pham Thi Nhan', Nguyén Chi Thanh"", Bui Manh Tung' D Hoang Hiép?

1TrL’fdng Dai hoc Mo-Dia chat )
2Céng ty 35-Tong coéng ty Pong Bdc, B6 Quoc phong

TOM TAT

Dién tich guong cong trinh ngdm sau khi thi cong 1a mot trong nhitng yéu td quan trong ¢6 thé danh gia
dugc hiu qua cua viée thi cong cac cong trinh ngam bang phuong phéap khoan né min. Dién tich guong
cong trinh ngam sau khi n6 s& quyet dinh rat nhidu dén khoi luong xdy dung vo chong, khéi luong dat da
cin xuc béc khi thi cong, cac cong tac khoan-nd va céc cong tac phu trg khac,... Do vay, viéc xac dinh
duge chinh x4c dién tich gwong cong trinh ngdm sau khi nd s& dam bao dugc hiéu qué thi cong clia cong
trinh ngdm ca vé mat ky thuat, an toan ciing nhu vé hiéu qua kinh té. Trong bai bao nay, mé hinh tri tué
nhén tao str dung thuat toan hang xom gin nhat - KNN (K-nearest neighbors) da duoc xdy dung va tmg
dung @& du bao dién tich guong him sau khi nd min. Béng viéc st dung bd dir li€u thu thap duoc trong
qua trinh thi cong duong ham Déo Ca, Tinh Phii Yén, Viét Nam, mo hinh tri tué nhan tao da dugc xay
dung chimg t6 dugc sy chinh xac cao trong viéc dy bao dién tich gwong cong trinh ngim sau khi nd min
khi so sanh cdc gia tri du bao véi cac gia tri dién tich guong cong trinh ngim sau khi nd min thu duoc
trong thuc té. M6 hinh c6 thé duoc st dung dé nham néng cao hi€u qua cia qua trinh thi cdng cac cong
trinh ngdm bang phuong phap khoan nd min trong cac diéu kién tuong ty.

Tuwr khoa: tri tué nhan tao, thuat toan KNN, dién tich guong ham, nd min, du bao

1. Téng quan

Dé dap ung duoc sy phat trién vé kinh t& va doi sdng xd hoi cua Viét Nam, hé thdng cic cong trinh
ngam, dic biét 1a cac cong trinh ngim giao thong dang dugc chu trong phat trién, Dy tinh, dén ndm 2025
Viét Nam s& co ban hoan thién durge truc chinh hé théng duong cao tde tir Bac dén Nam. Trong d6, c6 rat
nhiéu céc duong ham giao thong duge quy hoach xdy dung va mé rong. Phuong phap thi cong chu dao
cac dudong him giao théng hién nay tai Viét Nam 1a phuong phap khoan nd min béi cac 1y do, bao gom:
gia thanh khong cao so véi cac phuong phap thi cong khac; doi hoi ki thuat khong cao; c6 kha nang su
dung trong hau hét cac diéu kién thi cong va sir dung, Mot trong nhimg yéu té co thé danh gia duoc
hiéu qua cua qua trinh thi c6ng cic cong trinh ngdm bing phuong phap khoan nd min 1a gia tri cua dién
tich gwong hdm sau khi nd min. Pay 13 yéu t6 quyét dinh dén hau hét khdi lwong va tinh chét cua cac
cong viéc khac trong mot chu ky khoan nd min, thi cdng cic cong trinh ngam, nhu: xtac bdc, chdng giit,
cong tac phu trg,... Tuy nhién, d8 ¢o6 thé dy béo va diéu chinh sao cho dién tich guong ham sau khi nd
min co gid tri sat voi gid tri trong thiét ké lai 14 mot cong viéc rat kho khan do yéu t6 nay phu thude vao
rat nhidu cac yéu té khac nhau nhu diéu kién dia chat khu vuc dang thi cong, dién tich guong ham theo
thiét k&, chung loai va dic tinh cua cac phuong tién trong thi cong. Hién nay, dién tich grong ham sau khi
nb co6 thé dat gia tri sai 1éch so voi gia tri thiét ké khoang 3 dén 5 %. Dé thuc hién dugc viée du bao chinh
xac dién tich guong hAm sau khi nd min trong qua trinh thi cdng, tir d0, tién hanh diéu chinh dé qua trinh
thi cong dat Kkét qua tdt, da c6 kha nhiéu céc nghién ctru dugc cac nha khoa hoc cong bd. Mot trong nhirng
hudng nghién ctru quan trong va cho két qua tt hién nay dang dugc cac nha khoa hoc nghién ctru va ing
dung, d6 1a sir dung tri tué nhan tao dé dy bao trude dién tich guong ham. Mot s6 nha khoa hoc da tién
hanh nghién ctru va cong bd cac két qua vé viée Xay. dung, st dung md hinh trf tu¢ nhan tao dé du bao
treée mot s6 yéu td trong qua trinh thi cong dwdong hdm bang phuwong phap khoan nd min, c6 thé ké dén
Armaghani va nnk, 2014; Jang va Topal, 2013; Esmaeili va nnk, 2014; Mottahedi va nnk, 2018; Chi T.N
va nnk, 2022; Nguyén Chi Thanh va nnk, 2022,... Nhin chung, cac két quéa nghién ciru di dugc cong bd

* Tac gia lién hé
Email: nguyenchithanh@humg.edu.vn

1165



theo hudng nghién ciru nay dat két qua rat kha quan véi d¢ chinh xac cao. Tuy nhién, vin c6 mot s6 ton
tai can duoc gidi quyét nhu: can dam bao d6 chinh xac cta cac tap dir liéu ding dé x4y dung mé hinh tri
tu€ nhan tao; can da dang hoéa céc thuat todn xay dung mo hinh tri tué nhan tao dugc str dung dé dy bao
dién tich guong him sau khi né min; cin phén tich rd anh hudng cta cac bién dir liéu dau vao véi cac gia
tri tham s ddu ra ctia mé hinh....

Bai b4o nay d3 tién hanh phén tich, thu thip cac dir liéu thuc té trong qué trinh thi cong duong him
Beo C4, Pha Yén, Viét Nam. Sau do, bai bao da nghién ctru va tmg dung thuat todn hang xo6m gan nhat
KNN (K-nearest neighbors) dé xay dung mo hinh tri tu¢ nhan tao du bao dién tich ciia guong ham giao
thong DPéo Ca sau khi nd min trong qué trinh thi cong duong ham. Cubi ciing, bang viéc so sanh cac két
qua thu dugc bang mo hinh tri tug€ nhan tao sir dung thuat toan KNN da dugce xay dung voi cac Kkét qua
thu duogc trong thuc té thi cong, bai bao da minh ching dugc su chinh xac ciia mo hinh tri tué nhan tao s
dung thuat toan KNN dé di béo dién tich gwong hdm khi thi céng duong him bing phwong phap khoan
n6 min. T d6, khing dinh duoc tinh kha thi trong vigc st dung céc thudt toan dé xdy dung cac mo hinh
tri tué nhn tao c6 kha ning dy béo dugc dién tich gwong hdm sau khi nb min, nhim ning cao hiéu qua
clia qué trinh thi cong cac dudong him bang phuong phap khoan n6 min.

2. N(’_iivdung cia t}lu@t toan KNN
2.1. Tong quan vé thudt toan KNN

K-nearest neighbor (KNN) 1a mot trong nhitng thuét toan hoc c6 giam sét (supervised-learning) duoc
coi 1a don gian nhét trong may hoc (Machine Learning). Khi dwoc dao tao (training), thuat toan KNN
khong hoc mét didu gi tir dir lidu duoc sir dung dé training (day cing la ly do thuat toan nay dugc xép vao
loai lazy learmng) moi tinh toan dugc thuc hién khi n6 cn du doan két qua ciia dit liéu méi. K-nearest
neighbor ¢6 thé sir dung dugc vao ca hai loai ciia cic md hinh dao tao c6 giam sat (Supervised learning)
1a phén 16p (Classification) va hdi quy (Regression).

Ban chit cta thudt toan KNN 1a tir tinh chit cia diém dang xét va mot s6 cac diém lan can, dy doan ra
duoc tinh chét cua cac diém con lai. Nhu vay, dé dy doan duoc tinh chét cia cac diém, cin phai xac dinh
duoc tinh chéit cua diém gdc-dang xét va tir cac tinh chét ndy cing véi sb diém 1an can s& tinh khoang
cach twong tng giita diém dang xét voi cac diém cin du doan, tir do, tién hanh dy doan cac tinh chét cia
cac diém dang dy doan (Maryam Amiri va nnk, 2016).

Thuét toan KNN ¢6 nguyén tic hoat dong la nhirng dit liéu twong tu nhau s& ton tai gin nhau trong mot
khong gian, tir d6 cong viéc cua thuat toan 1a sé tim k diém g?m voi dit 1iéu cAn kiém tra nhit. Viéc tim
khoang cach giira 2 diém s& co nhiéu cong thirc ¢o thé st dung, tuy truong hop ma s€ lya chon cong thirc
phu hop. Hién nay, c6 3 cong thirc co ban dé tinh khoang cach 2 diém dir liéu x, y c6 k thudc tinh trong
thuat toan KNN (Hajihassani M va nnk., 2014; Maryam Amiri va nnk, 2016; Mottahedi A va nnk, 2018):

a, cong thirc Euclidean

(M

b, cong thirc Manhattan
k
k=2 - @)
i=1

Khoang cach Manhattan - Khoang cach nay con dugc goi la khoang cach taxi hodc khoang cach khoi
thanh phd, d6 1a do cach tinh khoang cach nay. Khoang cach giita hai diém 1a téng cua sy khac biét tuyét
ddi cua cac toa do Descartes cua chiing.

¢, cong thirc Minkowski

& 1/q
k{Z(Ixf—y,-l)"] G)

Khoéng cach Minkowski - Day 1a mét sb liéu danh cho khéng gian vecto c¢é gia tri thwe. Chiing ta chi
¢6 thé tinh khoang cach Minkowski trong khong gian vecto chuan tic, nghia la trong khong gian ma
khoang céach co thé duoc biéu dién dudi dang vecto c6 do dai va d¢ dai khong thé am.

trong do:

k - Tham s khoang céch giita cac diém dang xét;

i - S6 diém dang xét;

q - Gia tri q trong cong thire c6 thé duoc sir dung dé cung cip cac khoang cach khac nhau, bao gdm: q
= 1, nhan dugc khoang cach Manhattan; q = 2, nhan dugc khoang cach Euclide.
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Cac budc sir dung thuat toan KNN trong viéc dy doan véi bién phy thudc dinh luong dbi voi cac tap
dit liéu hdi quy:

Budc 1. Xac dinh tham sé khoang cach K (sb lang gleng gin nhat)

Budc 2. Tinh khoang cach (distance) giita diém truy van va tat ca cac diém mau ding dé ddo tao mo
hinh;

Bude 3. Sap xép khoang cach va xac dinh K lang giéng gan nhit v6i diém truy van;

Budc 4. Lay gia tri cua bién phy thudc Y tuong mg cua K lang giéng gan nhét;

Budce 5. St dung gid tri trung binh (average) cua bién phu thudc Y cia K lang giéng gin nhat 1a gia tri
dy doan cua diém truy van.

3. Xir ly dir liéu cho md hinh tri tu¢ nhéan tao sir dung thuét toan KNN
3.1. D liéu thuc té thu dwgc trong thi cong dwong ham Déo Ca

Céc tac gia ctia bai bao da tién hanh tong hop cac dit liéu thuc té thu dugc trong qué trinh thi cong mot
56 doan dwong him giao théng Péo C4, Phu Yén. Tap dit liéu voi 100 dit liéu, trong d6 voi 04 thanh phan
dong vai tro 1a dir liéu dAu vao ctia md hinh tri tué nhan tao sur dung thudt toan KNN da dugc st dung,
bao gém: dién tich gwong him theo thiét ké Sy; chidu sdu trung binh cta cac 16 khoan trén guong hdm
dang thi cong theo tung tién do thi cong L; chi tiéu thude nd don vi trong ho chiéu khoan né min Q va chi
s6 dat ¢4 RMR tai guong hdm dang thi cong. Dit liéu dau ra va 14 chi s6 can dy béo ciia mo hinh tri tué
nhén tao st dung thuat toan KNN chinh 14 dién tich ctia gwong hiam sau khi nd min trong qué trinh thi
cong. Téap dit liéu di duoc tong hop va sir dung chia thanh 5 phan vai ty 18 1:5, trong d6, 01 phan dugc sir
dung lam tap dit liéu phuc vu cho qué trinh kiém tra d6 chinh x4c cia md hinh duoc xay dung (testing
database), 04 phan dit liéu tiép theo dugc st dung dé dao tao mo hinh (training database). Cac dit liéu
trong tap dir liéu nay duoc xir Iy dé viéc xuét hién trong cac phan dir liéu noi trén 1a hoan toan ngiu nhién,
dam bao d¢ chinh x4c va tinh khach quan ciia mé hinh tri tu¢ nhéan tao st dung thuat toan KNN. Dir li€u
dAu ra chinh 12 dién tich guong ham sau khi nd duge du doan, S.

Hinh 1. Puong ham Péo Ca, Phii Yén, Viét Nam (Chi T.N va nnk, 2022)

Bang 1. Cic thong s6 dia chdt va thuée né, dwong ham sir dung trong mé hinh (Chi T.N va nnk, 2022)

Cac tho I Gia tri, nho | Gia tr1 16n | Gia tri trung | P§ 1éch trung
ac thong so nhét nhét binh binh
<A r A . X \ 2 _ ~,
§ (Dign tich guong ham sau khi n6 min, m) =D | 5 55, 71.049 58.878 6.476
liéu dau ra cua mo hinh
IL (Chiéu sau trung binh cta cac 16 khoan trén guong]
him, m) — Di liéu ddu vao ciia mo hinh 1.0 3:2 1.953 0.644
—— < T SN,
Su (Dién tich guong ham theo thict ké, m) =D& | 49 5¢ 64.855 5455 6.163
liéu dau vao cua mo hinh
5 LeA A R . 3 _ ~ 1A A
QO (Chi tiéu thuoc flo df)n vi, kg/m ) — Dit liéu dau 037 232 1.434 0.416
vao cua mo6 hinh
RMR (Chl ) danh~g1i cua‘Akho‘l da7n01 c}uqng ham 50 73 5133 14.531
thi cong) — Dit li¢u dau vao ctia md hinh
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3.2. Chudn héa dit liéu thuc té thu dwgc trong thi cong dwong him Déo Ca sir dung cho mé hinh KNN

Dir liéu thu thap, tong hop tir du an thi cong duong him giao thong Péo Ca trude khi st dung aé xay
dung mo hinh tri tué nhan tao vdi thuét toan KNN véi kha nang du bao dién tich guong ham sau khi no
min can duge xir 1y, chun hoa. Pay la bude rit quan trong véi do chinh xac ciia mé hinh.

Dé dam bao md hinh sir dung thuat toan KNN cho két qua chinh xac, chuén hoa dit liéu dau vao trong
khoang [-1; 1] theo cong thirc:

X-X_
Xn = @ “4)
(X max X min )
trong do,
- Gid tri di duoc chuin hoa cua bién;

X Gi4 tri ban dau trong Ung cua bién;

Xomax - Gid tri 16n nhat ban du cua bién, khi bién chua dwoc chuin hoa;

Xumin - Gié tri nho nhat lac dau cua bién khi chua duoc tién hanh chuén hoa.

4. Dy b4o dién tich gwong him Péo C4 sir dung thuit toan KNN

Str dung thuat toan KNN dé x4y dung mé hinh tri tué nhan tao c6 kha ning dy bao dién tich guong
him giao thong Péo Ca. Cac tap dit liéu thu thap tir qua trinh thi cong thyc té dudong him giao théng Déo
Cé da dugc xir ly, hiéu chinh theo ph?in 3 cua bai bao va chia thanh 2 tap dit liéu chinh voi ty 1€ 1:4, trong
d6 04 phén dit lidu duoc sir dung dé dao tao cho mé hinh va 01 phan dit liéu duoc st dung dé kiém tra do
chinh xéc cia md hinh. Cing cén luu y rang, trong cac md hinh tri tu¢ nhan tao st dung thudt toan KNN
v6i muc dich du bdo cac két qua dang hdi quy, md hinh khéng phu thude nhidu vao qué trinh dao tao
(training) ciing nhu céc tap dit liéu dao tao ma lai chi yéu phu thudc vao cac tap dit liéu sir dung dé kiém
tra (testing), do do, bai bao s& trinh bay cac két qua du bao thu dwoc trong tap di liéu kiém tra testing.
Sau khi tién hanh phén tich va lya chon, 04 bién du vao phuc vu cho viéc xay dung mo hinh tri tu¢ nhan
tao c6 kha nang du bao dién tich guong ham sau khi nd min, st dung thuét toan KNN da duoc sir dung,
bao gém: dién tich guong him theo thiét ké Su, chi tiéu thudc nd don vi 0, chi s6 khbi da xung quanh
dudng ham RMR va chiéu dai trung binh ciia cc 16 khoan trén guong ham trong 1 chu ky tién guong, L.
MO hinh tri tu¢ nhan tao sir dung thuat toan KNN véi cac tham $6: hé sb khoang cach giira cac diém, k=5;
loai khoang céach giita cac diém: tinh theo cong thirc Euclidean. Pay la cic tham sb cta thudt toan cho két
qua tot nhau sau khi da tién hanh chay nhiéu mé hinh trén cung cac tap dir liéu véi cac gia tri tham sb
khac nhau (trial and error method). Céc két qua thu duogc tir mo hinh tri tué nhan tao st dung thuat toan
KNN c6 kha nang du bao dién tich guong ham sau khi né min dugc biéu dién trong cac hinh dudi day.
Dua vao céc két qua thu dugc nay, co thé théy mo hinh tri tué¢ nhan tao su dung thuat toan KNN co Kkét
qué kha cao trong viéc dy béo dién tich gwong ham sau khi nd min trong qua trinh thi cong.

80

=@==Gi trj thuc t&

70
=@=(i4 tri du bao
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Dién tich gwong ham sau khi n6 min, m?

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

S lugng mau trong tap dir liéu, mau

Hinh 2. Biéu dé biéu dién cdc gid tri dién tich gwong ham sau khi né min trong tdp dit liéu kiém tra

1168



70.0

R?=0.9328.9
60.0 oo @
50.0

40.0 L8

30.0

Gi4 tri du bao, m?
[ ]

10.0
'_,.-" o 0

0.0
0 10 20 30 40 50 60 70 80
Gia tri thyec t&, m?
Hinh 3. Moi twong quan giita gid tri dw bdo va gid tri thuc té ciia dién tich guong ham sau khi né min

5. Két luan

Trong bai bao nay, bé“lng viéc sir dung thudt toan KNN, mot mo hinh tri tu¢ nhan tao c¢6 kha nang du
bao dién tich guong him sau khi nd min trong qué trinh thi céng di dugc xay dung. 100 dit liéu thu thap
duoc trong qué trinh thi cong thuc té dudong ham giao théng Péo Ca, Phii Yén, Viét Nam da duge si
dung dé xay dyng, lya chon céc tham s thich hop cho mé hinh cfing nhu kiém tra tinh chinh xé4c ciia mé
hinh tri tué nhin tao. Mot sb két ludn c6 thé dugc rat ra tir ndi dung nghién ciru ciia bai bao:

- Trén co s& cac két qua thu dugc bdi mo hinh tri tué nhan tao sir dung thuat toan KNN, co thé nhan
thdy rang: voi hé s6 xac dinh R2=0.9328, sai sb binh phuong trung binh gbc RMSE=0.1749, mé hinh tri
tu¢ nhan tao sir dung thuat toan KNN co thé duoc sur dung dé du bao dién tich guong ham sau khi nd min
vG1 d6 chinh xac cao;

- M0 hinh tri tu¢ nhan tao sir dung thuat toan KNN c6 d chinh xac phu thudc rat nhidu vao tap dir liéu
kiém tra;

- Cén nghién ctru k§ ludng céc tac dong cua cac bién dAu vao trong qua trinh xay dung mé hinh tri tué
nhén tao véi cac gia tri ciia bién dau ra cia md hinh tri tué nhén tao;

- Thuat todn KNN la thudt toan thich hop cho vi¢c sur dung véi cac tap dir li€u phan 16p, voi cac dir
liéu dang héi quy, cén tién hanh Iya chon va chuén hoa céc gia tri dit liéu thich hop dé thuat toan KNN co6
thé dat dwoc d6 chinh xéc cao;

- Phai tién hanh lwa chon, kidm tra cic gia tri thich hop cua cac tham ) trong thudt toan KNN, bao
gdm: hé sé khoang cach k, cong thirc xac dinh khoang cach giita cac diém..., tir d6 méi c6 thé xay dung
dugc mot mo hinh tri tué nhan tao st dung thuat toan KNN c6 d chinh xac cao.
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ABSTRACT

An artificial intelligence model uses the KNN neighbor algorithm
to predict the area of tunnel face after blasting

Pham Thi Nhan', Nguyen Chi Thanh'-", Bui Manh Tung' Do Hoang Hiep?
'Hanoi University of Mining and Geology, Hanoi, Vietnam
235 Company, Dong Bac Corporation, The Ministry of Defence of the Socialist Republic of Vietnam

Today, with strong economic and social development, underground works in Vietnam's transportation
system are increasingly focused on construction and development. Among the construction methods of
underground traffic works, the drilling and blasting method is one of the main methods used to build
underground works because of its advantages, including low cost, high requirements, and the technical
skills of workers and construction staff are not too high and this method can be used in many construction
conditions and environments containing underground works,... The area of the face tunnel after blasting is
one of the important factors. On the base of this factor, can be evaluate the effectiveness of underground
construction. The area of the face tunnel after blasting will greatly determine the volume of tunnel lining,
the volume of soil/rock that needs to be excavated during construction, drilling and blasting work, and
other auxiliary works,... Therefore, accurately determining area of the face tunnel after blasting after
blasting will ensure the construction efficiency of underground works, both in terms of technique, safety,
as well as economic efficiency. In this paper, an artificial intelligence model using the K-nearest
neighbors (KNN) algorithm was built and applied to predict the area of face tunnel after blasting. By
using 100 databases collected during the construction of Deo Ca tunnel, Phu Yen Province, Vietnam, an
artificial intelligence model has been built that demonstrates high accuracy. The area of the face tunnel
after blasting when comparing the predicted values with the values of the area of the face tunnel after
blasting after blasting obtained in reality. This model can be used to improve the efficiency of the
underground construction process using drilling and blasting method under similar conditions.

Keywords: artificial intelligence, KNN algorithm, the area of tunnel face, blasting, predict.
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