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Bai bdo trinh bay két qud kiém tra do chinh xdc vé khéng gian khi do
bdng mdy quét laser 3D mdt ddt (TLS) cho thdy gid tri chénh léch khodng
cdch (AS) xdc dinh dwoc 6=14mm trong pham vi tir 50 dén 150m. M6 hinh
3D do bang TLS tai khu virc hdm thily dién Pa Ddng (Ldm Pong) véi thoi
gian do, xwr ly nhanh chéng trong khodng thoi gian 18 gior cho phép xdc
dinh dwoc vi tri hdm sdp va tinh trang khéng gian tai vi tri xdy ra sw c6
va phuc vu coéng tdc ctvu nan, ctru hd. Mdc du hién nay gid thanh ctia thiét
bi TLS cao hon cdc thiét bi do dac truyén théng, nhwng hiéu qud va két
qud céng viéc cao hon nhiéu. Tir dé trong twong lai gan, mdy quét laser
3D mdt ddt ciing cé thé cho phép irng dung trong quan ly xdy duwng - khai
thdc & mé ham lo, gép phdn ndng cao hiéu qua trong qudn ly khai thdc,
qudn tri tai nguyén va gép phdn minh bach héa hoat déng khodng sdn &

Viét Nam.
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1. bat van dé

Cac dir liéu co s& dia khong gian la tai nguyén
thong tin gép phan hd tro hiéu qua cho cong tac
quan tri tai nguyén, diéu hanh, quan ly san xuit va
kiém soat cac hoat dong khai thac khoang san.

Trong xu hwéng hién nay, cic moé ham 1o &
Viét Nam khai thac, mé via & d6 sau ngay cang lon
nhw: dw 4n & mé than Ha Lam (Cong ty CP Than
Ha Lam, 2012), nui Béo (Vién Khoa hoc Cong nghé
Mo - Vinacomin, 2012), dw an khai thac & dong
bang Song Hong c6 do sau khai thac 300+600m so
v&i mit nwde bién (Nguyén Tam Son, 2008). Viéc
m¢& via khai thac & do sau 16n nhw vay doi héi

*Tdc gid lién hé.
E-mail: nguyenvietnghia@gmail.com

trong qua trinh thi cong xay dwng, van hanh khai
thac phai thwc hién véi cac chi tiéu thiét ké phirc
tap hon, cac tiéu chuin quan ly chit lwong khat
khe, thoi gian thi cong rat ngan, dong thoi doi hoi
hiéu qua san xuit phai ning cao hon. Vi nhitng
yéu cau chat ché nhw vay thi vai tro clda cong tac
do dac tric dia mo tré nén hét sitrc quan trong,
quyét dinh hiéu qua hoat dong ciia ma tir giai doan
Khéi cong, thi cong xay dung co ban, do cip nhat
phuc vu san xudt, tinh khéi lwong, kiém tra dinh
ky cac cong trinh xay dwng co ban,... (V6 Chi My,
2012; Fengyun Gu, va nnk, 2013). Doi héi cin phai
vira xac dinh cac théng s6 hinh hoc cia cac doi
twong trong mo6 ham 1o, vira phai xy dung co s&
dir liéu dia khong gian mot cach chinh xac dé€ phuc
vu hiéu qua cong tac quan ly, xay dung, khai thac,
quan tri tai nguyén mé (Vo6 Chi My, 2016).
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V&i cac phwong phap truyén théng truede day,
cac doi twong hinh hoc ciia mé nhu: giéng, duwong
10, gwong 10 cho,... thudmg dwoc do bang thudéc
mét hodc bang may toan dac dién ti vdi s6 lwong
diém thwa thét, mang tinh khai quat, chwa cu thé
chi tiét. Cac sé liéu do dac, cac dir liéu dia khong
gian dwoc thu thap, xtt ly biéu dién trén cac mat
cat, ban do 2D 1am cho nguwoi quan ly rat khé khan
dé bao quéat va hinh dung,

Trong nhitng nim gin day, sy xuit hién cla
cong nghé quét laser 3D mit dat (TLS - Terrestrial
Laser Scanner) da mé ra xu hwéng méi trong cong
tac do dac, cap nhat vi tri va xay dung dir liéu dia
khong gian trén mo hinh 3D cho cac d6i twong
trong mé ham 10 mot cach chinh xac, nhanh chéng
Kkip thoi, gép phdn ning cao hiéu qua céng tac
quan tri tai nguyén ma.

2. Nguyén tic hoat dong cia cong nghé quét
laser 3D

Cac may quét laser 3D mit dat (TLS) st dung
sw phan xa cda trum tia laser c6 dinh hwéng tir cac
doi twong ngoai thuc dia dé tinh toan chinh xac vi
tri clia ching trong khong gian ba chiéu. Nhitng
may quét laser 3D mat dit dwoc irng dung trong
nhiéu nodi dung cong tc trac dia. Cac thiét bi TLS
dd phan giai cao c6 kha nang tao ra hang triéu
diém do moi gidy, hién thi d6i twong trén mo hinh
3D, khoang cach do xa 1én dén km véi sai s6 do
khodng cach tr mm dén cm (Thomas va nnk,
2009) va quan trong nira la do dwoc trong nhitng
diéu kién méi treorng hét sirc khé khan.

Nguyén ly ctia cong nghé quét laser 3D mat
dat1a st dung tin hiéu laser dé do khodng cach tir
may quét dén doi twong. Pong thoi véi khoang
cach, may sé do goc bang B va goc dirng y. Tir
nguyén ly toa do cwc, phin mém cla may sé xac
dinh toa d6 khong gian X, Y, Z ctia cic diém. Trong
may quét laser, khoang cach tir may phat dén déi
twong c6 thé xac dinh theo nguyén ly do xung hodc
do pha. TLS trong trac dia thwong sir dung mot
trong nhirng cong nghé d€ xac dinh chinh xac
khodng cach t&i cac doi twong.

- “Thoi gian di chuyén - Time of Flight”;

- “Co' s& pha - Phase Based”

2.1. Nguyén ly hoat ddng ctuia cdc mdy quét
TLS do xung “Time of Flight”

May quét cdng nghé do xung “Time of Flight”

(cting c6 thé goi bang tén khac “Pulse Based”
la kiéu may quét laser phé bién nhat trong do dac
dan dung bdi tia quét c6 kha ning di xa (chuin tir
125m dén hon 1000m) va téc do thu thip sé liéu
dat téi 50.000 diém dén 1.000.000 diém moi gidy.

C4u tao ciia may quét TLS do xung “Time of
Flight” gom cac bd phan chinh sau:

- BO phat laser tao ra trum tia;

- Hé thong guwong léch dé hwéng trum tia
laser vé phia d6i twong hay khu vuc do vé;

- Hé théng may thu quang hoc thi cip dé xac
dinh tin hiéu laser phan xa lai tir cac d6i twong do
vé.

Theo d6 téc d6 di chuyén ctia anh sang la gia
tri da biét, thoi gian di chuyén ctia tin hiéu laser c6
thé chuyén doi thanh sd liéu do khodng cach chinh
xac. Khi do, (Thorsten S., 2007) khoang cach tir
TLS dén diém phan xa dwgc xac dinh bang cong
thire:

D=1Cat 1)
2n

trong do: ¢ - van téc lan truyén song laser,

n - hé s6 chiét xuat moi trwong,

At - thoi gian tin hiéu di va vé cua tin hiéu.

Trong phwong phap do xung TOF (Time-of-
Flight) cho phép thu phat do xa t&i km, toc d6 quét
dén hon 50.000 diém moi gidy, véi do chinh xac
do trung binh 6+10mm (Quintero va nnk, 2008).

2.2. Nguyén ly hoat dong ciuia cdc mdy quét
TLS do pha “Phase Based”

May quét cong nghé “Phase Based” la cac may
quét laser diéu bién tia sang laser phat thanh
nhiéu pha va so sanh sw dich chuyén pha (Phase
Shift) trong ngudn nang lwong laser quay tré lai
b6 nhan ctia may. Cac may quét str dung thuat toan
Phase Shift dé xac dinh khodng cach dwa vao cac
dac tinh duy nhét cta tirng pha doc 14p. Cac may
quét laser “Phase Based” c6 khoang cach quét
ngan hon so véi cdc may quét “Pulse Based”
(25+27 mét), nhung c6 tdc do thu thip sé liéu cao
hon rit nhiéu so véi cac may quét “Pulse Based”,
do chinh xac do khoang cach phu thugc vao cwong
do tin hiéu, o nhiéu...

Poi véi cdc may quét TLS “Phase Based”,
(Quintero va nnk, 2008) khoang cach dé dworc tinh
bing cong thirc (2)

1l c
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Faro Forcus 3D ILRIS-LR

Leica ScanStation

Trimble GX 3D Callidus CP 3200

Hinh 1: Mdy quét laser 3D mdt ddt hoat ddéng theo phwong phdp do xung (Time-of-Flight)

Cyran 2500

Leica HDS 8800

Leica HDS 6000

Hinh 2: Mt s6 mdy quét lase 3D mdt ddt hoat déng theo phwong phdp co sé pha (Phase
Based) (http://www.greenhatch-group.co.uk/hard ware-technology-used)

Trong do:

c: van tdc lan truyén song laser;

A ¢ : chénh léch pha trong truyén va nhan tin
hiéu;

f: tAn s diéu bién tin hiéu;

At : chénh 1éch thoi gian.

3. Cong nghé quét laser 3D mat dit trong cong
tac quan ly xay dwng - kKhai thac ham lo

Cong nghé TLS c6 kha nang rng dung gan nhw
khong han ché, véi nhirng wu diém nhu:

- Do vé hdm 10 v&i do chinh xac cao c6 thé dat
téi giéi han mi-li-mét (mm), hién trang ham lo
duwgc thé hién rd rang khach quan, trung thuc
khong bi &nh hwdng bdi yéu to chi quan cia

con ngudi (Radovan va nnk, 2016);

- Téc d6 quét lon (10.000 + 1.000.000
diém/giy), thoi gian do nhanh, khong anh hudng
1ém dén tién do san xuat ciia mo;

- COng tac ngoai nghiép khong 16m, cé thé do
trong diéu kién kho khan, khong tiép xic truec tiép
vGi cac diém nguy hiém (vi tri c6 nguy co sép 16
dat da,..) nén do an toan coéng tic do vé ngoai
nghiép dwoc nang cao;

- Cac dir liéu quét tir TLS tao thanh ddm may
diém 3D, dwoc s dung véi cic phan mém thich
hop dé xir 1y, di chuyén, xoay trong khong gian 3D,
xuit sang 2D, dong thoi cac dir liéu TLS c6 kha
nang trich xuit sang cac phan mém thiét ké khac
nhu: AutoCAD, Microstation, Surpac, Datamine,
Micromine, Vulcan,... tao thanh cac co s& dir liéu
dia khong gian cho toan mé (Thorsten, 2007).

Trong cong tac tric dia md, TLS c6 thé tham
gia vao nhiéu ndi dung céng viéc nhu:

- Kiém tra giéng dirng

Dit liéu quét laser 3D c6 thé dwoc xiy dung,
cap nhat nhw mot bo dir liéu tham khao cho cac
chu ky tiép theo d€ kiém tra bé mat cling nhw truc
giéng dirng. Bang cach lap dat cic mdc cd dinh 1au
dai trén cac truc, sau d6 & moi chu ky kiém tra tiép
theo c6 thé kiém tra d6 6n dinh ctia cdc méc ban
d4u nay, cling nhw ¢6 thé kiém tra bé mat thanh
giéng dirng.

- Phuc vu thay doi thiét ké, stra chira

Cac dir liéu do trong giéng, hAm 10 bang thiét
bi TLS dwoc thé hién trén mé hinh 3D, do vay
trong twong lai khi cé sy thay déi thiét ké hay stra
chira, thay thé, bd xung trong mo thi cac dir liéu
nay la mét tham khéo rit truc quan va hitu ich,
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Hinh 3. Str dung TLS ctia hdng Faro Hinh 4. D liéu do bdng TLS tai dwong hdm
FOCUS3D tai mé Wielczka (BaLan) thiy dién Da Ddng cho s6 lwgng 16n cdc diém

Dir liéu quét
Thiét k& bahe TLS

Hinh 5: Quét thanh giéng dirng va thé hién trén Hinh 6: Dir liéu diém quét bang TLS (mau xanh
mé hinh 3D (Van der Merwe and Andersen, luc) so vdi thiét ké (mau xanh nwéc bién)
2012).

a) Mé hinh 3D ddm may b) M6 hinh bé mdt c) Mé hinh chuyén dé d) Mé hinh mdt cdat
dwong hdm ngoai dwong ham trong dwdorng hdm dwdong hdm

Hinh 7. Pworng hdm thiy dién Pa Ddng dwoc do bang céng nghé TLS va biéu dién trén mé hinh 3D
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giip cai thién mirc dd chinh xac trong viéc 1ap ké
hoach thi cong, mua sam vat tw va han ché t6i da
nhirng thay doi, diéu chinh trong qué trinh trién
khai.

- Po dac cip nhit trong ham 1o, tinh khdi
lwong

Cac d6i twong do dac cip nhat dwdi hdm 10 rat
da dang va kha phic tap, bao gom: cac loai duwong
nhw: 10 chuin bi, 10 xdy dung co ban, 10 cho, 1o
thdm do, sin ga dwédi giéng; cac tru bao vé, ranh
gi¢i cackhu vuc phd hoa, cheénlo,...; hé thong thoat
nuwdc va théng gié mo,...; vi tri dirt gay, cau tric
khodng san,.. do dich chuyén va bién dang cac
cong trinh mo. T4t ca cac dir liéu can phai thuc
hién cho néi dung trén déu dworc xac dinh va lvu
trit trong co sé dir liéu dia khong gian, cé y nghia
quan trong trong cong tac diéu hanh san xuit va
quan ly mé.

Trong hidm 10, cidc ndi dung nay thuwc hién
trong diéu kién khé khan, phirc tap, thi€u anh
sang, nhiéu vi tri khong thé tiép cin dwoc. PO
chinh x4c dir liéu sé bi tac dong bai nhiéu nguén
yéu t6. Tuy nhién, khi stt dung TLS trong do vé mo
ham 10 sé tao 1én dam may diém quét c6 mat do
1én dén hang triéu diém do trong thoi gian rit
ngian, do chinh x4ac c6 thé dat téi (2cm).
(Rodriguez-Gonzalvez va nnk, 2015)

Cac mo hinh 3D dwoc xay dung, cAp nhatbang
phwong phdp nay qua cac ky thong ké cho phép
xac dinh khoéi lwong véi do chinh xdc cao (
AV <£2%). Dit liéu do bang TLS qua cac chu ky
cho phép xiy dung cdc mo hinh thay d6i theo thoi
gian la birc tranh rat khach quan va trung thuc vé
qua trinh dich dong dit da mo trong ham lo.

- Ung ph6 kip thoi khi ¢6 su ¢6 x4y ra trong
ham 10. Khi ¢6 sw c6 xdy ra trong hdm 10, nhitng
nha quan ly, nhan vién ctru ho c6 thé dé dang nim
bat dwoc thong tin, vi tri toa dd ctia khu vure xdy ra
sw ¢6 mot cach trwc quan va nhanh chéng trén mo
hinh 3D. Ttr d6 gitp cho nhitng nguoi cé trach
nhiém dwa ra phwong an &ng phé mot cach chinh
xac va nhanh chéng.

4. Kiém tra do chinh xac khong gian ciia may
do quét laser 3D

Do chinh xac do khodng cach may do quét
laser 3D cua hang Faro FOCUS3D di dwoc tién
hanh nghién cru thuc nghiém tai moé mudi
Wieliczka (Ba Lan) (Hinh 3) va so sanh véi két qua

do bang may toan dac dién tir. Tai cac vi tri danh
diu mdc cd dinh tién hanh dung gwong dé do va
tinh toan gia tri khong gian 3D bang mday toan dac
dién tix TCR 1101 v&i d6 chinh xac do khoang cach
+2mm va sau do dat thiét bi dung lam diém danh
d4u dé do bang TLS Faro FOCUS3D. (Maciaszek va
nnk, 2007).

Két qua xac dinh chénh 1éch khoang cach
trung binh gitra hai phwong phap do dwoc thé
hién & Bang 1:

Bdng 1. Chénh léch vi tri khdng gian khi so
sdnh két qud do bdng Faro FOCUS3D va todan
dac dién tir TCR 1101

Khoang |\ | v | Az | as
TT | cach 1 inm) | (mm) |(mm) |(mm)
(m)
1 | 50m 2 4 4 6
100m | 4 5 8 10
150m | 7 9 10 | 15

May quét laser FOCUS3D 120

May quét laser FOCUS3D X330

Hinh 8. Mdy quét TLS str dung tai hdm
thuy dién Pa Ddng (Ldm DPdng)

5. Cong nghé quét laser 3D trong cong tac irng
pho sw cd dwong ham

Sw 0 sap ham x4y ra tai cong trinh thiy dién
ba Dang (LAm Dong) ngay 16 thang 12 nam 2014,
tai cong trwong thi cong dao him dan nwéc. Vi tri
sip him cach ctra hdm phia thwong lwu khoang
500m va vé phia ha lvu khodng 200m, trong khi
ctra hAm phia ha Ivu méi thi cong dao dugc 20m,
lam c6 1dp 12 cong nhan dang thi cong trong
duwonglo. Pé nhanh chong xt ly sw c6 sdp ham, cin
phai thanh 1ap mé hinh 3D xac dinh chinh xac vi
tri sdp ham. Do vay, Ban chi huy cttu nan cung
cong ty An Thi da tién hanh st dung may quét
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Bdng 2. S6 Lwong mdy TLS va thoi gian xi ly

TT |S6 tram may va thoi gian do, xtrly | Trong hdm | Ngoai hdm | Tdng
1 |Tongso tram quét 36 14 50 tram
2 | Thoi gian quét 4 gir
3 | Thoi gian dwng mé hinh 2 gior 4 gior 6 gior
4 | Thoi gian xt ly noi nghiép 8 givr
5 Tong thoi gian do va xtr Iy 18 gior

Bdng 3. Sdn phdm dworc xdy dwng thém
TT | San phidm xay dung thém tir di liéu do bing TLS

1 | Cosé dirliéu dia khéng gian tong thé

2 | M6 hinh ddm may diém hién thi theo cac chuyén dé

3 | Ban veé trich xuit vi tri quan trong trong him

4 Mb hinh 3D phuc vu tinh mit cit dwong hAm

5 M6 hinh 3D phuc vu xac dinh hién trang dworng hAm

6 M6 hinh 3D xac dinh méi lién hé cac cong trinh

Khu vuc clra Khu vuc cira
ha luru

Hinh 9.1. Mé hinh 3D khu vwc xdy ra sw c6 sdp hdm (http://www.vinanren.vn/
default.aspx?page=tmv_chitiettin&cat=news&zoneid=83&lang=vi&contentid=1911)

Hinh 9.2. Mé hinh 3D vi tri xdy ra sw ¢4 sdp hdm
(http://www.vinanren.vn/default.as

px?pageztmv_chit{'ettin&cat_:news&zoned =83 Hinh 9.3. Twong quan khodng cdch tir mdt
&lang=vi&contentid=1911) ddt téi vi tri xdy ra sw c6
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laser 3D mat dat - Faro FOCUS3D X330 va 120
(Hinh 8) vé&i khoang cach quét cho phép 300m va
120m, do chinh xac +2mm, cung s6 lwgng ki thuit
vién 1a 4 nguwoi da tién hanh quét toan bd dwong
ham va bé mat bén trén mat dat tir clra miéng him
ha Iwu téi thwong luu.

S6 lwong cong viéc va thoi gian xy dung mo
hinh dwoc tong hop tai Bang 2.

Tl cac s6 liéu quét dwoc tai thiy dién Da
Dang, ngoai yéu ciu xac dinh vi tri xiy ra sw c¢d sap
ham chinh xac thi da déng thoi xt ly xay dung
thém mat s6 san phdm trinh bay tai Bang 3, Hinh
7.

Cac md hinh 3D dwoc xay dung bang TLS vai
tong thoi gian do va xt Iy mo hinh chi ¢6 18 gio,
da xac dinh vi tri chinh xac vi tri sdp ham va xac
dinh dwoc moi twong quan gitra vi tri sdp him véi
bé mat dit. Tt d6, da giup cho nhirng nha quan ly,
co quan chirc nang dwa ra phwong an &ng pho sw
6 sap him thuy dién Pa Dang nhanh chéng, chinh
xac va kip thoi.

Trong hinh 9.1+9.3 1a m6 hinh 3D t6ng quan
khu vuc thuy dién Pa Dang. Trong hinh 9.3 da xac
dinh chinh xac vi tri twong quan tir diém khoan
dan khi trén bé mit dit xudng vi tri diém sap him
véi d6 cao xac dinh dwoc h = 66.920m, chiéu dai
trong mat phang Speang = 77.186m va chiéu dai
nghiéng Snghieng = 102.157m.

6. Thao luan

K&t qua so sanh két qua do bang thiét bi Faro
FOCUS3D va toan dac dién tir Leica TS02 trong
Bang 1 cd gia tri chénh léch khoang cach khong
gian (AS) xac dinh dwoc 6+14mm trong pham vi
ttr 50 dén 150m la hoan toan dap rng yéu cau quy
pham trong cong tac do vé chi tiét trong cic md
ham 1o & Viét Nam.

Véi thoi gian do dac cho ca khu vuc trong va
ngoai dwong ham chi c6 4 gior da cho thiy téc do
do bang thiét bi TLS 12 rit nhanh chéng. Thoi gian
déxirly s6 liéu 1a 14 gior cling cho thdy cong tac ndi
nghiép chiém nhiéu thoi gian hon ngoai nghiép,
tuy nhién thoi gian xtr Iy ndi nghiép cé thé giam
xuong hon nira khi nguoi xtr Iy s6 liéu c6 nhiéu
kinh nghiém hon.

Cac dir liéu do dac dwoc xay dung trén mo
hinh 3D véi d chinh xac cao cho phép xac dinh
moéi twong quan trong khdng gian hai chiéu, ba
chiéu gitra cac dwong hAm véi nhau, gitta duong
ham vé&i bé mat dat, nhanh chéng xac dinh vi tri

twong do6i theo cac chiéu (thang dimg, ngang,
nghiéng,...); xac dinh chinh xac vi tri, khoang cach
vi trf dwong hdm dang thi cong cling nhw vi tri xay
ra sw cd, cung cap cac s6 liéu do quan trong véi do
chinh xac cao va rit chi tiét phuc vu cho céng tac
nghién ctru, diéu tra va danh gia toan bo sw co sip
ham; Pong thoi, qua mo hinh 3D cho phép dwa ra
nhiéu phwong an trong thiét ké, thi cong, kiém tra,
Xt Iy cac phat sinh x4y ra dot xuit va mo phong
tinh huong trén mé hinh d6 hoa mdy tinh 3D vé&i
kha nang do dac chinh xac tai moi vi tri trong him
lo.

Trong cong tac trac dia moé trong ham 10, cac
cong tac do dac phuc vu xay dung giéng, duong 10,
kiém tra d6 6n dinh giéng, do cip nhit duong 1o,
do cap nhat gwong 10 cho,... néu str dung cac thiét
bi do dac truyén thong trwéc day thi mat rat nhiéu
thoi gian, cong sirc va mot cac vi tri do dac chi
mang tinh twong déi phu thudc vao kinh nghiém
va cam tinh ctia ngwoi duwng mia. Trong khi néu st
dung phwong phap do bang thiét bi TLS thi cac
cong tac do dac, cap nhat, kiém tra cac d6i twong
trong hAm 10 sé tré1én don gian, gidam thoi gian do
ngoai nghiép, an toan hon trong san xuit, dong
thoi véi s6 lwong diém do 1én dén hang triéu diém
thi cac d6i twong trong him 10 sé dwogc thé hién
mot cach chi tiét, truc quan va chinh xac.

Cac dirliéu do bang cong nghé TLS c6 tinh lién
két cao véi cac phan mém chuyén dung trong thiét
ké, diéu khién san xuit va tao thanh cac co s& dir
liéu dia khong gian cho toan mé.

Hién nay, cac thiét bi TLS c6 gia thanh trung
binh cao hon cac may toan dac dién tir. Tuy nhién,
xét vé hiéu qua cong viéc, khd nang cung cap cling
lac nhiéu san pham véi tinh trec quan, mirc do chi
tiét cao trong khoang thoi gian ngan phuc vu trong
céng tac quan ly xay dwng - khai thac, thanh 1ap
cac cac co s¢ dirliéu dia khong gian trong cac cong
trinh hdm 10 thi cac thiét bi TLS cho thiy hiéu qua
kinh té cao hon. Trong twong lai gin véi sw phat
trién ctia khoa hoc cong nghé, cac thiét bi TLS ngay
cang phd bién hon do gia thanh dwoc ha thap dan.

7.Kétluan

Véi d6 chinh xac dat dwoc vé khoang cach
khong gian (AS) tir 6+14 mm trong pham vi tir 50
dén 150m trong thwc nghiém & trén c6 thé khiang
dinh phwong phap do bang thiét bi TLS hoan toan
dap Umg yéu cau trong cong tac tric dia moé Viét
Nam. Phuong phap do bang thiét bi TLS da giam
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thoi gian trong cong tac do ngoai nghiép véi 36
tram do trong hAm chi mat khoang thoi gian 2 gior
giip tang nang xuit lao déng trong thi céng, san
xuat ddc biét khi ng dung cho cac dwong ham
hodc mé ham lo.

Cac thiét bi TLS hién nay hoan toan dap rng
yéu cau vé mat ky thuat va c6 hiéu qua kinh té cao.
Dac biét trong twonglai gan, khi cac thiét bi TLS c6
gia thanh ré hon thi cac phwong phap do nay sé
ngay cang dwgc phd bién nham phat huy duoc
hiéu qua vé mét kinh té

Tém lai, cong nghé TLS so véi cac phwong
phép do dac hién nay c6 wu diém vé mat do diém
quan tric cao, thoi gian quan trac ngan va hiéu qua
kinh té,... Ngoai ra cong nghé TLS hoan toan dap
g duoc hau hét cac nodi dung clia cong tac trac
dia mé mot cach nhanh chéng, chinh xac, truc
quan, an toan v&i kha nang thu thap, cap nhat,
phéan tich khéng gian, hién thi va chia sé dir liéu
nhanh cac co s& dit liéu dia khong gian. Pay la
nhén t0 quan trong gép phin ning cao hiéu qua
trong cong tac quan ly xay dwng - khai thac, quan
tri tai nguyén va gép phan minh bach héa hoat
dong khodng san.
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ABSTRACT

The possibility applying of Terrestrial Laser Scanner 3D for
construction - mining management in underground mines

Nghia Viet Nguyen 1, V6 Ngoc Diing 1
1 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

This paper presents the test results for accuracy of spatial position measuring by Terrestrial
Laser Scanner 3D (TLS) with value (AS) determined from 6 to 14 mm corresponding in measurement
distance from 50m to 150m. 3D models measured in Da Dang hydropower tunnel collapse within 18
hours allow to identify the location of collapsed tunnels, the status of space at collapsed location and
service of the rescue. Although the price of TLS is higher than the traditional equipments, the effects
and results of their work are much higher. In the near future, TLS can also allow applications in
construction - mining management at underground mines, improving efficiency in the management
exploiting, resources management and contribute to the transparency of mineral activities in
Vietnam.



