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Tom tit:

Cong nghé quét laser 3D mat dat ngay nay duoc st dung hiéu qua va phd bién trong thanh
1ap md hinh sé dia hinh, danh gia su bién dong cua dia hinh, sira chira va khéi phuc céng
trinh va cac linh vic bao tn,... Muc dich cia bai b4o nhiam theo ddi bién dong dia hinh,
ddng thoi tinh toan va danh gia khéi luong dao dip cua khu khai thac khoang san khu vuc
Quang Ninh. Qué trinh quét laser 3D mat dat do dac véi d6 chinh xac cao dé tinh khoang
cach tir tram quét t6i dia vat va goc hudng quét twong tng. Két qua nghién ctu thu nhan
dugc da danh gia hién trang dia hinh thay doi rd rét giira hai thoi diém quét khoang thoi gian
6 thang voi khdi lwong khai thac dang ké. Nghién ctru s& gilp cac k¥ thuat vién tiét kiém
duoc thoi gian, cng strc va kinh phi cho viéc xac dinh chinh xac khéi lwong dao dip trong
khai thac khoang san.

Tur khéa: Quét laser 3D mit dat, bién dong dia hinh, khéi lwong dao dip, Quang Ninh

1. Pit van dé

Cong nghé quét laser 3D mat dat (3D Terrestrial Laser Scanning) la cudc cach mang
trong thu thap so liéu thuc dia phuc vu cho cac tng dung ba chiéu (Mostafa, 2011). Ngay
nay, s6 liéu 3D da tro thanh chuén trong thiét ké, trinh bay, san xuat, cho phép tat ca moi
yéu té trong cudc sdng nhu méi truong, con ngudi, canh quan, thiét bi may mac,... déu dugc
thu nhan va thé hién bang hinh anh ba chiéu dang nhu ching dang ton tai. Cong nghé quét
3D dugc &p dung trong rat nhiéu cac linh viuc nhu & nha may khu céng nghiép 16n, nha may
dién hat nhan, dau khi ngoai khoi, khai thac mé, giao thdng van tai, dija hinh, do dac ban dd,
quy hoach d6 thi, cac cong trinh vin hoa, bao ton,...(English Heritage 2011; Bernd, 2014)

Quét laser 3D Ia k¥ thuat thu thap s liéu hién truong dudi dang s6, sir dung anh séng
laser quét qua bé mat dbi twong tir nhirng diém cb dinh (diém khdng ché) trén bé mat tréi
d4t, dé ghi nhan kich thudc va méi quan hé khong gian gitta cac dbi twong véi nhau. Vé co
ban, nguyén tic hoat dong cua laser 3D mit dat ciing giéng nhu toan dac dién tir 1 sir dung
tbc do anh sang dé xac dinh khoang cach. Tuy nhién, laser 3D mat dat van cd su khac biét
co ban trong budc song cua tia sang laser, s lwong va toc d6 ghi nhan cac diém sb lidu do,
cac budce do thue dia, xtr ly s6 liéu, ngudn sai sb, ...

STLS 3D dam bao thoi gian thu sé liéu trén thyc dia nhanh hon rat nhiéu so véi cac
phuong phap do thong thudng khac, dam bao do dugc cac dbi twong c6 hinh dang phirc tap
ma cac phuong phap truyén théng kho co thé ghi nhan duoc chinh xac, s6 liéu chiét xuat tur
qua trinh xir ly ddm may diém rat hitu dung ddi véi cac phan mém CAD-CAM, md hinh s
dia hinh DTM. Thoi gian xir ly s6 liéu trong phong phu thudc vao sé luong diém cia cac
dam may, muc d6 phirc tap cia cac ddi twong duoc quét, mic do chi tiét, phan mém xu ly
s6 lidu, cau hinh may tinh xir 1y va chuyén gia thyc hién nhiém vu xi ly.



Cac hé thong quét laser 3D thu thap duoc mot khi s6 liéu thd khong 16 ¢6 tén goi “Pam
may diém — Point Cloud” (Riley and Crowe, 2006). N6 thé hién mot cach day du va hoan
chinh nhat hinh anh cua cac d6i twong ma tia laser da quét qua. Phu thudc vao kiéu may quét
va nha san xuit, khoang cach quét téi cac ddi tugng thyuc té ¢d thé tir mot vai trim mét dén
vai kildmét, s lidu diém thu duoc c6 d6 chinh xac dudi 5mm véi toe do ghi nhan sé lidu tur
vai chuc nghin dén mot triéu diém mdi giay. Toc do quét phu thudc vao yéu cau vé mat do
diém quét caa mdi tng dung. Khi cac d6i twong trong thuc tién c6 kich thuéc 16n hon mot
lan quét, chdng ta phai sir dung nhiéu tram may & cic goc do khac nhau sau d6 ndi két cac
tram may nay lai v6i nhau dé tao thinh dam may diém hoan chinh. Ngay khi hinh thanh
duoc dam may diém 3D, s6 liéu da san sang ung dung duoc, ¢ thé tién hanh do dac truc
tiép, xuét sang bat ky phin mém CAD phé bién nao, xay dung mé hinh 3 chiéu, tinh toan
thé tich, khéi luong d6i tuong vai hinh khéi bat ky.

Véi cac nha may can tinh toan trir luvong nguyén liéu khai thac, viéc tinh toan chinh xac
khéi lugng hang trong kho déng vai tro quan trong. Thém nita, cac phuong phap do dac cii
chua dap ung dugc d6 chinh xdc nhu mong mudn, viéc phai leo tréo 1&n cac bdn bé chira
ciing kha nguy hiém dén stc khée ciing nhu tinh mang cia con nguoi. Vi vay dé xuat nay
cling duoc dua ra nham hd tro thu thap dugc chinh xac khéi luwong hang ton kho caa minh
v6i mong mudn tao su an toan, nhanh chong va hién dai nhat c6 thé.

Trong nganh céng nghiép khai khoang, nhin chung dac thu cua cadc khu vuc khai thac co
dién tich ratrong Ion, swon vach cao nguy hiém, ham 10 kéo dai véi diéu kién anh sang
han ché... viéc tng dung cac cong nghé do dac truyén théng nhu thuy chuén, toan dac dién
tir, do dac GPS ... dam bao dugc do chinh xac va mae do chi tiét can thiét, nhung lai tiéu tén
rat nhiéu thoi gian vi phai trién khai trén dién tich 16n, dia hinh phtrc tap va nguy hiém. Cac
cdng nghé phu trim trén dién rong nhu cong nghé vién tham, ké ca anh hang khong hay anh
vé tinh déu chwa dap tng duoc yéu cau vé do chinh xac d6i vai linh vuc ndy.

Nhiém vy do dac tinh toén thé tich va xac dinh trir lugng khai thac 1a nhiém vu téi quan
trong trong nganh cong nghiép khai khoang. Cac thong s nay anh huong quyét dinh tai tat
ca Cac qua trinh xir Iy kém theo nhu: Xac dinh mé hinh khai thac, quyét dinh dau tu trang
thiét bi, xay dung phuong an khai thac van chuyén va xt ly, tinh toan khéi lugng vat tu
trang thiét bi can thiét phuc vu cho xay dung co sé ha tang...

Nhitng yéu cau vé tién do trién khai va nhu cau tinh toan thong ke trir lugng, ciing nhu
ning lyc khai thac tai cac khu mo & Viét Nam dang ngay cang tro nén cap bach, trong khi
d6 cac phuong phap do dac truyén thong lai mat qua nhiéu thoi gian hodc chua dam bao do
chinh xé&c. Véi uu thé ma khéng co bat ky phuong phap do dac nao cé thé so sanh dugc nhu
téc do do rat nhanh, sb ligu day du dudi dang ddm may thé hién ding mé hinh thyc dia, $6
liéu ddu vao du thong tin dé xay dung mé hinh sé do cao, ndi suy dudng dong mc, tinh todn
thé tich, trit khdi luong, khdi lwong dao dip, mat cit dia hinh, x4c dinh dja diém xay dung
ha tang, ... Do d6, dé tai dugc lya chon dap tng dugc nhu cau cap thiét thuc té ” Ung dung
cdng nghé quét laser 3D mit dat trong viéc theo ddi bién dong dia hinh — Khu vuc thuc
nghiém ¢ Quang Ninh”.



Hinh 1. M& phong quy trinh quét laser 3D trén thuc dia

Hinh 2. Quét laser 3D thanh lap ban db khu vurc khai thac mé phuc vu tinh
khéi lwong

2. Dir lié¢u va phwong phap nghién ciru
2.1. Khu veec nghién ciru

a) Pic diém dia hinh

Khu vyc Lang Son c6 d6 cao trung binh tir 30m dén 1192m so véi mat nude bién. Dia hinh phie tap, ddi nai
1a chu yéu. Dia hinh thap dan tir Bac xuong Nam va tir Bong sang Tay. Phia Bac 1a cac day nui doc bién gidi Viét
Trung, doc ranh gidi tinh Lang Son va Bac Kan. Nui Pia Ngom ¢ d6 cao 1192m, nti Khan Nay ¢ d6 cao 819m.
Nui Na Ca ¢ d9 cao 848m. Khu vyc gitta tinh tai cac huyén Hitu Liing, Chi Lang, thanh pho Lang Son, Cao Loc
dia hinh thap hon chu yéu la d61 & d¢ cao phan 16n dudi 300m.

Khu vuc Quéang Ninh co nhiéu ndi cao, tiéu biéu 1a Yén Tt & do cao 1068m, day Lang La ¢ d§ cao 1166m.
Dia hinh rat phuc tap, c6 d6 doc 16n, bi chia cat boi cac day nai nam trong canh cung Yén Tt theo huong Dong
Tay. Pia hinh thap dan tor Bac xuong Nam, tir Tay sang Pong. Ntra phia Tay Bac cta tinh Quang Ninh chu yéu



1a day nui cao, d6i xen k& cac canh dong nho hep, nira phia Déng Nam cua tinh Quang Ninh dia hinh thip hon ¢
do cao dudi 300m, dia hinh ban son dia, doi thap xen k& dong bang va cac quan ddo cua khu vuc Vinh Ha Long,
huyén dao Van Bon.

Khu vuc cac huyén mién ndi Bic Giang g6m cac huyén Yén Thé, Luc Nam, Lang Giang, Son BPong va Luc
Ngan va huyén Qué V& (Tinh Bic Giang); huyén Chi Linh tinh Hai Duong thudc ving d6i ndi, ndi cao xen 1an
ddng bang nho hep. Phan 16n dién tich ¢6 do cao tir 10m dén 600m so v6i muc nudc bién. Phia Pong Nam khu
do 1a dai ndii cao, dinh cao nhat 1068m, dic biét c6 diy Yén Tir - ranh gi6i giita hai tinh Bac Giang va Quang
Ninh. Phia T4y Bic khu do 14 huyén Yén Thé, d6i nai chiém % dién tich tu nhién, c6 dinh nii cao t&i 500m. Phia
Tay Nam 14 cac huyén Lang Giang, Luc Nam, Qué V&, Chi Linh 1a ving d6ng bang xen 1dn nhitng qua doi doc
1ap, thip. Nhin chung khu do c6 dia hinh phtic tap va c6 dang thap dan tir Dong sag Tay va tir Bic xuéng Nam.

- Khu vire con lai phia Tdy Nam khu do gém cac huyén dong bang cua tinh Bic Ninh, cac huyén Vin Lam,
M§ Hao tinh Hung Yén, phia Nam huyén Chi Linh thudc tinh Hai Dwong; huyén Thuy Nguyén thanh ph6 Hai
Phong. Py 1a khu vic dong bang, dong bang xen ké& doi thip dot xuat, dia hinh thap dan tir Bac xudng Nam 13
khu vuc chuyén tiép gitta dia hinh ddi nti va dia hinh ddng bang cua cac tinh dong bang chiu thd séng Hong.

Can cu vao yéu cAu d6 chinh xac ciia mé hinh s6 dia hinh theo Dy 4n va tiéu chuin khoanh vung dia hinh theo
quy dinh ctia quy pham ty 1¢ ban d6 1a 1/10.000 khu do dugc chia lam 3 khu vuec:

- Khu vuc nui cao, dia hinh phuc tap, ddi nai 1a chu yéu thudc cac tinh Lang Son, Quang
Ninh, khu vuec ti€p giap gitra cac tinh Lang Son, Quang Ninh, Bac Giang; khu vye nay chiém khoang
261 manh trén ban do dia hinh 1/10.000 sé& vé khoang cao déu 10m.

- Khu vue d6i nai, dia hinh thép hon thudc phia Nam tinh Lang Son, Bic Giang, phia Nam
tinh Quang Ninh; Khu vire nay chiém khoang 218 manh, trén ban d6 dia hinh 1/10.000 s& v& khoang
cao déu Sm.

- Khu vire chuyén tiép giira dia hinh d6i ntii va dong bang bac bo thudc cac huyén phia Nam
Bac Giang, phia Dong Bac Ninh, huyén Chi Linh - Hai Duong, khu vye tiép giap gitta Quang Ninh va
Hai Phong. Khu vuc nay chiém khodng 42 manh, trén ban d6 dia hinh 1/10.000 s& v€ khoang cao déu
2,5m.

b) Pic diém dia vit.

Dja vat tap trung, phirc tap va da dang & nhitng dau mdi giao thong thuy, bd; & cac khu cong nghiép; khu dan
cu va khu vic try sé ctia co quan hanh chinh cic cip. Trong qua trinh cong nghiép hod, hién dai hoa, cac yéu t6
kinh té - x4 hoi luén c6 xu hudng bién dong theo thoi gian 1am cho ndi dung ban dd dia hinh luén thay doi. Vi
vay viéc do moi hoac bd sung cap nhat cac bién dong 1a mdt doi hoi cua thuc té.

¢) Hé thong dwong bé va dwong thuy:

Bao gdm tuyén duong sat Ha Noi - Lang Son, cac tuyén dudng b qudc 16 1A, 4b, 2, 3, 18, 31, quéc 16 279,
293, cac tuyen quéc 16 lién tinh .v.v. déu dén tan tit ca cac khu vuc, trung tdm huyén. Mang lugi duong thuy gdm
song Duong, song Cau, song Thuong, song Han, song Ba Ch& .v.v. . V& co so ha ting gdm hé thong giao thong
duong sit, dudong bo, dudng thuy, mang ludi duong day tai dién, vién thong .v.v. dang dugc dau tu xay dung &
cac tinh va khai thac c6 hiéu qua phuc vu phat trién kinh té, xa hoi.

IIL3. Pic diém kinh té - xa hji

Hién nay, Viét Nam dang trong thoi ky phat trién kinh té V0’i muc d6 tang trudng kha cao, khoang 5-7% GDP
hang ndm va ca nudc dang trong qua trinh hoi nhap qudc té. Trén dia ban céc tinh hang loat cac thay ddi trong
kinh té - xa hoi, co ciu kinh té, ty trong glua cac nganh dang dién ra soi dong, dic biét 1a khu vuc d6 thi, khu
cong nghiép, cac ctra khau vo1 Trung Quéc. Nhiém vu cong nghiép hoa, hién dai hod dat nude duge thé hién rd
trong qua trinh phat trién kinh té ciia Viét Nam. Cac d6 thi ngay cang duoc mo rong va cac khu dan cu dang phat
trién theo huong tép trung va xay dung hién dai hon. Vi vay, viéc cung cap dir lidu s6 vé diéu tra co ban & ty Ie
1/10.000 thong nhét theo cac dinh dang chuan 1a doi hoi birc xic cta thuc té dé phuc vu quy hoach va phit trién
kinh té - x3 hoi trong thoi ky hién nay.

WIKIPEDIA:



Bac Giang la mot tinh thudc viing déng bac Viét Nam. Tt ndm 2012 1a tinh nam trong quy hoach vung tha d6 Ha
Noi. Bac Giang giap v&i nhiéu tinh thanh, phia bac giap Lang Son, phia déng giap Quang Ninh, phia tay giap Thai
Nguy&nva Ha Néi, phia nam giap Bac Ninh va Hai Dwong. Tinh ly Ia thanh phé Bac Giang, cach trung tam tha

doé Ha N4i50 km.

Trong nhi*ng ndm gan day, Kinh té cia Bac Giang phat trién kha toan dién va dang dan khang dinh dugc vi thé |a
Trung tam kinh té 1&n th(r hai cGia vung Trung du va mién nui phia Bac

Vi tri: L& mét tinh thudc viing déng bac Bac B, phia déng giap tinh Quang Ninh, phia bac giap tinh Lang Son, phia
tay giap tinh Thai Nguyén va huyén Séc Son (Ha Né6i) va phia nam giap tinh Bac Ninh va tinh Hai Dwong.
Béac Giang c6 dién tich tw nhién 3.823 km?2, chiém 1,2% dién tich tw nhién cta Viét Nam. Theo tai liéu ndm 2000,

trong tong dién tich tw nhién cia Bac Giang, dat nong nghiép chiém 32,4%; dat |am nghiép co rirng chiém 28,9%;
con lai la d6i nui, sdng sudi chwa str dung va cac loai dat khac.

Béac Giang c6 dia hinh trung du va la viing chuyén tiép gitra viing nui phia bac véi chau thé séng Hoéng & phia nam.
Tuy phan I&n dién tich tw nhién cda tinh la ndi ddi nhwng nhin chung dia hinh khéng bj chia cét nhiéu. Khu vuce phia
béc tinh 1a vung rirng nui. B4c Giang nam kep gitra hai day nui hinh canh cung va cing mé ra nhw nan quat, rong &
hwéng déng bac, chum & phia tay nam (tai viing trung tam tinh), la: canh cung Déng Triéu va canh cung Béc Son,
phan gitva phia déng tinh c6 dia hinh d6i nti thap l1a thung liing gitra hai day ndi nay. phia déng va déng nam tinh l1a
canh cung Bong Triéu v&i ngon nui Yén T, cao trung binh 300-900 m so v&i mét bién, trong dé dinh cao nhét 13
1.068 m; phia tay bac la day nui canh cung Bac Son an lan vao t&i huyén Yé&n Thé, cao trung binh 300-500 m, chui
yéu |a nhirng dbi dat tron trinh va thoai dan vé phia déng nam. Tai viing nui phia déng bac tinh, giap véi Quang
Ninh c6 khu rirng nguyén sinh Khe R& réng 7153 ha v&i hé dong vat va thuc vat phong phu, bao gém 236 loai cay
than gd, 255 loai cay duwoc liéu, 37 loai tha, 73 loai chim va 18 loai bo sét.

Trén dia ban Bac Giang c6 374 km sdng sudi, trong dé ba séng |én |a séng Luc Nam, séng Thuong va sng Céu.
So6ng Luc Nam chay qua vung nui da voi nén quanh nam nwéc trong xanh. Song Thuong bat nguon tir hai ving
c6 dia hinh va dia chat khac nhau nén nwéc chay déi dong: bén duc, bén trong.

Ngoai séng subi, Béc Giang con ¢é nhiéu hd, dam, trong d6 cé hd CAm Son va Khudén Than. Hb Cadm Son nam &
khu vwe giap tinh Lang Son, dai 30 km, noi rong nhat 7 km va chd hep nhat 200m. H6 CAm Son c6 dién tich mat
nwéc 2.600 ha, vao mua muwa co thé 1én t¢i 3.000 ha. HO Khudn Than cé dién tich mét nwéc 240 ha va long hd cé 5
ddi dao dwoc phi kin bdi rirng thong 20 tudi. Nguoi ta cé thé dao choi trén hd Khudn Than bang thuyén dap chan
ho&c thuyén gan may, vira cung ngwdi San Chi, Cao Lan, Nung ban dia hat soong hao, vira thwéng thirc

nhirng s&n phdm doéc dao cla dia phwong nhw hat dé, mat ong va ruou tac ke.

Dan sO va cac dan toc thiéu so

Theo diéu tra dan sé ngay 1 thang 4 nam 2016, dan s6 Bac Giang c6 1 653 397 ngudi, v&i mat d6 dan sé 424
nguwdilkm2, gap 1,5 1an mat dd dan sé binh quan cda ca nwéc, 11% dan sb séng & do thi va 89% dan sé séng & ndng
thén. Trén dia ban Bac Giang c¢6 6 dan téc cung sinh séng, trong d6 déng nhat 1a ngwdi Kinh, chiém 88,1% dan sé
toan tinh, tiép dén 1a nguwdi Nung chiém 4,5%:; nquoi Tay 2,6%; nguwdi Sdn Chay va nguwdi Séan Diu, mbi dan
toc 1,6%; ngudi Hoa 1,2%; ngudi Dao0,5%. Ty 1é nam gidi chiém khoang 49,92% dan sé, ni¥ gidi khoang 50,08%
dan sé. Sb ngudi trong d6 tudi lao dong chiém khodng 62,15% dan sé, trong dé lao dong dwoc dao tao nghé chiém
26%; s6 ho nghéo chiém 8,88%.

Lich stz

Thoi vua Hung dwng nwéc Van Lang lién bé lac, Bac Giang thudc bd Vo6 Ninh.

Do&i Ly - Tran goi la 16 Bac Giang.

Doi Lé, day 1a pha Bac Ha, ndm 1822 dbi la pha Thién Phuc, dén doi Tw Dic 1a phd Da Phuc.

Tl ngay 5 thang 11 ndm 1889 dén ngay 9 thang 9 nam 1891 d4 tén tai tinh Luc Nam. Tinh Luc Nam gdm céac huyén
Bao Loc, Phwong Nhén, Luc Nam, Hiru Liing (tach tir pht Lang Giang, tinh Bac Ninh, & bén ta ngan séng Thwong)
va huyén Yén Bai (tach tir tinh Lang Son). Nam 1891 sau khi tra hai huyén Bao Loc va Phwong Nhén cho tinh Béc
Ninh, tinh Luc Nam bj x6a bé dé& nhap vao Bao Quan binh .

Tinh Béc Giang dugc thanh lap ngay 10 thang 10 nam 1895, tach tir tinh Bac Ninh, bao gom phu Lang Giang, phu
Da Phuc va cac huyén Kim Anh, Yén Ding, Phuvong Nhon, Viét Yén, Hiép Hoa, Yén Thé va mot sé tbng nam &
phia nam séng Luc Nam. Tinh ly 1a Phd Lang Thwong (nay 1a thanh phé Bac Giang). Nam 1896, phii Da Phuc va
huyén Kim Anh dwoc tra lai cho tinh Bac Ninh.

Nam 1950, tinh Béc Giang thudc Lién khu Viét Bac (1949-1956) va gébm 7 huyén: Hiép Hoa, Luc Ngan, Yén Thé,
Lang Giang, Viét Yén, Yén Dling, HGru Ling.

Ngay 22 thang 2 ndm 1955, huyén Son Déng t tinh Quang Yén tra vé tinh Bac Giang.
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Ngay 1 thang 7 nam 1956, khi thanh 1ap Khu tw tri Viét Bac, huyén Hivu Lling sap nhap vao tinh Lang Son thudc
Khu ty trj Viét Bac.

Ngay 21 thang 1 nam 1957, chia 2 huyén Son BDong va Luc Ngan thanh 3 huyén Son Bdng, Luc Ngan va Luc Nam.

Ngay 6 thang 11 ndm 1957, chia huyén Yén Thé thanh 2 huyén: Yén Thé va Tan Yén.
Nam 1959, dbi tén thi xd Phi Lang Thwong thanh thi x& Béc Giang.

Ngay 27 thang 10 nam 1962, Bac Giang nhap v&i Bac Ninh thanh tinh Ha Bac va dén ngay 1 thang 1 nam 1997 lai
tach ra nhw ci. Khi tach ra, tinh Bac Giang co tinh lj 1a thi xd Bac Giang va 9 huyén: Hiép Hoa, Lang Giang, Luc
Nam, Luc Ngan, Son Bong, Tan Yén, Viét Yén, Yén Ding, Yén The.

Ngay 7 thang 6 nam 2005, chuyén thi xa Bac Giang thanh thanh phé Bac Giang
Van héa
Van héa Bac Giang c6 cac diém déc trwng sau:

e Tinh chat dan xen da van héa. Pan xen khéng phai hoa ddng ma tat ca cung ton tai tao nén sy phong phu, da
dang cta van héa Bac Giang.

e Tinh chét tu hoi van hoa ngudi Viét. Trong lich st 1au dai cha dat nwéc ngudi dan tir nhiéu noi nhw Thanh
Hoa, Hai Dwong, Thai Binh, Hai Phong, Hwng Yén... da 1én day sinh sdng. Ho mang theo tap tuc ctia minh va
c6 nhirng bién dbi theo ngwdi dan ban x& trén dat Bac Giang va nguwoc lai nguwdi dan Bac Giang & truéc dé
ciing bi nhitng tac déng clia cw dan mai dén.

e Con nguoi Bac Giang von la nhirng cw dan déng cam cdng khd, cwu mang nhau vwot qua thién tai dich hoa,
khai pha rirng hoang 1ap lang, 1ap ban. Tinh chat hao hung con d& nhan thay hon qua cac cudc bao vé dat
nwédc cha dong ho Giap, ho Than va dic biét hon la cudc khéi nghia Yén Thé.

e Bic Giang la s giao thoa gitra hai mlen van hoa Viét c6 (Bac Ninh) va van hoa Tay Nung (Lang Son). Nhirng
ngwoi dan toc Thai, dan tdc Dao... van cé nét riéng trong sinh hoat nhwng ho hoc tiéng Kinh, mac quan 4o
nguwoi Kinh.

e Vin hoa Bac Giang la tinh chét doan két, sang tao. Ty vling rieng thleng nwéc déc cong dong dan cw Béc
Giang sinh song da tao nén nhitng vé dep riéng co6 ca vé van hda vat thé va phi vat thé. Bac Giang c6 hon 500
|& hoi I&n nhd.

Nguoi dan Béc Giang tw hao la cai ndi clia quan ho ¢ véi 23 lang ven séng Cau, ton tai nhw mét sw két duyén
song song Vv&i quan ho & Béac Ninh. B4t quan ho Bac Giang con |a noi ¢é tuc két cha tir 1au ddi dén nay van ton tai
trong cudc séng cong ddng, cé déng gop tich cuc lam dep thém doi sdng xa hoi.

Bac Giang cé chua Vinh Nghiém (Yén Diing) - ci néi dao tao phat phap thién phai Tric Lam; chua B Pa (Viét
Yén) phan anh tinh chét cé kinh gan vé&i phat gido An Do, dinh L6 Hanh (Hiép Hoa) dwoc dwng vao cudi thé ky XVI
tirng dwoc ménh danh 1a "Dé nhat Kinh Bac". Cac nha khao cd hoc da phat hién trén dia ban Bac Giang cach day
khodng hai van nam c6 nguoi thoi dai d6 da khai pha, sinh sbng & day. DBiéu d6 duoc thé hién qua cac di chi B6 Ha
(Yén Thé), Chii, Ciu Cat (Luc Ngan), Khe Tau, An Chau (Son Bong). Thoi gian tiép theo cac nha khao cb ciing tim
thay con nguoi thoi dai dé da maéi sinh sdng trén ving dat nay qua di chi Mai Swu (Luc Nam), thdi dai d6 ddng qua
di chi Béng Lam (Hiép Hoa).

Kinh té&sra | stra ma nquon]

Nam trén tuyén hanh lang kinh t& Nam Ninh (Trung Quéc) - Lang Son - Ha N6i - Hai Phong, lién ké ving kinh té
trong diém phia bac, Bac Giang rat thuan lgi trong phat trién kinh té va giao lwu van héa v&i cac nwéc trong khu
Ve,

Bac Giang da quy hoach va trién khai cac khu céng nghiép cuing mét sé cum cong nghiép voi tong dién tich gan
1.500 ha, trong dé c6 moét khu cong nghiép da co ban lap day.=

Cac khu cong nghiép nam & phia nam tinh Bac Giang thudc cac huyén Viét Yén va Yén Diing. Duoc quy hoach lién
k& nhau, nam doc theo dwdng qudc 16 1A méi Ha Noi - Lang Son, gan véi cac d6 thi lon, thuan loi ca vé dwong bd,
dudng sdng, dwong sat va dworng hang khéng va cac cang soéng, cang bién. Cach thi dd Ha Noi khoang

60 km, San bay qudc t& N6i Bai 50 km; Cang Hai Phong khodng 110 km va cach ctva khdu Hiru Nghi Quan 120 km,
c6 hé thdng ha tang twong dbi hoan chinh; thuan lgi ca vé hé théng cung cép dién, nuwéc, bwu chinh vién thong.

Céc khu, cum cbdng nghiép dé la:

e Khu cong nghiép Binh Tram, dién tich 100 ha;

e Khu cdng nghiép Song Khé - Noi Hoang, dién tich 180 ha;
e Khu cdng nghiép Quang Chau, dién tich 426 ha;

e Khu cdng nghiép Van Trung, dién tich khoang 442 ha;
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e Khu cong nghiép Chau Minh - Mai Binh dién tich 207 ha.

[} Ngoai cac khu, cum c6ng nghiép trén, hién nay tinh Bac Giang du kién quy hoach mét sé khu, cum céng nghiép
khac, tép trung & cac huyén Yén Ding, Viét Yén, Hiép Hoa va huyén Lang Giang vai dién tich cac khu khoang tir
200 ha den trén 1.000 ha.

Bac Giang dang nd luc cai thién méi trvong dau tw, kinh doanh; wu tién dau tw két cau ha tang cac khu, cum cong
nghiép; quan tdm dao tao, nang cao chat lwgng nguon nhan lyc, dap ¢ng yéu cau st dung lao dong cua cac doanh
nghiép va dac biét chu trong cai cach thu tuc hanh chinh theo hudng dam bao cong khai, minh bach voi co che
"mot clra lién thong”, nha dau tw chi can dén mot dia chi la Ban quan 1y cac Khu cong nghiép hodc S¢ Ké hoach va
Dau tv la dwoc cap giay chirng nhan dau tw, ma so thué va con dau.®
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2.1. Dar ligu nghién ciru

May quét dwgc sir dung trong nghién clru la may quét Faro Focus3D X330. Bay la
may quét chuyén nghiép cé kich thwéc nhd nhét va trong lweng nhe nhét trén thé gidi, khoang
cach xa (ban kinh quét hiéu qua: tv 0.6 mét dén 330 mét), v&i téc d6 quét nhanh va dd chinh
xac cao (d9 chinh xac khoang céch 1én t&i +/- 2mm), dat chi tiéu méi trwdng IP, dé dang dinh
hwéng tram quét rdi rac dwa vao may thu tin hiéu dinh vi vé tinh GPS tich hop sén trong may,
phuc vu cho cac rng dung ca trong nha va ngoai troi.

2.2. Phwong phap nghién cuu

Nguyén ly hoat ddng cta ky thuat nay ciing twong déi don gian,
moét thiét bi do c6 co' 1ché phat tia laser di kém véi bo phan do phan
héi cla laser, xac dinh thoi gian di chuyén cua tia sang tir d6 gitp
xac dinh vi tri chinh xéc (X,Y,Z) cla cac déi twong phan xa trong thuc
tién. Thé manh cha ky thuat quét laser 1a kha néng tao ra nhirng khoi
sb liéu cuc ky Ién md td mét cach chinh xac, day dd va vo cung chi
tiét mot khu v trong thuc tién, day la diéu ma tat ca cac phwong
phap do dac thu thap sé liéu thwc dia & thoi diém hién tai khong thé
c6é dwoc. Vi du néu ching ta sir dung may toan dac dién tor voi 2
ngwdi tién hanh do lién tuc trong vong 8 gi® chi c6 thé ghi nhan dwoc
700 diém do, trong khi d6 méi gidy may quét laser cé kha ndng thuc
hién dwoc 1.000.000 diém do mét con sb thwe sy khac biét, ching
ta c6 thé hinh dung sé lwong diém do clia may quét laser ken day tai
tao lai d6i twong giébng nhw chang ta chup anh chinh déi twong trong
thwce tién bang may anh ky thuat sb.

Loi diém I&n niva cha ky thuat quét laser do la kha nang quét toan
canh 360 dd theo chiéu ngang va 320 dé theo chiéu ding, véi may
chung t6i da thir nghiém tai nhiéu kho hang, trong tdm quan séat néu
trén & khoang cach ban kinh khoang vai trdm mét, tat ca cac ddi
twong déu dwoc ghi nhan moét cach day da va chi tiét ma khéng co
bét ky sw can thiép nao cla con ngwdi trong qué trinh may hoat dong
trén thue dia.

Sé liéu may quét laser 3D tao ra gibng nhw ching ta tai hién 100%
thuc tién & ty 1& 1:1, va quan trong hon 1a t4 ca sé liéu da dwoc xac
lap trong khodng gian 3 chiéu hoan chinh, theo d6 cac qua trinh xt ly
tiép theo chiing ta hoan toan thuc hién trwc quan trén mé hinh 3D.
Toan bd qua trinh do vé sé dwoc tién hanh trén mo hinh 3D nay voi
dd chinh xac rat cao (Ién téi mm) ma khdng can phai ra ngoai thyc
t& dé bac may hoac kéo thwédc day niva.

Ngoai ra, may quét laser 3D ching tdi trién con dwoc tich hop mot
may anh ky thuat sé dd phan giai 170 megapixel (toan canh) cho
phép chup céc birc anh 360 d6 dang thé cau phd trum lén toan bod
s6 liéu do dac laser ma may quét tao ra. Day la hop phan vo cling
quan trong hd tro cho cac rng dung béo céo hién trang giéng hét
nhw chung ta dang ding trwc tiép trén khai trwong. Ngoai ra chinh
mé hinh anh 360 d6 nay ciing cung cap kha nang do vé truc tiép trén



&nh ma khong can quay tré lai thuc dia. Day la diéu ma cac cong ty
thiét ké rat can trong qua trinh thiét ké theo yéu cau khach hang

QUY TRINH TRIEN KHAI

Khao sat:
1. Chuan bj trang thiét bi (May anh KTS, May GPS cam tay, May do khoang cach — goc
bang laser, but, s6 viét, vé so d6) va Phuong tién di chuyén
2. Di chuyén toan bo cac vi tri dat may quét theo yéu cau thu thap dit liéu mé hinh 3 chiéu
3. Ghi chép tinh toan va v& so d6 so bo khu vuec, vi tri dat tram may, tuyén di chuyén
4. Xacdinh mirc 6 kho khin va cac diéu kién khach quan, chi quan c6 thé gap phai trong

qua trinh trién khai. Lén phuwong an dam bao an toan cho ngudi va phuong tién.

Trién khai quét:

Chuan bi trang thiét bi:

e May quét laser 3D & phu kién

May do khoang cach bang laser

S6, but ghi chép

e O cam, day néi, bong dén

e Phuong tién di chuyén va céc thiét bj phy tro khac.

Trién khai quét:

e B4 tri nhdm thuc dia, thao tac trén 1 may quét laser 3D.

Trién khai dit may tai cac vi tri lan luot theo tuyén da 1ap trong ké hoach va so d6

bd tri tram may.

Gio lam viéc: Chiéu tir 2gio dén 3 gio v6i 9 tram dat may

Thoi gian quét mdi tram may la 4 phat

Thoi gian quét co thé s& kéo dai trong treong hop thoi tiét bat loi (mwa gid, nhiéu

may) hoic c6 dong nguoi tiép can may moc. Ciing co thé rit ngan néu gap cac diéu

kién thuan loi (thoi tiét ning rao, ving nguoi di lai)

e Ciac d6i twgng ngau nhién xuat hién (cac phuong tién co gidi, bang rén, khau
hiéu,...) co thé gay can tro toi cong tac thu thap sb liéu va chit luong cua san pham.

Xt Iy, Nan — Ghép div liéu: ,

e Trut so liéu tlr thé nhé va dwa vao may tinh chuyén dung, bd xt ly toc do cao,
céu hinh d6 hoa manh.

e Nhap sé liéu vira trat vao phdn mém FARO SCENE 5.1.

e Doc di¥ lieu va kiém tra so bd tirng tram do dwéi dang di¥ liéu thé (Grey) trén
phan mém SCENE.

e Nan — Ghép (register) cac tram do thanh di¥ liéu mé hinh dam may diém 3 chiéu.

e Bién tap ndi dung, lam sach di liéu va loai bé nhiéu, cac diém may chéng lan.

e Mau héa di¥ liéu md hinh 3D (Gan anh chup tich hgp trén may quét laser 3D)

Lwu div liéu va import vao phan mém tinh toan thé tich:



e Chuyén di¥ liéu diém truc tiép vao cac phan mém tinh toan thé tich chuyén dung
nhw JRC Recontructor

e Taoramoé hinh di¥ liéu dang mesh dé s dung tinh toan

e Tao mat phang gbc dé tinh toan khéi lwong bén trén cho méi md hinh

Tinh toan két qua cubi: ‘ ‘
e Tinh toan thé tich mé hinh chi bdng mét lan kich chuét: Sau khi tinh toan thé tich
do dwoc ctia nam 2016 la 1a 2840 m3

*** San pham sb liéu tho thu duoc tir may quét laser 1a cac tap hop
dam may diém xac dinh hinh dang d6i tugng quét. Khi diém dat may
quét (diém khdng ché) duoc tham chiéu dia Iy vao mot hé thong toa
d6 da biét, thi tat ca cac diém ndm trong ddm may diém déu duoc
dinh hudng vé cing mot hé thdng toa do. Cac diém trong ddm may
nay co6 toa d6 X, Y, Z va cac gia tri vé cudng do tia laser phan hoi
(khuon dang XYZI). Cac diém co thé duoc thé hién trong khudn
dang XYZIRGB (Toa d6 X, Y, Z; Cudng do phan hoi I; Cac
gid tri mau R, G, B) néu c6 s6 liéu anh chong phu phia trén.

Chi tiéu k¥ thuat may quét, d6 chinh xac diém khong ché, khoang
cach t6i d6i tuong quét, goc quét... 1a cac yéu td anh huong t6i do
chinh x4c cua cac diém trong ddm may s6 liéu. Ngoai ra cac yéu td
khi quyén, khi twong ciing anh hudng t6i khoang cach va do chinh
xéac s6 liu do STLS 3D nhu bién do giao dong nhi¢t, mua, bui, gio,
may mu.

3. Két qua nghién ciru va thao luan



Hinh 4. Hinh anh ¢dam may diém sau khi quét 3D nim 2017



Hinh 5. Hinh anh Dam may diém dugc ndi suy sang mé hinh nim 2016

Hinh 6. Hinh anh Dam may diém dugc ndi suy sang md hinh nam 2017

Tinh toan két qua cubi: ]
e Tinh toan thé tich mé hinh chi bang mét lan kich chuét: Sau khi tinh toan thé tich
do dwoc ctia nam 2016 la |a 2840 m3
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Survey date: September 7, 2017.
Survey operator name: VUDN3DSCAN.

Processing date: September 7, 2017.
Processing operator name: VUDN3DSCAN.

Reference plane: "New plane 16179
Surface integrated: 2016 (cut with polyline)

The volume is 735793.022397 m®

Thé tich do dwoc clia ndm 2017 1a



Volume Report
September 11, 2017

Survey date: September 7, 2017.
Survey operator name: VUDN3DSCAN.

Processing date: September 7, 2017.
Processing operator name: VUDN3DSCAN.

Reference plane: "New plane 16179"
Surface integrated: 2017 (cut with polyline)

The volume is 391817.694181 m*

e Tinh toan khéi lwong thay déi dwa vao chi sé Cut & Fill

Survey date: September 7, 2017.
Survey operator name: VUDN3DSCAN.

Processing date: September 7, 2017.
Processing operator name: VUDN3DSCAN.

Measurements

Surface "before": 2016

Surface "after": 2017

Total volume before: 728934.562617 m?
Total volume after: 391565.828960 m?
Total cut volume: 338771.162263 m?
Total fill volume: 1402.428606 m?
Number of benches: 1




Bench ceiling Bench floor Vol. before Vol.after Cut volume Fill volume
(m) (m) (m?) (m?) () (m?)
63.993355 0.000000( 728934.562617| 391565.828960| 338771.162263 1402.428606

Trong d6, khéi lwong dat da thay ddi hodc dwoc lay di la 338771,16 m3

Bang 1. Dién tich va ty Ié cac logi ddt do thi giai doan 1989 — 2015 (Times New Roman, Size 11pt,
Italic, Center) (bang_hinh)

STT | Nam Di%l:at)iCh Tydilgnsi)icvlfi(:/ﬁo ;1g Bién dong (ha) | Ty I¢ bién dong (%)
1 | 1989 983.9 1.01 0 0
2 | 2000 4086.6 4.20 3102.7 315.3524
3 | 2010 10014.8 10.30 5928.2 145.0637
4 | 2015 14306.3 14.71 4291.5 42.85137
5 Toan giai doan (1989 - 2015) 13322.4 1354.053

(Times New Roman, Size 12pt, Justify) (Normal)

SAN PHAM THANH QUA

(Times New Roman, Size 12pt, Justify) (Normal)

Sé lieu may quét laser 3D tao ra giébng nhw ching ta tai hién 100% thuc tién & ty &

1:1, va quan trong hon |a t4 ca sé liéu da dwoc xac 1ap trong khéng gian 3 chiéu hoan
chinh, theo dé cac qua trinh xt ly tiép theo chiing ta hoan toan thwc hién trwc quan trén
mé hinh 3D. Toan bd qua trinh do vé sé& dworc tién hanh trén md hinh 3D nay v&i do chinh

Xac rat cao (Ién téi mm) ma khéng can phai ra ngoai thuc té dé bac may hoac kéo thuéc

day nira.

Trén co s& s6 liéu dam may diém (Point Cloud) téng thé ctia khu virc khao sat, ching ta
c6 thé tao ra rat nhieu cac san pham dan xuét khac nhau tuy thudc vao linh vc tng dung va
céc yéu cau cu the.




Béo dam an toan cong nhan, cong cu, thiét bi. Tinh toan thé tich thanh phdm nhanh va chinh Xac dinh gi6i han chuyén dich bé mat khu
Cong cu giam sat an toan tién tien nhatl xac. So sanh vai so liéu da do tnrdc. vure, tw dong tao ra tin hiéu cénh bao cong
- nhan & quan ly nd min khu vurc

An toan khai thac Quan ly san luvong Canh bao nguy co

A

LQ'I THE KY THUAT

Ky thuat quét laser 3D dac biét phu hop véi irng dung khao sét hién trang cac céng

trinh hién hiru phuc vy cho stva chira, tinh toan trir lvgng kho cho nha may ... Chi phi
danh cho phwong phap khao sat nay c6 thé cao hon nhirng phwong phap truyén théng,
tuy nhién nhirng loi thé vé mat sé liéu va cac san pham dan xuét tir sb liéu quét laser 3D
thuc sw to Ién va dam bdo cho ngudi st dung tiét kiém dwoc thoi gian cling nhw chi phi
trién khai.

Nhirng loi thé ki thuat dwéi day chi co thé tim thdy véi ky thuat quét laser 3D:

S6 liéu khao sat hién trang san sang dwéi dang md hinh 3D hoan chinh: Ngay sau khi
nan ghép cac tram quét doc 1ap, toan bo sé liéu hién trang khu vwc dwoc thé hién
hoan toan dwéi dinh dang 3 chiéu hoan chinh, sdn sang st dung cho cac muc dich
trng dung khac nhau;

MUrc d6 chi tiét cha sb lieu khao séat cwe ky cao: Day 1a mét trong nhirng yéu cau quan
trong trong viéc khao sat hién trang cong trinh phuc vu thiét ké stra chiva nang cap.
Twng chi tiét nhd nhét cha toan bd khu vuc khdo sat dwoc tai hién day da, hon thé
nira may quét con chup céc birc anh 360 dd dé thé hién ré hon nira hién trang cla
cong trinh tai thoi diém khao sat;

D6 chinh xac cta sé liéu khao sat dat téi mm va ddng nhét trén toan khu vwc: Do
chinh x4c cta sb liéu khao séat lén téi mm va déng nhét trén toan khu vwc bdi may
quét c6 kha nang quét phwong ngang 360 do va chiéu dirng 320 d6. Trong qué trinh
quét khéng cé sw can thiép ctia ngudi didu khién theo d6 sé& khdng xuét hién cac sai
sb chi quan;

Day du thong tin cla tat ca cac hop phan co trong khu vwe khao sat: T4t ca cac doi
twong thuc dia déu dwoc thé hién chinh xac va chi tiét trén sé liéu dam may diém 3D
sau khi ndn ghép cac tram quét roi rac twdng xay, rao chan, dwong 6ng dan nwéc,
dan khi, cét chéng, ...;

Do vé trich xuét ban v& mat bang chinh xac va nhanh chong: Ngay trén sé liéu dam
may diém 3D da co thé trich xuét dwoc cac ban vé& mat bang véi kich thuwéc chinh xac
va chi tiét ttrng goc canh, cot va bd twéng hién hivu;

Chuyén dbi sang mé hinh solid 3D phuc vu thiét ké&: Trong bwédc x& Iy chuyén sau
theo y&u céu (tiy chon) cé thé thuc hién viéc chuyén ddi tir mé hinh dam may diém
3D sang m6 hinh solid 3D phuc vu cho qué trinh thiét ké 1én phwong an thi cong sra
chi»a va nang cép cong trinh;

Th& nghiém cac mé hinh sira chiva thay déi khac nhau mét cach trwc quan: Thiy
nghiém céac phwong an thi céng, stra chiva bb sung thiét bi ma khoéng lam anh huéng
hay xung dét trong qué trinh bd sung bi tt ca ha tang hién hiru da dwoc thé hién chi
tiét trén mo hinh 3D;



- Do dac xac dinh khoang céach, dién tich, thé tich tryc tiép trén mo hinh: Khéng can
phai quay lai hién trworng khi mudn do dac xac dinh khoadng céach, kich thuwéc hinh
dang, thé tich ... cta bat ky déi twong nao trén thyc dia. Toan bd cac bwdc do dac vé
sau déu sé duoc tién hanh tryc tiép trén mé hinh dam may diém 3D;

- Kiém tra gidm sat lién tuc trong qué trinh xdy dwng: Trong qua trinh xay dwng, stra
chi*a nang cép néu cé yéu cau hoan toan co thé st dung ky thuat quét laser 3D dé
kiém tra xem viéc thi cong c6 dién ra ding v&i mé hinh thiét ké ly thuyét hay khéng
(dich vu tuy chon);

- Lap hd so hoan cong theo phwong thirc méi: HO6 so hoan céng sé duoc xay dwng
mét cach day da va chi tiét véi sw hd tro cha k§ thuat quét laser 3D (dich vu tdy chon);

= lgi thé ciia cdng nghé STLS 3D
- Giam thiéu rui ro;
- Giam chi phi gia thanh va thu hep thei gian trién khai;
- Pam bao an toan thi cdng, bdo duwdéng va diéu hanh hoat dong;
- Tdang cwong chdt lwong va nhitng diém thugn loi khéc.
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Application of terrestrial 3D laser scanning technology in the monitoring of
terrain changes — Case study of Quang Ninh

Ngo Sy Cuong*!, Tran Hong Hanh?, Tran Van Anh?
(1 Vietnam Natural Resources and Environment Corporation
@ Hanoi Univerisity of Mining and Geology

Abstract:

Terrestrial 3D laser scanning technology recently has been effectively and often used in various
disciplines such as digital terrain model (DTM) establishment, terrain change assessment, repair
and restoration of buildings, conservation, and others. The main aims of this paper are to
monitor terrain changes, and to calculate and assess the mass of excavation of the mineral
exploitation area in Quang Ninh province. Terrestrial 3D laser scanning was measured with the



high accuracy to calculate the distance from the scanning stations to the objects and the
corresponding scanning angles. The results show significant terrain changes between the two
scans in a time period of 6 months, and a dramatic volume of exploitation. This study will help
the technicians to save time, force, and expense for accurate determination of the mass of
excavation in mineral exploitation.

Keywords: Terrestrial 3D laser scanning, terrain changes, mass excavation, Quang Ninh
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