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MO PAU
1. Tinh cip thiét dé tai

Hién nay, cac cong trinh xay dung cong nghiép va dan dung noi chung la
rat 16n, trong d6 c6 rt nhiéu hang muc, thiét bi cong trinh dic biét quan trong,
can phai c¢6 nhimng giai phap k¥ thuat hién dai voi d6 chinh xac cao mai c6 thé
do v& chi tiét va mo hinh héa 3D céc ddi tuong cong trinh quan trong nay tir d6
g6p phan nang cao hiéu qua trong cong tac qunr 1y cac cong trinh.

Véi nhu cau thuc té hién nay, cac cong trinh xdy dung xay dung cong
nghiép phirc tap can thiét phai do v& hién trang trén moé hinh 3D mot cach chi
tiét va chinh xac. Viéc xay dung mé hinh 3D hién trang cac chi tiét cong trinh
phuc vu cong tac van hanh va quan 1y cho phép ddi chiéu véi cac thiét bi xay
dung, m6 quan qua trinh hoat dong, thay thé céc thiét bi khi bi gap su c,..... tuy
thudc vao tinh trang thuc té cua cong trinh.

Trong nhitng ndm gan ddy, cong nghé quét laser mit dat (TLS — Terestrial
Laser Scanning) da mo ra xu hudng 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 tugng cong
trinh dan dung va cong nghiép mdt cach chinh xac, nhanh chong kip thoi, gop
phan nang cao hiéu qua cong tac quan 1y, van hanh cac cong trinh. Cong nghé
quét laser 3D mat dat véi nhirng uu thé vuot trdi ciia minh vé tinh truc quan,
chinh xdc, linh hoat, stir dung dir li¢u do quét voi nhiéu muc dich khéac nhau véi
d6 chinh xac cao,... di cho thiy cong nghé quét laser 3D mat dat dang 1a xu
thé cua thé gidi ciing nhu trong nudc.

2. Muc dich nghién ctru

Xay dung m6 hinh 3D cac d6i twong cong trinh bang thiét bi quét laser
mat dat ho trg phuc vu quan ly cong trinh xay dung.

3. Poi twong va pham vi nghién ciru

- Cong nghé quét laser mat dit,

- May quét laser mat dat Faro,

- M6t s6 phan mém xur ly dit li¢u dam may,

- Cong trinh xay dung cong nghiép.
4. Pham vi nghién ctru

Cong trinh nha may nhiét dién Cam Pha.
5. Phuong phap nghién ctru

- Phuong phap nghién ctru 1y thuyét: Tra ctru, nghién ciru, phan tich, tong
hop danh gia céc tai li¢u da hoc tai truQng dai hoc, tai liéu tir internetz cac bai bao
khoa hoc, tap chi khoa hoc lién quan dén cong ngh¢ quét laser mat dat, xay dung



mo hinh 3D, quan Iy cong trinh.

- Phuong phép nghién ctru tir thue nghiém, nghién ctru cac phuong phap xt
Iy dit lidu do quét laser tir may quét laser mat d4t thanh lap mé hinh 3D cong trinh.
6. Y nghia khoa hoc va thuc tién ciia luin viin

- Y nghia khoa hoc: Nghién ctru ndy budc dau 13 co s cho viéc ung
dung cong nghé quét laser mit dat trong cong tac tric dja — ban d6 noi chung
va cong tac do dac phuc vu quan Iy cong trinh noi riéng.

Minh ching kha ning tmg dung hiéu qua cong nghé quét laser mat dat
trong cong tac xay dung mo hinh 3D, quan ly cong trinh.

-Y nghia thuc tién: Nang cao murc do chi tiét, dd chinh xac cua sb liéu
do dac thuc dia phuc vu quan 1y cac cong trinh noéi riéng va cho cac cong tac
trac dia xay dung noi chung.

Giam dugc thoi gian, nhan lyc va tai chinh cho cong tac xay dung mo
hinh 3D chi tiét cac ddi twong phuc vu quan 1y cong trinh.



CHUONG 1: MQT SO MAY QUET LASER MAT PAT VA PHAN MEM XU
LY SO LIEU XAY DUNG MO HINH 3D CHI TIET CONG TRINH

Cong nghé quét Laser mat dat (TLS) st dung thiét bi quét Laser dit trén
mat dat dé nhanh chong thu dugce cac dam may diém 3D, chinh x4c ctia bé mit
vat thé, thé hién dﬁy du cac dang hinh hoc phuc tap cua bé mit. Co hai phuong
phap do duoc st dung trong cac thiét bi quét laser mat dat: phuong phap thoi
gian dich chuyén cta chum tia laser (TOF) va phuong phap dua trén do pha
song chil dong. Do d6, may quét laser mat dat dugc chia thanh cac nhém may
quét laser theo pha va theo thoi gian. Uu diém cuia phuong phap TOF 1a pham
vi chiéu xa va may quét laser dung phuong phap TOF an toan cho mét. May
quét st dung phuong phap do pha song s€ phat ra cac budc song khac nhau,
cac buodc song nay dugc so sanh voi nhau dé xac dinh do léch pha, tir d6 xac
dinh dugc khoang cach tir may dén ddi twong quan trac. Uu diém cua thiét bi
quét dua trén do pha la tdc d6 do rét cao, d6 chinh xac va do phan giai cao hon
phuong phap TOF. Phuong phap nay dic biét thich hop dé phat hién cac dang
hinh hoc lién ké phtre tap voi khoang cach gidi han.

Bén canh d6, mot s6 may quét cho phép chup anh mau cac d6i twong quét
bang may anh gan véi tim quét hodc may anh gan ngoai. Vi viée két hop may
anh cting may quét laser, thong tin mau (RGB) duoc gan cho mdi diém do dugc
xac dinh boi vi tri trong khong gian véi toa x, y va z. Chat lugng cia két qua
phu thudc vao cdu hinh thu nhan va hiéu chuan may anh. Di véi may quét
laser c6 may anh bén ngoai, cadc tim may anh va may quét laser khong cung vi
tri. Do d6, sai 1éch nay can duoc hiéu chinh co hoc.

Hién nay c6 nhiéu hing san xuat may quét laser mat dat st dung cac cong
nghé do thoi gian va do pha (Hinh 3.4). Ciing can cha y, phuwong phap quét
LiDAR mait dat khong thé thay thé hoan toan phuong phap do dac mat dat
truyén thong ma 1a phuong phap hd tro bd sung dir lidu. Khi thu thap dir liéu
dia 1y 3D bang may quét LIDAR mit dat can tinh toan cac diém khéng ché va



diém dat may dé co the bao quat hét khu vuc can quan trac. Hon nita, cac diém
kiém tra trén tudng cling can thiét 1ap dé danh gid do chinh xac va ghép néi mo

hinh ddm may diém do tir cac tram may khac nhau.

1.1. Tinh ning ky thuit may quét laser mit dat Leica

1.1.1 May quét laser mt dit Leica ScanStation P series

Pay 1a dong may cao cap ctia hing Leica gi6i thiéu tir ndm 2014, dén nay
da trai qua cac tén may dong P nhu sau:

- P30: s6 luong diém do 1.000.000 diém/gidy; khoang cach do xa nhét
120m, kha nang chup anh HDR camera, c6 tinh nang bu nghiéng 2 truc, do
phan giai 0.8 d¢én 50mm @10m.

- P40: s6 luong diém do 1.000.000 diém/gidy; khoang cach do xa nhat
270m, kha nang chup anh HDR camera, c¢6 tinh bu nghiéng 2 truc, cho phép
ngudi st dung thiét 1ap do phan giai.

-P50: sb luong diém do 1.000.000 diém/gidy; khoang cach do xa nhat
>1000m, kha nang chup anh HDR camera v&i @6 phan giai 5 megapixels, c6
tinh bu nghiéng 2 truc, cho phép ngudi sir dung thiét 14p do phan giai. HS trg
6 dia SSD 256GB, cong USB 2.0. Man hinh mau cam tmg diéu khién bang but,
d6 phan giai VGA (640 x 480 pixels), c¢6 chirc ning két ndi mang khong day
(WLAN). Nhiét d6 méi truong 1am viéce: -20° dén 50°C. Trong luong may:
12.25 kg (khong c6 pin trong).

M4y quét laser mat dat Leica ScanStation P50 c6 thiét ké tuong ddi ning
va cong kénh so voi cac thiét bi quét lase khac c6 cung tinh nang, tuy nhién la
san pham dugc danh gia 1 c6 d6 bén cao dugce thiét ké do ¢ diéu kién nhiét do
-20° dén 50°C nén rat thich hop cho khao sat do dac méi trudng khoai troi 6
khi hau khic nghiét. La thiét bi quét laser sir dung cong nghé “Waveform
Processing”, day 1a cong nghé vu viét nhit vé téc do quét cling nhu kha ning
phan biét cac 16p ddi twong trung gian. Vi d6 chinh xéac cua thiét bi co thé do

thanh 1ap mé hinh s6 d6 cao, mo hinh sb dja hinh véi do chinh xéc & ty 1€ 1/500.



Cung v6i phan mém di kém véi chirc ning xir 1y s6 liéu, hd trg thanh lap mo
hinh s6 do cao, tinh dién tich, nén rat phu hop dé do hién trang, tinh dién tich
khai théc,... Vi khoang canh do quét toi da trén 1000m nén thiét bi phu hop dé

trién khai & khu vuc c6 dién tich vira va 1on.

Hinh 1.1: May quét laser mat dat Leica ScanStation P50.

1.1.2 Mdy quét laser mt dit Leica BLK 360

May quét laser mit dat Leica BLK 360 tich hop cam bién hinh anh hong
ngoai panorama, dugc thiét ké 1 phim bAm duy nhét, kich thudc nhé gon trong
luong 1kg. Pham vi quét 1én dén 60m, toc d6 quét 360,000 diém/gidy, do chinh
xac 4mm@ 10m/7mm@?20m, thoi gian hoan thanh quét 1 tram khoang 3 phut
bao gém quét, chup anh, chup anh nhi¢t, tich hgp IMU — Pon vi do quan tinh

(Inetial Measurement Unit).

Hinh 1.2: May quét laser mit dat Leica BLK 360

1.1.3 Mady quét laser mt dit Leica RTC360
May Leica RTC 360 dugc gidi thiéu nam 2018 véi nhiing tinh nang wu
viét: nhanh, ti€n loi, chinh xdc cao. May c6 kha nang xur 1y dir li€u thoi gian

thuc. Tich hop camera voi ché do chup anh HDR va hé théng quan tinh truc



quan (VIS- visual Inertial System), cho phép dang ky dir li€u thoi gian thuec,

ché do quét 2 lan (Double scan) tu dong va loai bo doi tuong dich chuyén.

'}

Hinh 1.3: May quét laser mit dat Leica RTC 360

Pham vi quét khoang 130m, mat d¢ do quét 2.000.000diém/ giay, do chinh
xac 1,9mm@10m/2.9mm@?20m, 5.3mm@40m. chup anh nhiét, tich hop bd
cam bién dinh vi quan tinh IMU (Inertial measurement Unit), tich hop 7
camera: 3 camera 36 Mpixels cho chup anh thuc dia dang ciu, 4 camera chup
anh phuc vu VIS.
1.1.4 Phin mém xiv Iy

Phian mém xir Iy Leica HDS duoc sir dung dé xt Iy dam may diém thu
thap boi may quét cuan hing Leica. Phin mém cho may quét HDS cua Leica
1a giai phap hoan chinh gdm: Cyclone, CloudWorx va TruView giup cho viéc
xtr 1y cac dam may diém tro nén dé dang, HDS cung cip céc cong cu thu thap,

hién thi, xtr 1y, phan tich, chia sé va trinh bay dir liéu dam may diém.

1.2. Tinh ning ky thuit may quét laser mit dat Trimble
1.2.1 Mady quét laser mt dit Trimble TXS.

May quét laser miat dat Trimble TX8 c6 mot sb tinh ning k¥ thuat co ban:
Str dung cong nghé “time-of-flight” dé xac dinh khoang céch;
Khoang cach quét: 0.6m dén 340m;



Tbc do quét: 1 triéu diém/gidy;

Do chinh xac: +2mm & khoang cach quét tir 2m dén 100m véi d6 phan xa
tir 18 dén 90%;

D0 phan giai mdy anh: 70 megapixel;

Ban kinh quét (dtrmg/ngang): 317°/360°; budc quét 0.009°;

Laser:

+ Str dung tia sang: Laser class 1;

+ Budce song: 1500nm;

+ Puong kinh chum tia laser: 6.0mm (khoang cach quét 10m); 10mm

(khoang cach quét 30m); 34mm (khoang cach quét 100m);

Hinh 1.4: May quét laser mat dat Trimble TX8

- Luu trir dit liéu: HS tro cong USB 3.0;

- Man hinh hién thi, diéu khién thiét bi: Man hinh cam tng, da diém, c6
chue ning két ndi mang khong day (WLAN);

- Thich hop ché d6 bu ngang (Sensor): tu dong iy thing bang may theo
phuong ngang, d6 chinh xac 0.5”; pham vi £10”;

- Thich hop la ban dién tir d€ x4c dinh phuong huéng;

- Ngudn dién:

+ St dung ngudn 12v (c6 khay pin trong va cong két ndi pin ngoai);

+ Cong suét tiéu thu: 72W;



+ Thoi gian lam viée lién tuc 2 gio/1pin;

- Nhiét d moi truong lam viée: -0° dén 40°C;

- Trong luong may: 10.6 kg (khong c6 pin trong), 11kg (néu co pin trong);

- Kich thudc may: 335 x 386 x 242mm;

May quét laser mat dat Trimble TXS8 1 thiét bi quét laser mit dat co thiét
ké gon nhe, kha ning co dong cao thich hop ca cho khao sat do dac trong nha
va ngoai troi. Vi do chinh xac cua thiét bi co thé do thanh 1dp mo hinh sb do
cao, md hinh sb dia hinh v&i d6 chinh xac & ty 1¢ 1/500. Vi khoang cach do
quét khong qua 340m nén thiét bi phu hop dé trién khai ¢ khu vuc c6 dién tich
vua va lén.

1.2.2 Phin mém xiv Iy

Phan mém xu Iy Trimble RealWorks dugc xay dung chuyén dung dé xur
1y dam may diém cho cac may quét laser dong Trimble. Phan mém cung cap
mot giai phap hoan chinh vé1 cac chirc ndng quan 1y dir 1iéu, xay dung mé hinh
s6 d0 cao xdy dung mé hinh 3D chi tiét, mo hinh sd do cao, tinh toan khdi

lugng...

1.3. Tinh nang ky thuat may quét Faro Focus

1.3.1 May quét laser mdt dit FARO Focus3D X350

May quét laser mat dat FARO Focus® X350 c6 mot s6 tinh nang ki thuat
co ban:

- Sir dung cong nghé “phase shift” dé xac dinh khoang cach;

- Khoang cach quét: tir 0.6m dén 350m;

- Tbc do do co6 4 ché do (diém/gidy): 122.000/244.000/488.000/976.000;

- D6 chinh x4c 1én dén: +1mm;

- B§ phan gidi may anh: (HDR) 165 megapixel;

- Ban kinh quét (ding/ngang): 300°/360°; budc quét 0.009°;

- Laser:



+ Su dung tia sang laser cdp do 1;
+ Budc song: 1550nm;

+ Duong kinh chum tia laser trudc dng kinh: 2.25mm; d6 phan ky
0,19mrad;

Hinh 1.5: May quét laser mat dat FARO Focus®® X350
-Luu trit dir liéu: HO tro thé nhé 32GB (dung card: SD, SDHC™,
SDXC™);
- Man hinh hién thi, diéu khién thiét bi: Man hinh cam tng, da diém, co
chtrc nang két ndi mang khong day (WLAN);
- Thich hop ché d6 bu ngang (Sensor): tu dong lay thing biang may theo
phuong ngang, do chinh xac 0.015°; pham vi £5°;
- Thich hop la ban dién tir dé xac dinh phuong huéng;
- Thich hgp cong ngh¢ dinh vi vé tinh GNSS dé x4c dinh toa do tram ding
may;
- Nguon dién:
+ Sir dung ngudn 19v (v6i ngudn cip ngoai), 14.4v (sir dung pin trong);
+ Cong suat tiéu thu: 40W va 80W (trong khi sac pin);
+ Thoi gian lam viéc lién tuc 4,5 gio;
- Thiét ké kin 1mm — bao vé chéng xam nhap
- Nhi¢t d0 moi truong lam viée: 5° - 40°C;
- Trong luong may: 4.2 kg;
- Kich thudc may: 230 x 183 x 103mm;
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1.3.2 Mady quét laser mt dit FARO Focus®® X 130

Hinh 1.6: May quét laser mit dat FARO Focus®® X 130
May quét laser mit dat FARO Focus®® X 130 c6 mét s6 tinh nang k¥ thuat
co ban:

- Sir dung cong nghé “phase shift” dé xac dinh khoang cach;
- Khoang cach quét: tir 0.6m dén 130m;
- Tbc do do co 4 ché d6 (diém/gidy): 122.000/244.000/488.000/976.000;
- B§ chinh xéc: £2mm & khoang cach quét 25m véi 10% d6 phan xa;
- B0 phan giai may anh: 70 megapixel;
- Ban kinh quét (dimg/ngang): 300°/360°; budc quét 0.009°;
- Laser:

+ St dung tia sang laser cp d6 1;

+ Buodc song: 1550nm;

+ Duong kinh chum tia laser trudc dng kinh: 2.25mm; d6 phan ky
0,19mrad;
-Luu trit dit liéu: H6 tro thé nhd 32GB (dung card: SD, SDHCT,
SDXC™);
- Man hinh hién thi, diéu khién thiét bi: Man hinh cam tng, da diém, co
chure ning két ndi mang khong day (WLAN);
- Thich hop ché d6 bu ngang (Sensor): tu dong ldy thing bang mdy theo
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phuong ngang, do chinh xac 0.015°; pham vi £5°;

- Thich hop la ban dién tir dé xac dinh phuong huéng;

- Thich hgp cong ngh¢ dinh vi v€ tinh GNSS dé x4c dinh toa do tram dimg
may;

- Ngudn dién:

+ Sir dung ngudn 19v (v6i ngudn cp ngoai), 14.4v (sir dung pin trong);
+ Cong suét tiéu thu: 40W va 80W (trong khi sac pin);
+ Thoi gian lam viée lién tuc 4,5 gio;

- Nhi¢t d0 moi truong lam viée: 5° - 40°C;

- Trong lugng may: 5.2 kg;

- Kich thudc may: 240 x 200 x 100mm;

May quét laser mit dat FARO Focus®® X 130 la thiét bi c6 thiét ké gon
nhe, kha ndng co dong cao thich hop ca cho khao sat do dac trong nha va ngoai
troi. Vi do chinh xac cua thiét bi ¢6 thé do thanh 1ap mo hinh sé d6 cao, mo
hinh s6 dja hinh vé6i d6 chinh x4c & ty 18 1/500. Cung véi phan mém di kém voi
chtrc nang xir 1y s6 liéu, hd tro thanh 1ap mo hinh sé do cao, tinh dién tich, nén
rat phi hop dé do chi tiét hién trang, thanh 1ap mo hinh 3D céc d6i tuong cong
trinh, mo khai thac, tinh dién tich khai thac, khdi luong dat boc,... Tuy nhién,
v6i khoang cach do toi da 130m, do vy thiét bi phu hop dé trién khai & khu
vuc ¢6 dién tich vira va nho.

1.3.3 Phdn mém xiv Iy ciia mdy FARO Focus

Phan mém SCENE duoc xay dung dac biét cho vi¢c xu ly s6 liéu dam
may diém cua cac thiét bi quét FARO Focus3D. Phan mém hd trg viéc quan Iy
va xu 1y dit liéu mot cach dé dang va hiéu qua. Vi chitc ning nhan dang tu
dong cac doi trong phan mém cho phép loc va phan 16p cac ddi tugng, xay

dung mo hinh s6 do cao, tinh toan khdi lugng...

1.4. DPanh gia va nhin xét cac may scan laser tai Viét Nam

May quét Leica ScanStation P50 cua hang Leica Geosystems st dung
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cong ngh¢ “Waveform Processing” hay con goi 1a may quét “Waveform
Digitization” dé khao sat d6i tugng, day 1a cong nghé tién tién nhat, voi kha
nang phat va thu tin hiéu nhanh nhat (t6i hang triéu diém/giay). Ngoai sir dung
cong nghé “Time of flight” dé tinh khoang cach, né con cho phép xir Iy hinh
dang song & ché d6 thoi gian thuce dé xac dinh da phan xa cia cing mot xung
phat ra. Ttr d6, n6 cho phép xac dinh duoc cac dbi tuong trung gian trén dudng
di chuyén truge khi tram bé mat dat, voi khoang cach do 120m, tde do do t6i
1triéu diém/gidy. Vi vay day 1a dong san pham tbt dé khao sat cac ddi tuong
trung gian (16p thuc phu, dudong day dién...) ngoai bé mat dia hinh. Tuy nhién
dong san pham nay co gia thanh cao, vi vdy néu ngudn kinh phi cho phép day
1a c4c thiét bi cho do tin cay cao khi do dac ciing nhu d& dang khao sat cac doi
tuong trung gian ngoai 16p dia hinh.

May quét Trimble TX8 ctuia hang Trimble sit dung cong nghé “Time-of-
Flight” dé xac dinh khoang cach, v6i khoang cach do 340m va toc do do quét
1én dén 1 triéu diém/gidy, do chinh x4c +2mm. La san pham tdm trung ctia hing
Trimble, da dugc ung dung tai Viét Nam. Vi vay day la lya chon tdt dé do cac
khu vuc c6 dién tich vira va 1on.

May quét FARO Focus® X330 14 thiét bi str dung cong nghé “Phase shift”
dé xac dinh khoang céch, vdi khoang do 130m — 350m, tde do do tGi 976.000
diém/gidy va doc chinh xac +2mm ngoai ra day la dong san pham duogc thich
hop camera c6 d6 phan giai t6i 70 megapixel cung thiét bi c6 kich thudc gon
nhe nhét trong cic san pham c6 tinh nang twong dwong (kich thudc: 240 x 200
x 100mm, can ning: 5,2kg) cung gia ca twong dbi phu hop va di dugc sir dung
nhiéu tai Viét Nam. Day 1a lya chon tbt trong diéu kién tai Viét Nam.

Trén co s& téng hop, phan tich, so sanh dac diém, tinh nang cua thiét bi
quét laser mat dat cua cac hang FARO, TRIMBLE, LEICA néu & trén. Trong
d6, dong san pham FARO Focus’® cua hang FARO qua thuc té sir dung cho
thay day 1a dong 1a phu hop vé k¥ thuat va kinh t& véi diéu kién tai Viét Nam.
May quét laser FARO Focus3D X130, 12 loai may quét laser tim trung phu hop
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voi di€u kién hién c6 trén thi truong Viét Nam, phuc vu dugc cho da muc ti€u

ung dung.

1.5. So sanh luwc chon thiét bi quét laser mat dat

Trén thé gidi hién c6 khoang trén dudi muoi hang thiét ké va ché tao may
quét laser mat dat. Mdi hiang déu co bi mat thiét ké ché tao cta riéng minh va
tor d6 cac loai may quét cling c6 chi ti€u k¥ thuat va nang luc hoat dong khac
nhau. Viéc lya chon dung thiét bi quét laser mat dat hoan toan khong don gian
boi ngudi mua ludn tim kiém mot may quét c6 kha niang thuc hién tat ca cac
nhiém vy, ¢6 do chinh x4c cao nhit, khoang cach xa nhét, tot nhat,. .. nhung lai
phai c6 gia thanh thip nhat, diéu nay trong thuc tién 13 hoan toan khéng thé,
bai khong co bat ky may quét laser ba chiéu nao c6 kha ning dap ung dong thoi
duogc tat ca cac yéu cau trén cung lic, ching ta budc phai dit vu tién theo trinh
tu vi du cac may quét khoang cach dai khong thé doi hoi do chinh xac & muc
mm duoc. Pé co duge cau tra 1oi tot nhat, ching t6i khuyén nghi khach hang
hay tim kiém nhiing chuyén gia da lam viéc trong linh vyuc nay trong mét thoi
gian du dai dé thau hiéu can k& k¥ thuat, cong nghé cling nhu cac thuong hiéu
may quét khac nhau, dong thdi da timg sir dung may quét laser ba chiéu trong
nhiéu linh vuc tng dung khac nhau.

Béang dudi day s€ so sanh mrc d khac nhau gitra cac phuong phap do dac
thu thap s liéu truyén théng vi cac hé théng may quét laser ba chiéu co ki thuat
thiét ké khac nhau. Mic du khong dwa ra chi tiét, nhung hoan toan cé thé st dung

tham khao trude khi c6 ¥ dinh dau tu hé théng may quét laser ba chiéu.



14

Bang 1.1: So sanh phirong phdp do truyén thong va phwong phdp do hién dai

Thiét bi do truyén thong May quét laser ba chiéu
May chup May toan dac | May quét May quét May quét
anh dién tu TOF PB LB

%

i

K¥ thuat | Do ve anh bo dac Quét ba Quét ba Quét ba
chicu chiéu chicu
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cach dinh guong do
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Phuong | Piémkhéng | Khacbiét | Thoigiandi | Khac biét | Phat timg
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anh qua guong) chum laser lién tuc) | FPA (Focal
di va vé Plan Array)
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1.6 Nhirng &ng dung tiéu biéu tir FARO Focus®”

May quét laser FARO Focus®P1a thiét b Iy twdong phuc vu cho viéc 1ap hd
so thong tin tod nha, giam sat thi cong xay dung, thiét ké nguoc, bao ton va
khao ¢b hoc, xay dung ho so hién truong vu an hay tai nan giao thong, tao mat
bang cau tric cho cac nha may 16n ... va rat nhiéu nhitng img dung khac nira.
Vi thiét ké thong minh, Focus3D c6 thé phuc vu da linh vuc va trién khai tai
bat ky thoi diém nao, vi tri nao.

1.6.1 Ung dung trong kién triic va xdy dung dan dung

- Kiém soét qua trinh ddo moéng: Kich thudc va khéi luong dao duge kiém
soat mot cach lién tuc, nhanh va chinh x4c nhat.

- Kiém soat bién dang: Lap tai liéu quy trinh xtr 1y bién dang va giam sat
lién tuc cac phép do kiém soat bién dang.

- Kiém tra chat luong bé mat: Kiém tra cac chiéu trong khong gian 3D,
tinh toan cac thong sb lién quan cta ting bé mit roi rac trude khi lap rap thanh
san pham cudi cung.

- Phan tich ciu trac va duy tu bao dudng: Quét laser mit dat bang
Focus3D 1a phuong phap kiém soat 1ap lai c6 chi phi gia thanh thap nhét, dac
biét d6i véi cac dbi twong co kich thude 16m, tai trong ning hodc ¢ cau tric rat
phtc tap.

- Kiém tra cac hop phan c6 hinh dang bat ky: Kiém tra tat ca cic hop phan
phtic tap c¢6 hinh dang bat ky ¢ nhitng vi tri kho khan.
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- M6i truong xay dung: Ghi nhan chinh xac hinh dang hinh hoc cua céc
thuc thé dang ton tai phuc vu cho muc dich chuyén doi, sur dung hay mé rong.
- Giam sat qua trinh xtr Iy xdy dung: Thu s6 liéu va giam sat lién tuc qua
trinh xr ly trong thi cong xay dung phuc vu cho cac hoat dong tu phéap ciing
nhu 14p ho so k¥ thuat ting bude.

Hinh 1.7: Ung dung xay dung mé hinh 3D trong xay dung
- Lot ich:
+ Cho phép ghi nhan sb liéu mot cach don gian, chi tiét, 13p lai nhiéu lan
vé hién trang cta cac toa nha cling nhu cong truong xiy dung.
+ Cudc cach mang thyuc sy vé ty 1¢ gitra gia thanh va hi¢u nang hoat dong.
+ Phan mém Web-Share phuc vu cho viéc chia sé so liéu quét thong qua
Internet.
1.6.2 Ung dung trong céng nghiép ché tao va lip rdp va siva chita
- Chuyén doi va Mo rong — Lap ho so 3D chinh x4c vé hién trang cua céc
cong trinh dé tir d6 xay dung phuwong an chuyén dbi va mo rong theo yéu cau.
- Thtr nghiém lap rap san pham — Cho phép lap rap thir san pham mot cach
chinh x4c nhat dya trén sd liéu, kich thudc va mé hinh 3D CAD, dong thoi diéu
chinh kich thudc hop phan trong trudng hop can thiét.

- Quan 1y tai san — Quan ly co s¢ ha tang san xuat mét cach don gian va
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truc quan phuc vu cho qua trinh kiém soat, diéu hanh, duy tu bdo dudng, dao
tao,... thong qua khdi s6 liéu 3D va cic mo hinh thyc tién. Viée quan 1y co thé
duoc thuc hién dudi dang moé phong hinh anh thuc tai 4o.

- Giam sat vi tri — Tang cudng mdi lién két giita cac hop phan tham gia
khac nhau, dam bao 1ap ho so day du va giam sat tat ca cac hop phan nhiém vu

lién quan.

Hinh 1.8: M hinh 3D trong trong nganh cong nghiép ché tao

- Lot ich:

+ Dic biét tiét kiém thoi gian va dat do trung thuc cao phuc vu cho nhi¢m
vu lap ho so tai liéu dang 3D c4c nha may, xudng san xuét ché tao, lép
dat thiét bi hon hop, bd sung hang myc hay stra chira ...

+ Giam t6i da rai ro tiém an trong nhimg du 4n c6 murc d6 nguy hiém, doc
hai cao, nhiing khu vuc khé tiép can, qua tdn kém dé co thé tiép can hoac
thoi gian cho phép tiép can rat han hep vi du nhu duong bang cia cac
san bay hay nha may loc diu, nha may dién nguyén ti,. ..

+ Phuong thuc kiém tra, giam sat va theo doi hi¢u qua va an toan bac

nhat, pht hop hoan toan véi cic quy dinh an toan ciing nhu cac quy
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dinh vé moéi trudng.
1.6.3 Ung dung trong khdo cé va béo ton di sin
Khao cd, phuc ché, nghién ctru khoa hoc, bao v¢ di san, xay dung co s¢
dir liéu 4o vé céac di san khong dugc phép tiép can dé phuc vu muc dich du lich
... v6i bat ky muc dich tng dung nao may quét FARO Focus3D déu 1a giai
phap thoa dang nhat. Focus3D cho phép nguoi st dung xdy dung céc bo tai liéu
hoan chinh, chi tiét va truc quan nhat. Khong chi don gian 1a cac tim anh hay
ban v& hai chiéu, Focus3D con tao ra nhiing ban vé va mo hinh ba chiéu thuc
thy, thé hién chi tiét toan bd khu vuc khai quat hay di san can duoc bao ton.
Ngoai ra, véi may anh tich hop sin theo may, FARO Focus3D con hd tro thu
thap nhimg tip anh 3D thuc thé mot cach day du nhat.
- Lot ich:
+ Pam bdo tinh xac thuc, do chinh xac cling nhu mirc d§ hoan chinh cua
hién trang dya vao mé hinh 3D thu dugc tir ddm may diém.
+ Qua trinh x4y dung céc loai tai liéu 3D theo yéu cau cta chuyén nganh

khao c6 va bao ton dugc thuc hi¢n mdt cach don gian va nhanh chéng.

+ D@ dang chuyén doi nhitng hinh anh ba chiéu thu duoc tir may quét
FARO Focus3D thanh anh tryc giao va ban vé CAD.

Hinh 1.9: Ung dung TLS xay dung md hinh 3D trong khao ¢
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Hinh 1.10: Ung dung mé hinh 3D trong bao ton di san — Chua Lang Ha Noi

1.6.4 Ung dung trong giao théng

Cong ngh¢ quét 3D duoc st dung trong qua trinh khao sat, xay dung va
duy tu cac cong trinh giao thong nhu duong x4, cau cong, cac cong trinh phy
trg,... Bao gdbm céc nhiém vu cu thé nhu do dac dia hinh, khao sat hién trang
bé mat duong, tinh toan mat cat 16p bé tong nhya, tinh todn thé tich 16p nhya
bé mat, thiét ké va lap ho so hoan cong cong trinh cau, danh gia hién trang cong
trinh giao thong nhu ciu hdm, phuc ché cic cong trinh giao thong mang tinh
lich su.

Ngoai ra quét laser mit dat con dugc st dung phd bién trong qua trinh xay
dung va duy tu cic cong trinh him phirc tap, san bay nha ga, dudng tau hoa,

cang va cac cong trinh lién quan.

Hinh 1.11: Quét laser mat dat dugc ing dung trong giao thong
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1.6.5 Ung dung trong xdy dung hién truong vu dn va tai nan

May quét xach tay FARO Focus3D 14 cong cu ly tuéng nhét dé thuc thi
cac nhiém vu ghi nhan thong tin xay dung hién truong 3D noi xdy ra cac vu
trong an hay tai nan giao thong phuc vu cho muc dich diéu tra, tranh tung trudc
toa hay danh gia thiét hai phuc vu cho bdi thuong, bao hiém. Chi tiét tat ca cac
hop phan nho nhit lién quan dén hién truong déu duoc may quét FARO
Focus3D ghi lai mot cach chinh xac va ddy du nhét. Ciing trén nguyén tic tuong
tu, Focus3D c¢6 kha niang hd trg qua trinh xay dung va phat trién cac mo hinh
huén luyén an toan, tranh cac sy ¢6 nguy hiém co thé xay ra.

- Lot ich:

+ Xay dung lai toan canh chi tiét hién trudng trong 4n va tai nan giao

thong dang 3D.
+ Mo phong 3D don gian dién tién ciia vy 4n hay tai nan giao thong.
+ Phat trién cac md hinh canh bao, cic chi dan an toan dua trén hién

truong da xay dung.

!
Hinh 1.12: Ung dung TLS trong x4y dung hién trudng cac vu tai nan
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1.6.6 Ung dung trong diéu tra va thiét ké ngwoc

- Phyc vu quy trinh thiét ké ché tao nguwoc — Thiét bi va giai phap hitu hi¢u
phuc vu cho viéc sao chép cac san pham hay cac hop phan khi khong cé dugc
cac ban v& CAD gdc hay so dd mit bang thiét ké.

- Thiét ké noi that voi tinh tham my va mic d6 hai hoa cao — Xay dung
b6 hd so tai lidu cling nhu co s¢ dit liéu 3D CAD phuc vu thiét ké noi that cho
cac doi tuong c6 murc dg phuec tap va chi tiét cao nhu ndi thit du thuyén, xe hoi,
tau bay. Ngoai viéc thiét ké moi, day con 1a giai phap 1y tudng cho qua trinh
nang cap, cai tao hay chuyén ddi noi that theo yéu cau.

- Lap tai li€u lién quan dén toan bd qua trinh san Xudt — Lap ho so tai liéu
dang 3D toan bd qua trinh san xudt ra mot san pham, bao céo tinh trang san
xuat hién thoi cua ting hop phan cau thanh céc to hop san pham phic tap.

- Giam sat chat lugng — Kiém tra, giam sat kich thudc va xdy dung tai
li¢u 3D cua céac hop phén cau kién c6 mirc do phuc tap cao, kich thudc 16n nhu

tua bin, chan vit tau thuy, bd canh cho rotor, cdnh may bay ...

Hinh 1.13: Thiét ké nguoc tng dung bang mé hinh 3D
- Loi1 ich:
+ Hiéu qua kinh té, nhanh va dat do chinh xéac cao dap tng tit ca cac yéu
cau lién quan t6i thu thap sb liéu 3D xay dung mé hinh hinh hoc cua
cac hop phan cau thanh san pham kich thuéce 16n va phc tap.

+ Ty dong kiém tra giam sat chat lugng trong qué trinh san xuat. Cho
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phép giam sat chat luong theo mo hinh 3D cuia timg hgp phén trong khi
ché tao trudc khi lap rap thanh thiét bi tong thanh.

+ Giam tdi da viéc phai lam lai, thiét ké lai hay diéu chinh trong qua trinh
san xuat boi chét luong ludn dugce gidm sat chat ché bdi cac mo hinh
3D.

1.7. Phan mém xir 1y s6 liéu quét ciia FARO va xdy dung mé hinh 3D déi
twong cong trinh
1.7.1 Phan mém FARO SCENE

Phan mém xur 1y va quan tri s6 liéu quét hidu qua va dé st dung thong qua
cac churc nang tu dong ghi nhan ddi tuong, dinh vi va dang ky diém nén. Phan
mém SCENE duogc thiét ké dic biét dé st dung voi tat ca cac chung loai may
quét hiéu suit cao cua hing FARO. SCENE két hop tat ca cac tinh ning tién
tién nhu d& st dung, két ndi mang, hiéu img 3D nang cao,... mang dén cho
ngudi st dung giai phap xt 1y sé liéu quét hoan chinh, SCENE c6 khé ning
téng hop s6 liéu & murc cao, mau hoa sd liéu nhanh chong, véi cac cong cu phuc
vu cho muc dich ty dong tim kiém céc qua ciu muc tiéu trong qua trinh nin cac
dam may diém tir nhitng tram may khéac nhau.
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Hinh 1.14: Phan mém SCENE 5.x
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Ngay khi SCENE chuan bj duogc s6 lidu quét, ngudi sir dung ngay lap tirc
c¢6 thé thuc hién tiép cac budc danh gia chat lugng va xir 1y sdu. Phan mém
SCENE cung cip mdt tap hop cac chirc nang va cong cu dé str dung — tir viée
do dac don gidn trén mo hinh 3D dang hién thi dén viéc tao bé mit phuc tap va
xut s6 liéu ddm may diém sang cac phan mém va dinh dang CAD khac.

Nhitng du an quét bay gid c6 thé dugc chia sé trén may chi WEB chi
thong qua mot nat bdm. Chuc nang WebShare méi cho phép nguoi str dung cd
thé chia sé cac du 4n quét théng qua mang Internet. Mang dén kha ning truy
cap truc tuyén cho khach hang ciing nhu ddi tac, khéng chi don thuan xem lai
nhitng mé hinh quét, khach hang va ddi tac con co thé thyc hién cac thao tac
do dac don gian hodc bd sung thém thong tin, dudng din siéu lién két cho chinh

nhirng mo hinh nay.

IF SCENE WebShare
=== B

Hinh 1.15: Chirc nang WebShare trong phan mém SCENE
Nhiing tinh ning ndi bat ciia phan mém FARO SCENE:
- Clipping Boxes in 3D (Méi) — Cac hop cat 3D 1a chic ning méi cua

SCENE cho phép kiém soat chi tiét cac d6i tuong can quan tim nam trong dam
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may diém hién thi ¢ dinh dang 3D. Chtic ning nay tao ra cong cu phan tach rd
rang khu vuc can quan tAm trong mot tip hop dam may diém.

- Orthophoto Creation (M61) — Tao anh truc giao 1a chirc ndng maéi trong
SCENE. Chirc nang nay hd trg dé tao ra cac tim anh truc giao co ty 1¢ theo hai
chiéu, nhitng tim anh nay c6 thé sir dung duoc trong hau hét cac hé thong CAD
2D va 3D.

- 3D Connexion Device Support (Méi) — Chirc nang méi hd tro két ndi
voi thiét bi.

- Additional Licensing Options (M4i) — Chirc ning méi gitip bo sung thém
tuy chon ban quyén st dung phan mém.

- Project Point Cloud- Hop nhét lién mach nhiéu tram may quét dé tao
thanh mot ddam may diém ddng nhat, dé dang hién thi, phan tich va tim kiém
thong tin ddng thoi giam thiéu thoi gian xir 1y sau sb liéu quét.

- Automatic Fine Registration - Chirc nang ty dong tinh chinh khi nan céc
tram mdy. Chirc ning ndy giam thiéu hodc loai bo hoan toan yéu cau can dit
cc diém muc tiéu phuc vu qua trinh nén. Chirc nang dac bi¢t nay cua SCENE
tiét kiém duoc rat nhiéu thoi gian xur 1y sau.

- Integrated Project Database - Chirc nang tich hop co s& dit li¢u du an cho
phép luu trit thong tin theo cac budc thoi gian ctia mdi 1an quyét cho timg du
an; Nguoi st dung co thé quay trd lai bat ky budc nao trong co so dit liéu quét.

- 3D Stereo Viewing — Chirc ning hién thi va quan sat 1ap thé 3D.

- 3D Stereo Viewing — Chirc nang hién thi va quan sat 1ap thé 3D.

- ASTM E57 Industry Standard — Hb trg chuan céng nghiép ASTM E57.

- Native 64-Bit Software — Phan mém hd tro xir Iy 64 bit hoan chinh.

- Tao ra quy trinh lam viéc hi¢u qua nhét tir bude thu nhan sd liéu tho dén
cong doan hoan thién du an.

- Giam thiéu yéu cau xi Iy sau sb liéu bang tay dua trén nhiing chirc ning
xur 1y, hi€u chinh hoan toan tu dong.

- Giao dién ngojoi dung don gian va rat dé st dung.
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- Churc nang tao co s¢ dit liéu du an cho phép tao va nang cap cac muc
ngoo1 su dung khac nhau dé thuc hién viéc két ndi va xur Iy mang.
- C6 kha nang giao ti€p va trao doi so li€u vdi hau hét cac san pham phan

mém thiét ké trén thi trudng.

1.8 Phin mém Autodesk 3Ds Max xiy dung md hinh 3D

1.8.1 Gioi thiéu chung Autodesk 3Ds Max
1.8.2 Cac wng dung chinh ciia Autodesk 3Ds Max

- Trong x4y dung va kién trac: 3DMAX trg gitip dic luc cac kién tric su
trong viéc thé hién mo hinh & dang khong gian 3 chiéu, gitip quan st cong trinh
toan dién & nhiéu goc nhin khac nhau.

- Trong linh vuc quang cao: 3D MAX dugc sir dung dé thiét ké gidi thiéu
san pham va tinh niang ciing nhu wu diém cia chung dén khach hang mét cach
hap dan, 16i cudn.

- Trong dung phim va dién anh: day 1a cong cu gitup cac nha san xuat phim
tao nén nhiing canh tuong k¥ xao, khong cé that trong thuc té, dem dén cho
khan gia nhirng trai nghiém va tudng tuong phong pht.

- Trong thiét ké d6 hoa va chinh stra anh: cing v&i cic bd cong cu
photoshop, 3D MAX gitp nguoi thiét ké chinh sira 4nh sang, d6 can bang mau

va ty 18 hinh anh, gitp dung cic mé hinh thuc té 4o.
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Hinh 1.16: 3Ds MAX trong xay dung
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Hinh 4.3: 3Ds MAX (g dung trong game thuc té ao
- Thiét ké ngugc phuc vu trong nhiéu linh vuc nhu xay dung, phuc ché cac

di san,...

SCAN DATA CAD MODEL

Hinh 1.17: Ung dung 3D trong thiét ké nguoc
1.8.3 Cac tinh nang chinh ciia Autodesk 3Ds Max

3ds Max cho phép sir dung anh sang tiy chinh va bong téi va ndi bat ciing
c6 thé dugc 'd6t chay' vao hinh anh hién thi. Cac cai dat nay chu yéu duoc sir
dung cho hinh anh tro choi, vi céc gia tri trude ctua bong ti va diém ndi bat cho
phép dong co tro choi xur Iy dit liéu it hon do d6 cai thién tdc d6 va hiéu ning
cua tro choi.

Dbi véi cude song nhu cac md hinh nhéan vat, 3ds Max bao gdm mé phong
toc, da, vai va 10ng thd; tit ca cac yéu cau cho mo phong cua chung. Nhiing
add-on (12 nhiing tién ich dugc cai thém vao chuong trinh dé 1am ting nhiing
tinh ning cua chuong trinh) sdn c6 nay lam giam thoi gian can thiét cho viéc
phat trién mo hinh va cai thién chi tiét cho mdi khung.

No ciing bao gdm dong luc co thé cting nhéc, c6 nghia 1a md phong cac
vat cimg nhu gd hoic gach, rat d& thuc hién. Phan mém nay cling dugc trang bi
cac tinh nang nhu hiéu ung vo dé tao lai dong luc cua cac vat ran rung chuyén.
Tuy nhién, tinh ning déng co mém, cho phép md phong chuyén dong cia cac

doi tuong bién dang, khong dugc hd trg boi 3ds Max, lam cho viéc md phong
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cac doi tugng do tréd nén kho khan.

St 23 AGRA Cobae 1 Buwsl (L1

Hinh 1.18: M5 hinh thiét ké tir phan mém 3Ds MAX
Mot tinh ning rat hitu ich ctia phan mém nay 1a hd trg Kinetic Inverse va
and Forward Kinematics. M6 phdng bo xuong hodc cho phép nguoi st dung
tao ra mot moé hinh va phu hop vaéi by xuong, sau do cé thé hoat hinh theo yéu
cau ctia ngudi lam phim hoat hinh. B6 xwong nay sau d6 ¢ thé dugc dat bén

trong md hinh, 1am cho m6 hinh hoat hinh trd nén dé dang hon.
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 dcMadnteractioe: mas - Autodesk 35 Max 201 - 0 x|»

Hinh 1.19: Cac d6 vat duoc thiét ké sinh dong, truc quan trong 3Ds MAX
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CHUONG 2: THU'C NGHIEM CONG NGHE QUET LASER 3D —
TRONG CONG TAC QUAN LY CONG TRINH XAY DUNG

Trén co s dir liéu dam may thu nhan dugc tir dit li¢u quét laser 3D mat
dat cho cac cong trinh xdy dyung, tién hanh phan loai tach 16p timg ddi tuong

cua cong trinh. viéc tach 16p nay dugc tién hanh theo cac budc nhu sau:

2.1. M6 hinh 3D dwéi dang pointcloud
Trude khi luu lai toan bd phan dir liéu da xir 1y vira rdi, ta can giai phong
dung luong.

Chon Operations—> Point Cloud Tools = Creat Scan Point Cloud.

- a4 x
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Hinh 2.1: Giai phong b nhé

2.2. Tao layer chi tiét cho tirng loai déi twong

Pé phuc vu cho van hanh va quan 1y cong trinh, budc tao layer cho timg
loai ddi twong gitip tach biét rd rang cac chi tiét trong mot cong trinh nha may
nhiét dién nhu: cac dudng éng. hé théng tuabin, ...

Phan mém 3D Reshape dé tach cac ddi tuong:
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- Chon File can tach Layer

Hinh 2.2: Giao dién ctia phan mém 3D Reshape
- Khoanh ving timg dbi twong thanh cac Layer khac nhau:

DResy v

Hinh 2.3: Khoanh ving di tuong can tach
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Hinh 2.4: Déi tuong duoc tach thanh layer riéng biét

2.2.1 Export File RCP

Sau khi ghép cac tram do quét bang phan mém SCENE, két qua s& duoc
Iru duéi dang dudi PTS. Pudi nay khong nhan dang duoc khi chuyén sang phan
mém Autodesk Edgwise dé dung mo hinh 3D khéi. Budc nay sir dung phan
mém Autodesk Recap 360 dé chuyén doi File vé CRP.

R AUTODESK' RECAP PRO — ; e - Wy — @ X

oEa —
I‘ LEARN MORE >
5

DOWNLOAD UPDATE >
new project

Please update to the latest version of Res

Hinh 2.5: Giao dién cta phan mém Autodesk Recap 360
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- Chon Import File Cloud

R AUTODESK RECAP PRO

O sgnm v @ whateoiatie v W — @ X

LEARN MORE

DOWNLOAD UPDATE 3 |

Introducing the BLK340!

et

A
BLK360. A game-changing laser scaner that's hall the price:
of It traditiona| counterparts.

new project

recent projects

Hinh 2.6: Chon File pointcloud

[AII Supperted Files (*.res;* fls; VI

[ open || cance |

- Tai day ta tién hanh chon file can import tich vao

All Supported Files dé chon cac dinh dang file muén str dung

Autodesk ReCap Scans (*.rcs)
Faro FLS Files (*.fls)
“ Faro FWS Files (*.fws)
Faroc Project Files (*.Isproj)
Leica PTG Files (*.ptg)
Leica PTS Files (*.pts)
Leica PTX Files (*.ph<)
Lidar LAS Files (*.las)
ZollerB&Frohlich ZFS Files (*.zfs)
Zoller&Frohlich ZFPRJ Files (.zfprj)
TopCon CL3 Files (*.cl3}
TopCon CLR Files (*.clr)
ES7 Files (*.e57)
Riegl Files (*.rds)
Text Files (*.tet)
KYZ Files (*2opz)
Autodesk ReCap Projects (*.rcp)
Leica Raw Project File (*.prj)
Autodesk Point Cloud (*.pcg)
Faro XYB Files (*.orb)

Hinh 2.7: Céc dinh dang kiéu file trong phan mém Autodesk Recap
- Luu lai File du6i CRP vira dinh dang:
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R AUTODESK RECAP PRO Osgin v @updeasiso: v Wy — @ X

Hinh 2.8: File du6i CRP vira tao

2.3. Tao mé hinh 3D dué6i dang khoi

Edgwise 1a mot trong nhitng chuong trinh giup con nguoi tao ra va dién
hoat cac vat thé 3 chiéu. Tinh ning ctia Edgwise giup ngudi thiét ké dung nhiing
nén mo hinh voi khong gian 3 chiéu va két hop cac hiéu tmg nhu bong dd, phan
chiéu, hiéu ung mua, suong mu, ltra, khoi,... sau do xuét ra cac dinh dang nhu
phim, anh hodc cac mo hinh thuc té 40.V4i nhiéu tinh nang chinh stra va thiét
ké hinh anh manh mé, Edgwise dugc sir dung trong nhiéu linh vuc, dic biét 1a
trong thiét ké d6 hoa cho cac nganh nghé.

Céac cong cu co san trong Autodesk Edgwise:

- MAXScript: Pay 12 mot ngon ngir kich ban duoc tich hop vao phan mém
va co thé tu dong hoa cac tac vu 1ap di 1ap lai, cho phép két hop céc tinh nang
hién tai va phat trién cac cong cu va giao dién nguoi dung.

- Scene Explorer: Scene Explorer cung cip mot céi nhin trat tu, phan cap
ctia dit liéu canh. N6 cho phép chinh stra theo ving céac dit liéu phuc tap, dé dat
duoc sy don gidn trong viéc chinh stra cac bd phuec tap.

- Character Studio: cho phép str dung nhan vat bd phim hoat hinh dé nhanh

chong va de dang stra @61 nhan vat cho mot dy an lam viéc
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2.3.1 Do kich thuwoc trén mo hinh 3D

Trudc khi mé phong mé hinh 3D pointcloud dudi dang khdi, ta can xac
dinh d6 chinh xac cia mo hinh trén. Cach duy nhat dé xac dinh do chinh xac
ctia md hinh dam may diém vira ghép 1a so sanh két qua do thuc dia va két qua
do dugc trén mo hinh (ti I¢ 1:1)

[§] MDCP* - SCENE 55044203 - 8 x
Fle Bk View Festk  Tosh  Window Hep
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cEen 22 35S D st i B F T

R N = e N L Y-

|| mnietsien twabin 000 x [ Mhildien.Lusbin, 000,

[§] MDCP* - SCENE 55042203 - 8 x
File  Edit  View Fresstyle Tools  Windew  Help
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Hinh 2.9: Do dac kich thudce trén mo hinh
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2.3.2 Chon File dir ligu cin dung mé hinh

3 Select point cloud file

Name ) Date madified Type
NDCP S/B2MA 1126 AM  File folder

NDCP Support 5/22/2019 426 PM  File folder
NDCP 5/22/2019426PM  Autodesk ReCap Pr. 675 KB

[Reality Gapiure Sean Files (*res.“rep)

Hinh 2.10: Nhap dir liéu vao phan mém
- Thiét 1ap Clipbox khoanh ving toan bo dbi tugng muén dung mé hinh
3D: trudc khi tao mo hinh khéi, ta can khoanh ving doi tugng muén mé hinh
bang clipbox

VIAXEcrpt | Help

(RN E S SEE & S8

hto LU
stk Fhes. WD g

Hinh 2.11: Tao clipbox
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ds Max 2015 Untitled
RXCeript Help

[me—— LR 1R

Hame
* @ FomtCleudion

Hinh 2.12: Khoanh vung timg d6i twong dé dung mo hinh
- Tao khéi cho tirng d6i twong: chon dinh dang khdi phit hop véi cac point

trong mo hinh.

Hinh 2.13: Tao khéi cho timg ddi tuong
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- Tao khoi ghép khép voi cac doi tuong pointcloud: moé hinh dang khoi
vira tao can duogc tao trung khop voi dam may diém.
O3 Workspace: Default_- |3 Autodesk 3ds Max 2015 cotmax
- Mo nimation  Graph Editors stomiz ip

. L0

n o an b
. Filr 2 R

set k0

Hinh 2.14: Tao khdi khép véi dir liéu ddm may diém

- Két qua sau khi thiét ké xdy dung mé hinh ca ddi tuong cong trinh
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Hinh 2.15: Hinh anh di liéu dam may diém
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Hinh 2.16: Hinh 4nh sau khi tao khéi dang 3D



40

Hinh 2.17: M6 hinh 3D sau khi gdn mau.
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2.4 Kha niing ing dung tir mé hinh 3D céac d6i twong cong trinh

Giai phap quét mat dat c6 kha nang ghi nhan lai mot cach chinh xac tinh
trang hién thoi cua cac hop phan cau thanh nha may phuc vu quy trinh bao
dudng ciing nhu lip dat bo sung thém cac phan thiét bi moi. Tir nhitng di lidu
dam may diém nay cho phép xdy dung mé hinh 3D chi tiét cac ddi twong cua
nha may. Trén mé hinh 3D nay, cho phép tinh toan quan 1y cac dbi twong cong
trinh mot cach hiéu qua nhu: xac dinh dugc mirc d6 phu hop cua cac phﬁn cl
va phan méi s& lap dit trong qua trinh ning cip, cic diém va cham sé& dugc ghi
rd trén mé hinh 3D dé c6 phwong phéap diéu chinh hd tro xay dung ké hoach va
phuong an thi cong cai tao kip thoi.

Mot s tmg dung tir mé hinh trén:

- Panh gia hién trang mot cach toan dién tir nhiéu gbc nhin khac nhau

- Gidm sat va quan ly tai san hién hiru

- Phuc vu cho viéc mé rong nha may

- Thiét ké 1ap rap cac thiét bi bang cong nghé thiét ké nguoc

Xay dung mé hinh 3D dbi tugng phuc vu quan 1y cong trinh doi hoi can
phai c6 su dong b hoan chinh s6 liéu do véi cac thong s6 ki thuat, cac bao cao
va tai liéu mot cach chinh xéac nhét. Dya trén toan b sd liéu quét laser thuc dia
c6 thé mo hinh hoa cac dbi twong thyuc té theo dung hinh dang va kich thudc
phuc vu cho cac ing dung tiém ning. Hinh anh mé phong cua ddi tuong thuc
té duoc hién thi, phan tich, xac dinh kich thudc nham dam bao tinh toan chinh
x4c tat ca cac s liéu co lién quan dén dau tu, dam bao an toan cong trinh, giam
sat thi cong,... va rat nhiéu nhimg tng dung mé rong khéc.

Cong nghé quét 3D ciing cho phép céc tap doan voi nha may phan bd khip
toan cau c6 thé xem, danh gia, gid1 han va quan ly, van hanh to mdt noi dén

nhiéu dia diém nha may khac.
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2.4.1 Két qud ban do 3D khu vue sin bay Lién Khwong, huyén Pirc Trong,
tinh Lam Dong

Mot s hinh anh két qua ban dd 3D khu vye san bay Lién Khuong, huyén Buc
Trong, tinh Lam Dong dugc thanh 14p bang cong nghé quét Lidar két hgp voi anh ky
thuét sb

a) Xay dung hé thong céc doi twong (b0 ky higu 3D) véi cae nhom 16p doi tugng
do cao (Lod 1, Lod 2 va Lod 3) theo chiéu cao va kich thudc thuc cua doi tuong.

b) Xay dyng M6 hinh 3D bang phan mém SketchUp 2016

- Dit liéu dau vao: Kich thuée thuc cta ddi tuong (xac dinh tr mo hinh s6 bé
mat DSM hodc két qua do thuc dia) két hop vo1 hinh anh chup truc dién cua cac doi
tuong can thanh 13p

- Két qua dau ra: M6 hinh 3D cac dbi tugng phuc vu cho cong tac thanh 1ap ban
d6 3D (*.dae). Sau do st dung phan mém TerraExplorer Pro tién hanh Convert dinh
dang *.dae v€ dinh dang *.xpl2 d¢ trinh bay trong ban do6 3D.

-%b‘%@;am@g e;p\Q\EE/SI 08 /TIF ¢+$CCEY I 7P ote B4 EDA
NG/ O HSALCH L EB G2 LR SR

Hinh 2.18: X4y dung mo hinh 3D bang phan mém SketchUp 2016
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Hinh 2.21: M6 hinh 3D nha diéu hanh sin bay Lién Khuong

Hinh 2.222: M6 hinh Tram kiém soat khong luu san bay Lién Khuong
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Hinh 2.23: M6 hinh nha dé xe sin bay Lién Khuong

Hinh 2.34: M0 hinh 3D nha lam viéc

Hinh 2.45: M6 hinh 3D nha lam viéc

Hinh 2.56: M6 hinh 3D nha lam viéc
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Hinh 2.67: M6 hinh 3D cay ddc lap

Hinh 2.28: Hinh anh ban d6 3D nha ga san bay Lién Khuong
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KET LUAN

Véi nhitng wu diém vé kha niang thu nhan dir liéu, toc 46 do quét nhanh,
d6 chinh xé4c cua tia laser trong xac dinh vi tri diém ngdy cang cao va gia thanh
ngay cang giam trong thoi gian gan day da gitp cho ki thuat TLS duoc ap dung
ngay cang pho bién trong nhiéu nganh.

Tir két qua nghién ctru trén c6 thé rat ra mot s6 két luan va kién nghi sau
day:

- V61 nhiing uu diém vé kha nang thu nhan dit li¢u, tdc do do quét nhanh,
d6 chinh x4c cua tia laser trong xac dinh vi tri diém ngdy cang cao va gia thanh
ngady cang giam trong thoi gian gan day di giup cho cong nghé quét laser mit
dat dugc ap dung ngay cang phd bién trong nhiéu nganh trong d6 c6 nganh tric
dia.

- Vi tbe d6 quét 1én dén 1-2 triéu diém/gidy, dong thoi cho phép biéu dién
timg d6i twong trén mo hinh 3D hodc 2D & nhiéu dang khac nhau nhu: dang
dam may diém, mo hinh 3D, anh toan canh,... giap xac dinh va phan loai xay
dung co so dit liéu cac d6i twong mot cach chi tiét va truc quan.

- Vé6i d6 chinh xéac dat duoc vé khoang cach khong gian (AS) tir 12 mm
trong pham vi tir 30 dén 60m trong thuc nghiém sir dung may quét laser mat
dat Faro Focus X130 tai mot s cong trinh thuc nghiém da cho thay cong nghé
quét laser 3D - Cong nghé dia khong gian da cho phép hd trg va quan 1y cac
cong trinh xay dung, dac biét 1a cac cong trinh phirc hop, phtic tap mang lai
hiéu qua rd rét. Hoan toan dap tmg yéu cau trong cong tac xay dung mo hinh
3D céc d6i tugng cong trinh, phuc vu cong tac quan Iy cong trinh tai Viét Nam.

- Phuong phap do bang thiét bi TLS di giam thoi gian trong cong tac do
ngoai nghiép v6i 6 phut mot tram do giup ting ning xuit lao dong trong thi
cong, san xuat dic biét khi tmg dung cho cac khu vuc ¢ dién tich 16n.

- Céc thiét bi TLS hién nay hoan toan dap tng yéu cau vé mit k¥ thuat va
co6 hiéu qua kinh té cao. Dic biét trong tuong lai gﬁn, khi cac thiét bi TLS c6
gia thanh ré hon thi cic phuong phap do ndy s& ngay cang duoc phd bién nham

phat huy duoc hiéu qua vé mat kinh té.
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- Cong nghé quét laser mat dat phat trién thanh cong nghé dugc tim kiém
nhiéu nhat phuc vu cong tac do dac v6i d6 chinh xac xuyén sudt khong gian va
hé théng cAu trac. Cu thé trong cac linh vuc Kién trac, K¥ thuat xay dung, Khéao
sat, Lam nghiép, Diéu tra hién truong, Quan 1y phuong tién hay thiét bi, Khai
thac hAm mo, ... ngudi st dung c6 thé thuc hién viéc quét dé luu trit hinh dnh
ctia hau hét cac ddi tugng bat ké kich ¢& va vi tri. Trong thyc té,khi cong nghé
ngay cang tién bo, kha ning ctia may quét laser mat dat sé ngay cang dugc mo
rong vé chiéu cao ciing nhu do sau.

-Puoc cac chuyén gia Qudc té danh gia 1a « K¥ thuat do dac cta thé ky
XXI “, sy xuit hién cta ky thuat quét laser 3D mat dat da 1am thay ddi hoan
toan khai niém do da truyén thong, thay vi nhimg diém do dac guong va may
toan dac dién tir roi rac va han ché sb lugng, thay vi noi suy tor mat s6 luong
han ché cac diém do toan dac dién tir dé tao ra cac bé mit khai truong ky thuat
quét laser mat dat cung cap cho ta hang tram triéu diém do trai déu trén toan bo
bé mat thue dia, sb diéu do day dac tao ra cac “ddm may s6 liéu” (Point Cloud)
dién ta mot cach chi tiét thue dia khai truong téi timg vién soi, hon da. Hon thé
nita quét laser 3D con c6 kha niang chyup nén sb liéu dam may diém dé tao ra
c4i nhin toan canh giéng nhu ching ta dang ding truc tiép trén khai truong dé
quan sat toan b khu vuc khai thac nhung lai ¢6 kha nang tién hanh do dac mot
cach chinh x4c ngay trén anh, dy 1a dic diém ma cac giai phap k¥ thuat va cac
thiét bi do cii khong thé thuc hién dugc
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