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TAO LAP PAM MAY PIEM 3D CUA VAT THE POC LAP BANG
MAY QUET LASER PON TIA HOKUYO UTM LX30

PHAN THI ANH THU
Truwong Pai Hoc Bach Khoa — PHOG TP. HCM

Tém tit:.

Hién nay, cong nghé quét laser duoc xem nhw mot cong cu hitu dung nham thu dit liéu trong
thoi gian ngdn. Phwong phdp do gian tiép ndy cé thé thu thap dit liéu dam mdy diém day ddc mé ta
vé ngoai ma khong 1am t6n hai vit thé. Nham gidm chi phi thiét bi, mdy quét laser don tia 2D Hokuyo
UTM 30LX duoc su dung trong nghién cuu nay dé tao lap dam may diém 3D cho vit thé dwoc chon
la mét khéi da véi hinh dang phite tap. Mdy quét dwoc gan trén mét dwong ray c6 dinh trén khung
nhém. Toc do di chuyén cua may dwoc diéu khién boi mé to dién. Thiét bi duoc thiét lap dé di chuyén
theo huong thcfng dirng voi téc do on dinh khong doi va duwoc dat & nhiéu Vi tri khéc nhau nham thu
du dir lieu bao phu quanh doi twong. Mot chuong trinh dwoc phat trién trén ngon ngir R dé tao ra
dam may diém tir dir liéu duwoc thu thap. Dua trén nhirng méc phan quang dwoc danh déu, 6 dam
may diém dwoc tao thanh tir dit liéu quét ciia 6 tram, VA dwoc ghép lai véi nhau dé tao md hinh 3D
day dii ciia khoi da. Nhin chung, mdt vai phan ciia khoi dd bi che khudt boi nhitng vt thé khéc. Tuy
nhién, dam mady diém 3D thu dwoc ¢é mdt dé day dic (3 triéu diém), twong dong vé hinh dang va

kich thuée so véi vit thé thue.

Tuwr khoa: Point cloud, mé hinh 3D, Hokuyo UTM 30LX, quét laser

1. Pit van aé

Céc cong trinh kién tric 1a thanh qua sang
tao to 1on cua con ngudi. Nhiéu cong trinh kién
trdc co dugc xay dung tir lau da xubng cap, hu
hong, khéng con nguyén ven do nhiéu yéu té
khéch quan va cha quan. Cung véi su phat trién
cuia khoa hoc cong nghé, viéc sé hoa, luu trit cac
cong trinh xay dung 1a diéu can thiét nham quan
ly, danh gia hién trang dé c6 ké hoach duy tu vao
bao dudng cho phu hgp. Vi vay, viéc quan ly
thong tin céng trinh phuc vu cbng tac trung tu,
stra chira, gitr lai nét dac trung cua ting cong
trinh 13 hét strc can thiét va c6 ¥ nghia.

Pé xac dinh hinh dang va kich thudc cua
cong trinh, phuong phap do truc tiép bang may
toan dac cho @ chinh xac cao. Tuy nhién, cac
canh do va cac diém do roi rac khdng thé hién
chi tiét hinh anh tong thé cua ddi twong ciing nhu

mbi tuong quan khong gian giira ching. Ngoai
ra, so lugng diém do it nén khong dé dé hinh
dung cu thé hién trang caa cong trinh. Mot sé dbi
tugng ¢6 hinh dang phirc tap hozc nam & nhitng
vi tri khong thé tiép can s& anh huong déng ké
dén tinh hiéu qua cua nhitg phuong phéap do dac
tryc tiép da va dang duoc sir dung.

Thuc té, nhu cau tai tao hién trang bé mit doi
tuong lién quan dén nhiéu chuyén nganh nham
nang cao chat lwong cudc sdng, chang han nhu
quan ly x&y dung, theo ddi hau qua ctaa tham hoa
thién nhién, diéu tra hién truong vu an va khoi
phuc cac vat thé hodc cong trinh kién trdc c6 co
d6 phuc tap cao. Nhiéu nghién ctu da duoc thyuc
hién voi nhiéu muc dich nhu diéu tra bé chira
nudc Byzantine ¢ Istanbul (Temizer va cong su,
2013) hay muc dich quan ly d@ liéu BIM
(Building Information Modeling) (Mill va cong
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su, 2014). Cung véi su phat trién caa BIM, viéc
tao ra hinh anh 3D cua ciu tric hoic vat thé tro
thanh nhiém vy dwoc wu tién. M6 hinh ba chiéu
(3D) cua mot ddi tugng hd tro cac ky su kiém
soat du an hiéu qua hon khong chi trong giai
doan thiét ké hodc giai doan xay dung ma con
trong giai doan bao tri. D6 hoa tryc quan 3D cho
phép cac ky su danh gia tinh trang cua cau tric
thong qua cong tac noi nghiép gidp giam thiéu
dang ké khéi luong cong viéc thuc hién tai hién
truong. Ngoai ra, mo hinh 3D con hé tro cho
cong tac danh gia truc quan su hai hoa cua cau
kién moi duoc thiét ké bd sung cho cac cong
trinh da ton tai truge do.

C6 nhiéu phuong phap tai tao lai md hinh 3D
cuia vat thé. Ddi vai cac cong trinh xay dung mai,
md hinh 3D c¢d thé duoc dung lai tir ban vé thiét
ké bang phan mém cu thé. Tuy nhién, ddi voi
nhiéu cong trinh xay dung hién c cac ban vé
thiét ké khong con duoc luu trir. Hién nay, quét
laser 3D la ky thuat co thé thu thap hang triéu
diém di liéu trong vai phut; do d6, mé hinh 3D
cua cac tda nha hoac vat thé cé thé duoc tao ra
mat cach dé dang va nhanh chong (Chen va cong
su, 2001; Sohn va cong su , 2005, Zhang va cong
su, 2016). Quét laser 1a mot ki thuat tién tién va
duoc ung dung trong nhiéu nganh céng nghiép,
khong chi trong linh vuc xay dung. Mot trong
nhiing ng dung thyc té nhat cia phuong phap
nay dugc cong nhan trong viéc xay duyng lai Nha
tho buac Ba ¢ Phap sau khi nd bi chay vao nam
2019. Bang cach st dung mé hinh 3D dugc thu
thap trudce do, cac ki su va nha xay dung c6 thé
khoi phuc lai cu tric ban dau cua né mot céch
dé dang (Tallon va cong su, 2015).

Dé tao ra mot mo hinh truc quan hda 3D, cac
ky su sir dung may quét laser Mt dat (TLS) thu
thap dir liéu dam may diém bao phu bé mat cua
d6i twong muc tiéu. May quét laser 3D c6 nhiéu
vu diém 12 thu thap diém mat d6 cao, nhanh
chong va @6 chinh xac tét. Tuy nhién, gia thanh
thiét bi ting dan clng véi yéu cau cao vé chat
luong cua hinh anh tao ra. Tai Viét Nam, Bo Tai
nguyén va Moi truong da ban hanh Thong tu

17/2019/TT-BTNMT ngay 30 thang 9 nam 2019
vé “Quy dinh k§y thuat thanh 1ap mé hinh sé do
cao bang cdng nghé quét LiDAR mat dat trén
tram cd dinh”. Thuc té, mot s6 don vi & nudce ta
da di tién phong trong viéc tiép can va lam cha
ky thuat ndy nhung van gip nhitng kho khin
riéng. Rao can nay xuat phat tir viéc gia thanh
thiét bi va phan mém di kém con twong ddi cao
so v&i miat bang thu nhap chung tai Viét Nam.
Ngoai ra, cong tac xir Iy dir liéu yéu cau ky thuat
vién ¢6 trinh d6 chuyén mon cao. Vi vay, Viéc sur
dung may quét laser chuyén dung cho cac du an
nho 12 khong kinh té. Trong nghién ctu nay, mét
may quét laser 2D gia ré, Hokuyo UTM 30LX,
duoc sir dung dé tai tao mé hinh 3D cua vt thé.
Déi twong cua nghién ctiru nay la mot khoi da gb
ghé, kich thudc trung binh véi nhiéu gc canh va
chi tiét phuc tap.

2. Thu thap dir lieu

2.1. Déi twong nghién ciru

Muc tiéu ciia nghién ciru nay 1a khéi da bieu
tugng khoa Pia chat Dau khi nam trong khudn
vién Truong DPai hoc Bach Khoa - PHQG
TP.HCM. Khéi da nay c6 hinh dang rat phuc tap
gom nhiéu go, ranh va hbc nho. Pbi tuong
nghién cuau nay cO kich thudc khong qua lon
(Hinh 1). Tuy nhién, rat kho dé xac dinh duoc
chinh xé&c hinh dang cua khéi d4 bang cach sir
dung phuong phap do truc tiép truyén thong. Cu
thé, mit trudc cua khéi da hoi cong véi biéu
tugng logo truong va phan chan bi 16m sau. Bén
phai cua khdi da bi khoét sau tao thanh mét hoc
I6n. Mat tréi c6 dang duong cong tron. Phia sau
khdi da trong ddi phang. Cac phan hoi nhé ra ¢
mat truéc va cac phan khoét sau tao thanh mét
bé mat tong thé phac tap khéng thé do dac truc
tiép mot cach chinh xéc.

2.2. Mb td h¢ thong

Pé phat trién hé théng, may quét laser don
tia Hokuyo UTM 30LX dugc chon (Hinh 2). Bay
la mot thiét bi nho va trong lugng nhe (370g) V6i
bude séng 905 nm, do phan giai goc 0,25° va
truong quan sat tdi da 270° (Bang 1). Thiét bi
duogc gian vao mot khung dic biét lam bang nhém
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¢6 duong ray diéu hudng va mot dong co co thé  thdng dugc cung cap ning lwong bai mot pin sac
diéu chinh téc do (Hinh 2). May quét laser co thé 12V gilp duy tri thoi gian van hanh lién tuc dén
di chuyén doc theo ray truot dudi sicc manh cua 2 gio. Vi tri ciia may quét c6 thé duge diéu chinh
dong co dé ghi lai hinh anh cua bé mat ddi twong  bang cach thay ddi vi tri tim nhdm d& va c6 dinh
véi toe @6 quét 25msec/lan quét. Toan bo hé  bang cac bu long.

Bang 1: Thong tin chi tiét ciia may quét laser HOKUYO UTM 30LX

Ngudn 12VDC+10%
Budc song A=905nm
Tam quét 0.1 d&én 30m
Thi truong quét 270°

Taflm quét 0.1 dén 10m: £30mm,
Tam quét 10 dén 30m: £50mm

D6 phan giai géc quét | 0.25°
Tan suat 25msec/scan
Khoi lugng 370g (Bao gdm day noi)

Do chinh xac

Hinh 1: Khéi dd biéu twong Khoa Pia chat dau khi véi nhiéu goc canh tai khuén vién Truong Pai
hoc Bach Khoa - PHOG TP. HCM. Céc miéng dan phdan quang dwoc danh ddu trén khéi da dé
kiém tra so bé dir liéu trong qué trinh thu nhdn

Hokuyo UTM 30LX

Hinh 2: M6 ta hé thong. (a) May quét laser don tia Hokuyo UTM 30LX dwroc gan trén khung nhom
va c6 thé di chuyén doc theo dwong ray va (b) bg diéu khién téc do di chuyén
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c)

[fimestamp]

2611607

[logtime]

2019-07-03 16:56:51.304

[scan]

2298|2808;2287|2758;2076| 2856;1993 | 2859;1938 | 2945;1938 | 28
97;1938|2986;2008 | 2918;2306| 2790;2340| 2737;2354| 2814;2354 |
2843;2355|2773;2354|2618;2354 | 2539;2355 | 2486;2358| 2452,23

60|2493;2360|2509;2358 | 25262356 | 2609;2353 | 2660;2352 | 2611;

Hinh 3: Thu thdp diz liéu tai hién triong. (a) Dit liéu duwoc thu thdp thdng qua phan mém Urg
Benri Plus chay trén may tinh ca nhan tai khu viec nghién cizu, (b) hinh dnh cueong dé (mau xanh
14) va khodng cach quét (mau hong) duroc thé hién trén chiong trinh, va (c) mét phan diz liéu cia

tiép tin *ubh

2.3. Thu thdp dé ligu

Pé tién hanh thu thap dix liéu bé mat cua khdi
da muc tiéu, cay cbi hodc chuéng ngai vat xung
quanh dbi tugng duoc don dep dé giup tia laser
c6 thé tiép can dbi twong va nang cao do chinh
X4c cua qua trinh thu dit liéu. Do ddi twong c6
hinh dang phuc tap va may quét duoc sir dung la
may don tia, budc soéng don nén khong thé thu
duoc hinh anh truc quan day di cua khéi d trong
mét lan quét. Do d6, can b tri nhiéu tram quét
dé thu duoc hinh anh tong thé cua ddi tuong.
Hinh anh cua d6i tuong dugc ghi nhan bai may
quét & nhiéu vi tri khac nhau. Trén bé mat da,
miéng dan phan quang 3M duoc sir dung lam
diém danh d4u (Hinh 1). Cac diém danh dau nay
s& duogc sir dung dé két hop cac dam may diém

a)

khac nhau trong nhiéu tram nhim tao thanh mo
hinh dam may day du hinh dang cua ddi twong.

Trong nghién ctru ndy, mat phang quét dugc
dat vudng goc voi dbi tuong. Dé bit dau quét,
dong co duoc thiét lap voi toe do di chuyén
khong doi bang 20 mm/s, va may quét laser duoc
dat dé di chuyén theo huéng thang dung voi
truong quan sat cai dat 1a 180 d6 (Hinh 3). May
quét duoc két ndi voi may tinh xéach tay va dir
liu quan sat duoc thu thap bang chuong trinh
Urg Benri Plus (Hinh 3b). Két qua la dit liéu thd
c¢6 dinh dang tép *.ubh (Hinh 3c). Pdi véi mdi
tram, dir liéu thé thu thap dugc dat tén theo
nguyén tic “ddmmyy-ga-speed-angle” dé gilp
viéc kiém soét dir liéu d& dang hon. Két qua c6 6
tép *.ubh dugc ghi nhan tu 6 vi tri quét khac
nhau.

b)

Hinh 4: Két qua triec quan hoa dir liéu quét. (a) Hinh danh cuwong dé va (b) khodng cach quét twong
1Ng cua tirng diém quét dwoc thé hién dira trén ther tir diém quét va dong quét

3. Phuwong phap thuc hién
Sau khi hoan tat qua trinh quét, tép dir liéu
thd c6 dinh dang *.ubh chua dit liéu hon hop.

Mbi dong quét duoc danh ddu bang thoi gian
quét. Mdi diém quét trong dong quét duoc to
chire nhu 13 mot block dir liéu bao gdbm gia tri
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cuong do phan xa, va khoang cach quét (Hinh
3¢). Do d6, dit liéu thd rat phuc tap, qué trinh xir
ly dit liéu tho duoc thuc hién bang chuong trinh
dugc phat trién trén ngbn ngir R. Théng tin
cuong d6 va gia tri khoang cach quét twong urng
V6i timg diém dugc trich loc tir dit lidu tho va luu
trir dudi dinh dang text file. Moi dong dit liéu ghi
nhan théng tin cia mot diém quét bao gom thoi
gian quét, thir ty dong quét, thu tu diém quét,
cuong do phan xa va khoang céch quét. Gia tri
cudng do phan xa va khoang cach duoc hién thi
truc quan dudi dinh dang anh JPEG (Hinh 4).

Pé tao dam may diém 3D tur dit lidu duoc
may quét laser 2D thu thap, budc dau tién la
chuyén doi toa do cuc cua diém quét trong mdi
dong quét (khoang cach D, goc quét ngang 6)
sang hé toa d6 may quét cuc bo. Hé toa d6 may
quét laser duogc gia dinh la hé toa d6 3D duoc lap
theo nguyén tic ban tay phai voi diém goc nam
tai guong phan xa cua thiét bi. Hé toa do nay
duoc thiét 1ap dua trén mat phang quét va hudng
chuyén dong cua thiét bi. Cu thé, truc X song
song Vvoi thanh truot va chiéu duong la chiéu
chuyén dong cia may quét. Truc Z thudc mit
phang quét vudng goc vai truc X, va chiéu duong
ctia nd huéng vé ddi tugng duoc khao sat. Tryuc
Y duogc xac dinh theo quy tic ban tay phai. Do
do, toa do cua cac diém trong mdi dong quét
duoc tinh bang cong thirc

x5 =0
yLS =r.sind (1)
715 =r.cos@

Trong do:

(xS, y15, zE)T: Toa @6 cua diém trong hé
toa do may quét

r : Khoang céch quet

0 : Gbc quét

Toa do X cua mdi mat phang quét dugc uée
tinh va diéu chinh dua trén gia tri van téc di
chuyén duoc thiét 1ap. Bang cach nay, mdi dong
quét s& duoc hién thi dudi dang mot hang ngang
trén dam may diém. Pam may diém day dic
duoc to chire dudi dang cac dong quét khdng
chdng chéo. Két qua 1a, dam may diém 3D cua

mdi tram duoc tao ra (cong thirc 2). Pam may
diém nay s& md ta hinh anh cua déi twong & mot
g6c nhin cu thé.
x=xS+v.t
y=y" (2)
7 = ZLS

Trong do:

(x,y,2)": Toa dd 3D cua diém quét

(xS, y15, 2E)T: Toa d6 caa diém trong hé
toa d6 may quét

v: Van téc chuyén dong (m/s)

t:  Thoi gian di chuyén (s)

Trong qua trinh thu thap di liéu, thi truong
quét duoc thiét 1ap 1a 180° nén dir liéu chta rat
nhiéu thdng tin nhiéu khdng can thiét. Do do, cac
diém quét nhidu duoc loai bo trude khi tién hanh
can chinh va hop nhat tat ca dir liéu diém dam
mAy. Dé tién hanh ghép dix liéu, bdn cip diém
cung tén (diém tring) & hai dam may diém lién
ké duoc lwa chon. M6 hinh chuyén doi Affine
duoc ap dung. CAc thdng sb chuyén d6i duoc tinh
toan va ap dung dé tinh lai toa do cua cac diém
trong dam may tham chiéu. Qua trinh ghép dir
liéu duoc tién hanh tuan tu. Cu thé, dit liéu cua
tram tha nhat dugc ghép véi tram thir hai; két qua
ghép tram dugc sir dung dé ndi véi tram tiép
theo. Qua trinh nay duoc lap lai cho dén khi dix
liéu cia tram cudi cung duoc dua vao dam may
téng thé.

4. Két qua

Trong nghién cau nay, may quét laser
Hokuyo UTM 30LX duoc st dung dé thu nhan
hinh anh bé mit cua khéi da. Cu thé, 6 tram quét
duoc thiét 1ap xung quanh muc tiéu va thu nhan
dugc 6 tap tin tho dinh dang *ubh. Chuong trinh
xtr ly dir liu thd dugc tao lap bang ngdn ngit R.
Két qua xir ly dir liéu tao dugc nhiéu san pham
trung gian. Cu thé, cudng d6 va khoang céch
cling véi goc quét dugc trich xuat va luu trit dudi
dang text file. Dir liéu nay duoc truc quan hoa
thanh dang file anh dé kiém tra so bo thong tin
duoc ghi nhan. Hinh anh cudng d6 thé hién do
phan xa caa xung laser khi né tiép xdc bé mat vat
thé. Tir anh cudng do, c6 thé xac dinh so bo hinh
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dang truc quan caa ddi twong (Hinh 4a). Gia tri
phan xa cao hay thap phu thudc hoan toan vao bé
mit cua vat liéu. Cac miéng dang phan quan cé
gia tri phan xa rat cao. Do d, trong qua trinh thu
dix liéu c6 thé kiém soét so bo théng tin dua trén
bién dong gia tri cuong d6 phan xa hién thi trén
man hinh cua chuong trinh thu nhan dar liéu.
Hinh anh khoang cach quét thé hién gia tri
khoang cach tuong tng vaéi ting vi tri quét. Tuy
nhién, su khac biét gitta pham vi quan sat duoc
la khéng I6n trong nghién ctru nay. Do d6, anh
khoang cach khong hd tro cho viéc truc quan hda
hinh dang cua d6i twong (Hinh 4b). San pham
cudi cuing la dit liéu dam may duoc luu dudi dinh
dang file ghi nhan toa do 3D cua timg diém quét

va cuong do phan xa tuong ung.
Qua trinh can chinh va két néi cac dam may
diém doc lap duoc thuc hién tuan tu cho tirng cap
a)

d)

dam may diém lién k& bang cach xac dinh 4 diém
lien két (diém trung). Cac thong sé caa mé hinh
chuyén doi Affine chuyén doi duoc tinh tir b dit
liéu diém tring nhau va duoc &p dung dé tinh lai
toa do ciia ddm may diém tham chiéu. Sau d6 hai
dam may diém dugc hop nhat thanh mot dam
may tong hop. Két qua, cac dam may diém doc
lap dwoc hop nhit véi nhau va tao nén hinh anh
day du cua khéi d¢a muc tiéu. Cuy thé, c6 hon ba
triéu diém quét bao phu bé mat cua khdi da.
Khoang céch giita cac diém duoc ugce tinh 1a
dudi 1 cm. Do d6, ting chi tiét nho caa khéi da
c6 thé duoc quan sét cy thé trén dam may thong
qua man hinh may tinh. Vi dy, logo cta Truong
Pai hoc Bach Khoa-DPHQG TP.HCM nim bén
trong hinh tron mau do, cac hdc 16n, cac goc
canh, cac budu va vét 15i trén da c6 thé duoc hinh
dung rd rang (Hinh 5).

Hinh 5: Két qud tao ldp dam mdy diém cia khoi da. (a-c) Hinh anh thuc va (d-f) hinh dnk ddm
may cua khoi da ¢ cac g6c nhin khac nhau. CAc chi tiét phizc tap cdu khéi dé duroc hién thi rd rang
trén ddm mdy diém

Trong qua trinh thu thap da liéu, do anh
huong cua diéu kién ngoai canh nén maot phan
hinh anh cua khéi da bi che khuat va thiéu thong
tin hién thi. Cu thé, mot phan cua tang da bi che
bai bui cdy, diéu nay ngin can tia laser tiép xtc
bé mat khdi da. Tuy nhién két qua ndy anh huong

khong dang ké dén chat lugng coa dam may
duoc tao 1ap. V&i mat do diém day dac, bé mat
cua khéi da duoc khdi phuc hinh dang bang cach
xay dung mang luéi tam giac theo giai thuat
Poisson Surface Reconstruction nho sy hd trg
cia phan mém ma nguén mo Cloud Compare.
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Cubi cting, md hinh 3D cua khéi da dugc tao 1ap
(Hinh 6). Tir md hinh nay, ching ta cé thé danh
gia cac dic diém cua khdi da. Hon nira, kich
thuge thuc té cua khéi da co thé duoc do luong

do mo6 hinh dugc thanh lap véi ty 1€ 1:1. T do
thé tich thuc caa khédi da duogc uéc tinh va sir
dung cho céc phan tich tiép theo.

Hinh 6: M hinh bé mat cuia khoi da duroc tao Idp duwa trén gidi thugdt Poisson Surface
Reconstruction nho su hé tro ciia phan mém ma nguon mé Cloud Compare

5. Két luan

Trong nghién ctru nay, may quét laser tia don
Hokuyo UTM 30LX d3 duoc sir dung dé thu thap
dir liéu vé& bé mat caa mot khdi da c6 hinh dang
dic biét. C6 6 dam may diém da duoc tao ra tir
dix liéu quan sét tai 6 tram bang céch sir dung mot
tap lénh dwoc phét trién trén ngdn ngir R. Cudi
cung, nhirng dam may diém doc lap duoc hop
nhat v&i nhau dé tao thanh hinh anh day du cua
tang d¢a nho &p dung mé hinh chuyén do6i Affine.
Két qua thu duoc dam may diém voi mat do day
ddc (hon 3 triéu diém). Khoang cach gitra cac
diém duoc uée tinh dudi 1 cm. Hinh anh 3D cua
khbi da hién thi tir dam may diém rat rd rang mac
dd c6 mét sb phan bj thiéu va nhidu. Khéi da co
nhiéu goc canh va c6 thé d& dang quan sét tir dam
may diém. Hinh anh ddm may du rd nét dé minh
hoa céc chi tiét khéi da so vai hinh anh géc.
Ngoai ra, theo thong sb caa may quét laser, sai
s6 khoang cach quét trong mo hinh xap xi + 6
mm & tim quét 2 m. Do dé chét lugng caa md
hinh dam may diém dwoc dam bao. Véi vu diém
tao lap dugc md hinh vai ty 1€ thuc (1:1), kich
thudc cua dbi twong co thé duoc xac dinh truc
tiép trén dam may diém.

Trong thir nghiém nay, sé luong cac diém
phan quang duoc danh diu khong du cho qua

trinh ghép dit liéu vi hinh dang phic tap cua khoi
da. Piéu nay dan dén kho khan trong viéc hop
nhét cac dam may diém. Mot s6 diém dic trung
ctia d6i tuong duoc sir dung dé 1am co so lién két
cac dam may diém véi nhau. Hon nira, xung
quanh tang da c6 nhiéu cdy cdi va khdi da nho
khac che khuat d6i twong quét chinh. Do d6, cac
dir liu khdng can thiét can duoc loai trir trudc
khi hop nht dir liéu.

TAm lai, nghién ctru da tai tao thanh cong mé
hinh 3D ciia tang da voi kha nang hién thi truc
quan, chi tiét hinh anh bé ngoai caa déi tuong
mac du c6 mot s6 khu vyc bi thiéu thong tin do
cac chuéng ngai vat. Giai doan mé hinh hda mat
rat nhiéu thoi gian do thiéu cac diém duoc danh
dau va rat kho dé tim ra diém chung dé thuc hién
gop cac ddm may. Trong tuong lai, chung toi s&
c¢b gang cai thién chat luong caa mé hinh bang
céch b tri day du cac diém danh dau, 1am trong
khu vic quanh déi tuong quét dé giam thiéu cac
diém quét thura, va thuc hién do kiém tra dé danh
gia lai do chinh xac vé mit kich thuéc hinh hoc
ctia ddi trong duoc khao sat.Q

Loi cam on

Téc gia giri 161 cam on chan thanh dén sinh
vién Nguyén Thai Khiém va Nguyén Duc Nha
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Summary
Generating 3D point cloud of a single object using a single beam laser scanner hokuyo UTM LX30

Phan Thi Anh Thu
Ho Chi Minh city university of technology-vnu

Recently, LIDAR technology is considered as an useful tool for gathering data in a short time.
Moreover, this indirect measurement can get a dense detail point cloud without damaging the object.
For reducing the equipment cost, the low-cost single beam laser scanner Hokuyo UTM 30LX is used
in this study for generating a 3D point cloud of a target object. The chosen target object in this study
is a rock with non-uniform in shape. The scanner is mounted on a special aluminum frame with a
railway and an adjustable speed motor. Many reflectance markers (GCPs) are stickled on the surface
of the object for combining point clouds. For data collecting, the machine is set to travel in the vertical
direction at a constant speed. To create the full 3D point cloud of the object, the system has been set
up at different stations to obtain the whole image of the rock. After collecting data, a script is
developed on R language to generate the point cloud from raw data. As a result, 6 point-clouds are
generated. Basing on the marker positions, the generated point clouds are combined together using
Cloud Compare application to make the full image of the rock. From this result, a mesh is generated
for visualizing the 3D model of the rock. Some parts of the rock are missing because it is hidden by
other objects. However, the 3D point cloud the object is generated with high density of points and
its 3D model is visualized.O

Key words: Point cloud, md hinh 3D, Hokuyo UTM 30LX, laser scanning
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