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TOM TAT

Sw phdt trién ciia khoa hoc mady tinh da tro giip dang ké cho con nguwoi trong viéc thiét ké
va mé phong trong cong nghiép tir cdc kich thuée do trén san pham. Trong cong nghiép, mdy quét
3D laser c6 thé s6 héa tire thoi cdc hinh déng ciia cdc chi tiét cong nghiép khdc nhau.... Cdc dit liéu

80 hoa co thé mé phong mot cach chinh xac thé hién trén man hinh may tinh.

Véi cac ing dung thiét thue va hiéu qua do, nhém tac gia dwa ra y twéng nghién ciru ché tao
mo hinh may quét laser 3D phuc vu giang day va thi nghiém tai Truong Pai hoc Sw pham Ky thudt
Nam Binh mét cach hoan thién nhdt va chi phi thdp nhat.

Tir khéa: Laser; Quét 3D; Thiét ké ngueoe; Tao mau nhanh.
ABSTRACT

The development of computer science has significantly assisted people in designing and
simulating in industry from the dimensions measured on the product. In industry, 3D laser scanners
can instantly digitize the shapes of various industrial parts... The digitized data can be accurately
simulated on the computer screen. With those practical and effective applications, the authors
proposed the idea of researching and manufacturing a 3D laser scanner model to serve teaching
and experimenting at Nam Dinh University of Technology Education in the most complete form and

at the lowest cost.
Keywords: Laser, 3D scanning; Reverse engineering; Rapid prototyping.
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1. MO DAU

Su ra doi cua may quét 3D thudc dong
may do ba toa do khong tiép xtc da giai quyét
duge van dé kho khan cua may do ba toa do
(CMM). May quét 3D co kha nang ung dung
rat rong rai trong nhiéu linh vuc nhu 6t6, thiét
ké khuon, do luong... Phuong phap nay co tit
ca nhimg uvu diém cia phuong phap do khong
tiép xtic: do dwoc nhiing chi tiét co bé mit
mém, d& bién dang, chiéu day mong, toc do do
cao do khong tiép xuc truc tiép véi chi tiét. Cac
may quét 3D pho bién ngay nay gom: May quét
3D su dung song siéu am, may quét 3D laser.

Céc may quét 3D déu dua theo nguyén
tic: Bé mat chi tiét dugc chia thanh mot ludi
diém do gdm cac diém c6 toa do (x, y, z), may
do s& iy cac toa do cac diém nay dé xu Iy.
Céac diém nay dugc léy toa d0 nho mot dau do
khong tiép xuc chuyén dong lién tuc, ta goi
chuyén dong nay 1a chuyén dong quét bé mat.

T R

-

a) Quét 3D bang siéu dm

b) Quét 3D bang tia laser
Hinh 1. Phirong phap quét 3D

Cong nghé Scan laser la mot trong Ung
dung cua cong nghé do khong tiép xuc. Trong
qua trinh do may sir dung chum anh sang Laser
chiéu vao bé mat cua chi tiét can do, chum tia

sang dugc phan xa lai tr bé mat chi tiét dugc
cam tng do thu lai dwa vao bo phan bién doi
ctia may do va véi sy hd tro ciia mdy tinh va
phan mém diéu khién do cho ra két qua cua chi
tiét do dudi dang dam may diém.
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Hinh 2. So d6 nguyén Iy

Lssar

Ciim bide CCD

Hinh 3. Quan hé dich chuyén vdt va dich chuyén anh

« Uu diém: Két cau nho gon, ga dat don
gian, cho ra két qua nhanh, d& xir Iy két qua, do
dugc nhiéu nhirng vat c6 do phuc tap ma may
do thong thuong khong thé do dugc, do phan
gidi cao, quét dugc nhidu kich thude san pham
khac nhau nhu toa nha, tuong dai, quét dugc
cac mau dang mém nhu xa phong, dat nan,
kiém tra cac bé mat va so sanh voi cac diém.

« Nhuoc diém: Trude khi do nhimng bé
mat c6 mau khong phan quang phai son lai mau
cho chi tiét do nén c6 thé lam anh huong dén
nhiing chi tiét mau c6 yéu cau cao thim my vé
mau sic. Mic du duoc sir dung rat nhiéu cho
céc tng dung do, kiém tra nhung scan Laser
khong thé do chinh xac timg micromet nhu
may do CMM.
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Trén thuc té, chum laser di ra khoi
ngudn phat laser khong phai 1a mot duong
thang khong c6 chiéu day, ban than no ciing
c6 mot kich thudc nhat dinh, sau khi di qua
thau kinh tru tao thanh “mat phfmg laser”, mat
phang nay khong phai 1a mat phang 1y tudng
ma nd ciing c6 mot chidu day nhat dinh, vi thé,
“vét sang” trén vat thuc chit khong phai 1a mot
duong ma 1a mot “dai sang”, viée lay duong
dic trung trong ving sang nay dé xac dinh toa
d6 cac diém khong tranh khoi sai s6, ¢6 hai bai
toan dién hinh dit ra:

+ Lwa chon “diém sang” ndo trong
“vung sang” dé sai s6 gdy ra la nho nhat.

+ Bién phap k¥ thuat nao dé lam manh
chum sang nhat c6 thé nham giam thiéu sai so.

a) Mdt phang laser 1y tuéng

b) Mdt phang laser thyc
Hinh 4. Mdt phang laser

Mit phang laser khong phai 1a mat
phang ly tu:orng (hinh 4.a) ma n6 cling c6 mot
chiéu day nhét dinh (hinh 4.b), vi thé, “vét
sang” trén vat khong phai la mét duong ma la
mot “dai sang”.

Kich thudc cua “dai sang” phu thudc
vao khoang céach gitra nguon laser dén bé mat
vat do va géc md cua nguodn laser.

Yéu t6 quang xét dén 14 cac yéu to quang
trong by phan dau do (hinh 5). Bao gom mot

ngudn phat laser, mot thau kinh tru (Transmitter
lens), mot h¢ quang hoi tu (Receiver lens) va
mot ban CCD (Charge Couple Devices) la
mot ma tran hai chiéu bao gém cac mat ludi 1a
cac photodiod va vung luu gilr dién tich dugc
che chin khoi sy tiép xtic v6i anh sang, hay
chinh xac hon, ta c6 mot hinh anh duogc tao ra
trén CCD 1a mot tap roi rac gdm céc diém anh
(pixel — picture element), do do, khi chiing ta
liy toa dé mot diém trén CCD, thuc chét d6 1a
viée lay xap xi diém do trén CCD Pé giam cac
sai sO ndy, ngoai viéc tang sd diém anh trén cac
hang va cot cia CCD (con goi la tang do phan
giai ciia CCD), nguoi ta con sir dung nhidu bién
phap khéac bang phan mém dé noi suy diém anh
that trén CCD.

Hinh 6. Sai sé do dé phén gidi ciia CCD

Do CCD la mdt tap hop roi rac cac
diém thu nhan anh, do do, xay ra hién tuong
diém do da dich chuyén nhung anh cua nd van
chua thay d6i do lugng dich chuyén cta anh 1a
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qua nho so v6i khoang cach cua hai diém thu Ghép ndi Arduino v6i may tinh:
anh trén CCD.

2. THIET KE, XAY DUNG MAY QUET
LASER 3D VA CHUONG TRINH MO
PHONG BE MAT VAT SAU KHI QUET

Hinh 9. Ghép néi Arduino véi mdy tinh qua cong

coM
Xay dung ham truyén:
B
(0] F A
A F B’

Hinh 10. So do tao anh qua thau kinh hoi tu

Do tia laser duoc quét bang cach quay
guong quanh mét truc ¢b dinh hodc chiéu qua
mot thau kinh tru nén c6 thé xem né nam trong
mot mat phang, & day ta goi mat phang nay la
mat phang laser.

1. Camera; 2. Bo mach diéu khién Arduino; 3. Ban
quay va dong co budc; 4. Vat quét; 5. Pau laser
Hinh 7. So d6 nguyén Iy cdu tao ciia mdy

Pong co budc duoc gan voi ban quay
nham quay vat thé dé camera thu hét dugc anh

quét ctia ngudn laser quanh bé mat vat thé. Phuong trinh clia mét phing nay trong

hé toa d§ Dé cac cia may la:

Vit thé quét 1a vat c6 do phan quang 3
thap va khong trong sudt. Ax+By+Cz+D=0(P)

Pau laser 1a ngudn phat laser duong. Do mat phang laser tring v6i mat phang
Khi quét 1én trén bé mit vat s& tao nén bién 198 do XY nhu da trinh bay ¢ phan trén, ta co
dang cua vt thé & goc quét xac dinh. phuong trinh ciia mat phang nay la z = 0.

Hinh 8. Mach Arduino Uno Hinh 11. Mé hinh tao anh lén CCD cua vét sang <
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Xu 1y anh:

a. Anh RGB thu dwoc

b. Anh den trang chwa xir Iy

g

c. Anh den trdng sau khi loc nhiéu
Hinh 12. Anh vét sing

Sau khi ¢6 dugce cac toa do vy, , ta v€ lai
dd thi cua cac diém da duoc liét ké va né ciing
chinh la duong cong déc trung cua vét sang.

e

Hinh 13. Anh vét sang sau khi da tim dwong cong

ddc trung

Sau khi xac dinh dugc duong dac trung
clia vét sang thi ta s& ldy mot s6 diém trén
duong dic trung. SO lugng diém phu thude vao
dd phan giai dugc chon trong chuong trinh, va
toa d§ cac diém do trén CCD 1a (x,, y,).

Hinh 14. So do thudt toén xdc dinh duong dac
trung

3. KET QUA PAT DUQC

K¥ thuat do dua vao phuong phap quét
laser 3D bé mat chi tiét do 1a mot phwong phap
con kha maéi ¢ Viét Nam. Vi vay, tai liéu nghién
ctru vé phuong phap con han ché, rat khé suu
tap. Tuy nhién, véi sy lam vi¢c nhiét tinh cua
cac dong nghiép va nd luc cua ban than, t6i da
xay dung dugc twong ddi hoan chinh vé co s
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Iy thuyét ciia phuong phap quét laser, xiy dung
chuong trinh xur 1y so li¢u.

4. HUONG PHAT TRIEN VA UNG DUNG

K¥ thuat do dua vao phuong phap quét
laser 1én vat thé do 1a mot phuong phap do véi
toc do do nhanh va d¢ chinh x4c do cao. Cac
tim hiéu va nghién ctru trong nghién ctru nay c6
thé dung dé 1am co s¢ dé nghién ciru phat trién
hon trong linh vue quét laser 3D.

Ngoai ra khi ¢6 nhiing co s& 1y thuyét,
phuong phép xt 1y anh, ham truyén va chuong
trinh xr 1y s6 lidu do con mo ra nhidu hudng
nghién ciru khac lién quan dén phuong phap
quét laser ing dung trong do luong. %
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