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TOM TAT

Nhitng tién bg gan day trong céng nghé do da cho phép do liong hinh dang 3D su dung anh
sang cdu triic voi dg phan giai cao, toc do cao. Uu diém ciia phuong phap nay la ¢é thé lay mau
hang loat, ¢é kha nang do dwoc cac chi tiét c6 hinh dang 3D phire tap hay trong day truyén san
xudt. Trong bai bao ndy, mot s6 két qua nghién ciru, ché tao thiét bi do 3D cdc chi tiét co khi bang
anh sang cdu triic dwoc trinh bay. Két qua da ché tao diroc thiét bi do tur dong voi hé rhd'ng dau do
két hop voi hé thong ban quay ga, doi tiwong do 6 thé thu thdp dwoc dir liéu dam may diém anh linh

hoat va hiéu qua.
Tir khéa: Do lwong 3D; Anh sang cdu triic; Ma héa Gray.
ABSTRACT

Recent advances in measurement technology have enabled high-resolution, high speed,
three-dimensional (3D) shape measurement using structured light techniques. The advantage of
this method is that it can be batch sampling, measure complex 3D shapes or production lines. In
this paper. some results of research, manufacture of 3D mechanical parts measuring device by
structured light are presented. The result is that an automated measuring device with a measuring

head system with an object rotary table system can capture flexible and efficient point cloud data.

Keywords: 3D scanning, structured light, Gray code patterns.
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1. PAT VAN PE

Trong nganh cong nghé ché tao hién
nay, cac nha may, co sO san xuat déu mong
muon ning cao chét luong san pham, thoi gian
gia cong nhanh va gid thanh giam. Dé dat duoc
cac yéu cau thiét yéu do, thi viéc kiém tra va
klem soat chi tiét, danh gia mot déi tuong do
vé leh thudc, sai léch hinh dang, vi tri, két cAu
14 van dé quan trong.

Su phét trién cua cong nghé do 3D
khong tiép xiic bén phu’ong phdp quang hoc
da va dang phat trién co tiém nang lon trong
nganh cong nghé co khi v&i nhiéu uu diém.
V6i phuong phip do quang hoc co thé tién
hanh do bién dang, dién tich bé mat va thé tich,
¢6 thé kiém tra ngay trong qua trinh ché tao,
hay lap rép lam tang toc do va hiéu qua san
xuat. Dir lidu do thu duoc c6 thé dugc su dung
nhiéu lan, co thé chu dong kiém soat qua trinh
do, théng s6 do [1 I, [2]. Ngoai ra, cong nghé
do nay con cho phep thu dugc mot dinh dang
k¥ thuat s c6 thé tich hop vao cac hé thng
khac mot cach nhanh chong.

Trong bai bao nay, he thong do 3D chi
tiét co khi bang anh sang cau tric duoc nghlen
ciru va xay dung. Quy trinh xay dung thiét bi
va thu thap dir liéu bé mit 3D chi tiét co khi
duogc trinh bay bao gém Thiét lap hé théng do,
xac dinh céc thong so cua hé thong, thiét ké
ché tao thuc nghiém, két qua thuc nghi¢m va
thao luan.

2. PHUONG PHAP PO
2.1. Nguyén ly va két ciu ciia h¢ thong do
Nguyén 1y cua phuong phap do 3D

bang anh %angj cau triic duorc trinh bay nhu hinh
I. Méy chiéu s& chiéu anh sang dugc ma hoa
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theo h¢ mau chiéu nhj phan hay Gray lén vat
thé can do, camera thu duoc anh van mau sau
khi duoc chiéu 1én vat thé. Bién dang cua van
mau trén vét thé s& cho phép xac dinh chiéu
sdu dbi tugng do. May tinh s& giai ma hinh
anh, thu dugc ddm may diém, sau do dung lai
bién dang 3D dbi tuong do.
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Hinh 1: So' do khéi hé thong do 3D bang dnh sdng
cau tric

Hé van chiéu ding md Gray duoc tao
ra tir mot chudi mé hinh nhi phan. Véi dic tinh
quan trong ctia ma Gray la giira cac tir ma lién
ké chi khéc nhau mot vi trf bit. Cac anh mau
n dén 2" van den, tring ma hoa bing cach sur
dung mot ma nhi phan. Do do, mdi diém anh
thu duoc tir cdc anh mau 1a chudi cac s6 0 va
I tuong tng voi cudng do mau den va phan
duoc chiéu sang. Trong mot anh mAu, tat ca
cac diém anh thuoc cung mot van co tor ma
giong nhau (hmh 2). Vi vay, trudc khi giai ma
cac diém anh can phai tim bién cua hai van lién
tiép nhau.

H 1

Hinh 2: Anh mau ma héa Gray
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H¢ van chiéu dung ma Gray duoc tao
ra tr mot chudi mé hinh nhi phan.

Céc bién cua vén 1a cac duong th ang khi
anh mau chiéu trén mit phing tham chiéu. Sau
khi xdc dinh dugc bién cua van, budc tiép theo la
xdc dinh s6 thir tir caa van tr ong anh cuong do.
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Khi xdc dinh sb tht tu van trong cac
anh mau dugc chiéu ma Gray x4c dinh béi gia
tri mirc xdm 0 hoac 1 & vi tri twong Ung véi
bién cua van sau khi nhi phan héa trong anh
cuong do [3], s6 thir tur ctia van duoc biéu thi
thong qua cong thic sau:

k=2"42((G, G, G, ...G,),),,.2""! (1)

Trong do, k=1, 2,3,..2"11a s0 thr tu
cfla van; i =1, 2, ..nla sb thu tu anh: n la tonnr
s6 anh cuong do; G, 1a gid tri mirc xam ctia anh
thwr i, trong d6 G = 0.

. |
Reference Plane R AH O B A

Hinh 3: So do nguyén Iy hé thong do

Hinh 3, trinh bay so do nguyén ly hé
théng do bing anh sang cau tric dua trén
nguyén ly tam giac lu‘ong [4]. Trong dé: O,
va O la vi tri cua nguon phat anh sang CCD
va Camela voi khoang cach gitra cac tam 1a d,
0.0, la duong co so song song véi mat phing
chuan (x,y) chira R trong hé toa do (X, y,z) cua
hé thong do, khmng cach tir mat phang chuan
R dén tim mdy chiéu O 1aL. Chiéu theo truc
z cua hé toa do ta co OpO la chiéu cao dau thu
can dich chuyén va phan tich. Trong phuonc
phap do nay khoang cach tir may chiéu dén vat
thé L s& anh huong dén pham vi do va d§ phan
giai, Toa do cia vat thé (x.c, ¥, z,) duoc tinh

+d

thong qua hé toa do nhu sau: [h]

Trong do: d la khoang cach tr tam
camera dén tdm may chiéu sao cho truong
nhin ctia may chiéu nam trong trudng nhin cua
camera.

Trong hé toa do O’uv, géc 0’ 1a giao
diém véi voi truc O Z_con hai diém u, v 1an
luot 1a giao diém cua he toa do vat thé theo
phuong X, Y .

Ta co: [3] = [fyzﬁc] Hay: y-y =a (x-x) (a)

Trong do: a, 1a 46 nghiéng cua anh sang
chiéu vao chi tiét.

(X, y,) 1a toa do mot diém cua chi tiét
trén tia sang.

Tur(a)tacod: ax+y —ax =y

Khi d6, méi diém cua vat thé trén CCD
cua camera co dang: AW =d

2.2. Thiét ké ché tao thiét bi thuc nghiém

Phan co khi dong vai tro dan dong co khi
dich chuyén vi tri déu do dé dat duoc vung do
phi hop véi ddi twong do dit trén ban mdy. Vi
phuong 4n thiét ké cho hé théng co khi 1a quét

cc chi tiét co khi co kich thude nhd, do vay hé
thong lam viéc voi tai trong nhe, momen quay
khong 16, luc tac dung 1én cac truc nho nén cac
két cAu can ché tao don gién Do vay, két chu
may quét 3D gom ¢6 hai phan chinh: Hé thong
ga va dich chuyén dau do va hé thong ‘gavaquay
ddi twong do nhu trong hinh 4. H¢ thong g cum
dau do voi két cdu dich chuyén 1a vit me bi va
dan huéng. Déi tugng do duoc ga trén ban quay
thuc hién quay véi cac goc khac nhau dé co thé
do hét dugc toan bo dién tich. Ban quay duogc
thiét ké dam bao chuyen dong quay trong quanh

truc Z nhd dong co gin truc tlep vao ban quay. &
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Chi tiét

a0ng co2

Hinh 4: So do nguyén Iy hé thong do

B0 phén co khi dugc diéu khién thong
qua méy tinh may tinh két ndi hé quang dé
diéu khién chiéu va thu hinh anh, thuc hién cac
két ndi diéu khién qua trinh chuyén déng cua
dau do, ban g4, thu nhan va xu ly hinh anh thu
duoc tir may énh. Hé thong diéu khién va xu
Iy anh bao gom: Heé théng diéu khién chuyén
dong ban quay; hé thong diéu khién chuyén
dong dau do; phin mém thu va xur ly dir ligu
quét anh.

3. THUC NGHIEM VA THAO LUAN

V&1 phuong phap va tinh toan, nhom
tac gia da xay dung dugc mé hinh thir nghiém
nhu hinh 5a. Thiét bi sir dung cum diu do la
mot may chiéu do phan giai 800x600 va mot
may anh Logitech DH d¢ phan giai 1024x768.
Mo hinh thur nghiém hé thong do da tao dugc
van ma hoa, diéu khién dugc hé¢ thong dau
quét dong thoi. Ban quay ¢o thé chiu tai 50kg,
vGi van toe quay co thé thay doi duoc. Cac thi
nghiém dugc thuc hién trong phong véi diéu
kién 4nh sing moi truong duoc kiém soét. Thict
bi thuc nghi¢m may do 3D bang anh sang ciu
triic dugc ché tao bude dau da thu dugc dam
may diém doi twong do. Tir dam may diém
dugc dung dung phuong phap xéa nhiéu nén
dé thu dugc dam may diém déi tuong do nhu
hinh 5b. Nghién ctru budc diu da thu anh va
xur Iy anh quét thong qua méy tinh dap tng
dugc viée dung lai hinh anh 3D cua vét thé.
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Hinh 5. Hé thong thiee nghiém va két qua

4. KET LUAN

Vlec trng dung cong ngh¢ do 3D voi
cac chi tiét co khi 1a co so dé xdy dung mot
thiét bi do kiém tra cac chi tiét co khi lon,
mong, d& bién dang va c¢6 hinh dang phuc tap
trong cac co sO san xuit voi chi phi thép trong
diéu kién Viét Nam hién nay. D6 chinh x4c cta
két qua do phu thudc vao rat nhidu yéu t6 anh
huéng nhu sai s6 ctia hé quang, 161 do hé théng
hiéu chuan khéng chinh xac...Do vay, hudng
nghién ctru tiép theo can tiép tuc xay dung
phan mém c6 thé xur 1y s6 liéu va loai bo cic
nhiéu tac dong. <
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