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TOM TAT

Hién tai, tai nha may Viét Nam, cong viéc han dudng thang lién tuc van dugc thuc hién thd cong
hodc do cong nhan thuc hién. Mot sé nha may cé tay may dé thuc hién tuy nhién cong nhan phai
day cho robot nhan dang dusng han bang cach st dung thiét bj Teach-pendant. Nhitng cong viéc
dé sé t6n rat nhiéu thoi gian cho mot tac vu han cliing nhu chét lugng sén pham khong dong déu.
Muc dich cia nghién ctu la phét trién hé théng tu déng két hop gitia thi gidc may tinh va tay may
cong nghiép 6 bac tu do (6DOF) c6 thé nhan dang dudng han ty dong va ra lénh cho tay may bam
theo bién dang duong han dé. Bau tién, bang cach st dung camera 3D va hé théng laser dugc
gan & khau cudi clia tay may 6DOF va két hop vdi thuat toan xUr ly hinh anh tam giac bang laser, vi
trf clla duding dan tir diém dau, diém phu va diém cudi dudng han dugc trich xuét. Sau do, bang
cach st dung thuat toan ndi suy, quy dao dugc tinh todn va truyén dén cho tay may. Bang cach st
dung phuang phép nay, chat lugng san phdm han dugc dam bao va cling nhu s lugng han dugc
tang lén vi Robot c6 thé hoat déng theo thai gian va dac biét cho cac nhiém vu 1&p lai. Thai gian
g4 dat dé han san phdm dugc gidm bdt dang ké do cé su gilp d6 ti hé théng thi gidc may tinh.
Hiéu qua clia hé théng duoc chiing minh qua cac thuc nghiém.

Tt khoa: Thi gidc may tinh, han dudng thang, tay may, dusng laser, bdm bién dang

GIGI THIEU

Hién tai, § cdc nha may & Viét Nam, tai khau han cac
cum san phdm lai v6i nhau d€ tao ra sin phdm hoan
chinh héu hét déu do con ngudi thuc hién. Viéc thuc
hién bing lao dong hién nay tao ra mot s6 han ché:
Phu thudc rat1én vao tay nghé ctia ngudilao dong, san
phdm lam ra khong dong déu do stic ép vé s6 lugng
dan dén gidm nang suit. N6 giy ra sy nham chén cho
cong nhéan do phai thuc hién cing mét céng viéc qua
nhiéu ldn. Anh hudng dén sic khoe ngusi lao dong
do thudng xuyén tiép xuc v6i khi han. Vivay, dékhac
phuc nhiing nhugc diém trén, ty dong hoa qua trinh
han 1a mot gidi phap thay thé hitu hiéu. Nghién ctiu sé
ap dung cac cong nghé tién tién trong nganh nhu st
dung robot cong nghiép va thuit todn xt ly hinh anh
dé€ tu dong nhéin ra dudng han va ra lénh cho robot
thuc thi tdc vy han. D€ xdc dinh bién dang mdi han,
thong tin thu thap tit camera sé dugc xti ly dé tdch méi
han va truyén toa d¢ ctia toan b mdi han cho robot.
Trén thé gi6i, hién nay da c6 mot s6 nghién ctu vé
viéc nhan biét bién dang ciia vat thé. Céng ty ABB!
va Fridenfalk? st dung cim bién d€ theo déi dudng
han. D¢ 16n cta dong dién han dugc so sanh véi
mau chuin. Mién la dong han mau tiéu chuén phu
hgp véi dong han hién tai, robot sé phat hién dong
han theo dung huéng. Tuy nhién, hé thong nay kém

linh hoat hon so véi hé thong thi gidc. Phuong phap
thi hai la két hgp xt ly hinh anh va kinh nghiém ctia
cong nhan béng cich st dung mot mdy anh RGB-D
d€ nhan dang tu thé ngén tay chi vio dudng han?.
Tuy nhién, phuong phdp nay ciing cdn nhiéu kinh
nghiém ctia ngudi thg cling nhu d¢ chinh xdc cao khi
dat phoi. Nhiing vin dé nay dan dén phuong phap co6
chit lugng han khong dong déu. Liu va cong su? st
dung xt 1y anh tach canh d€ tim dudng bao cta déi
tugng va sau do sti dung mo hinh tham chiéu dé nhan
ra chinh xdc dudng bao ctia d6i tugng. Phuong phap
nay sé gap nhiéu khé khén khi phai thay d6i nhiéu ciu
hinh déi tugng do phai st dung mét mo hinh tham
chiéu va thuc hién hoan toan trén mady tinh, khong
c6 su két hgp véi cic thiét bi ngoai vi khac. Hién
nay mot trong nhiing phuong phép rit phé bién dugc
stt dung dé€ tai tao hinh anh 3D ctia cic d6i tugng
dugc st dung boi Larsson®, Hu et al® va Xu et al’,
cdc tc gia phat trién nghién ctu vé nhén dang bién
dang d6i tugng bing phuong phdp dnh sdng c6 ciu
truc. Phuong phédp sti dung mdy chiéu va tia laser
chiéu vao vat thé can xdc dinh va camera dé€ doc toa
do. Sau d6 st dung mot s6 phuong phap ndi suy dé
c6 dudc bién dang cudi cling ctia d6i tugng. Phuong
phap nay cho két qua tot véi do phan giai cao, nhung
c6 nhugc diém la t6n thoi gian do méi 1an phat hién

Trich dan bai bao nay: Hanh L D, Cong V D. Ung dung xit ly anh dé tu dong tim duong han cho tay
may cong nghiép. Sci. Tech. Dev. J. - Eng. Tech.; 5(2):1417-1425.
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doi tugng phai quét lai cd qua trinh, nhan dang lai
nhiéu l4n, chi phi ddu tu cao, khong phu hop. doi
v6i diéu kién san xudt cong nghiép quy mo lén cua
Viét Nam. Fang et al. 8 phét trién mot thuat todn si
dung camera c6 dinh va sti dung b cong cu AR lam
vi tri tham chiéu d€ nhin dang va tinh todn céc bién
dang hinh tron. Phuong phdp nay cing c6 nhugc
diém la khong linh hoat trong viéc theo d6i nhiéu bién
dang khéc nhau, chi thtt cho m¢t bién dang tron nhat
dinh va hoan toan phu thudc vao tinh todn mét lan
clia hé théng camera. Pachidis va cong su® da phét
trién phuong phdp stereo camera, camera dugc gin
vao khau cudi cua robot, sau d6 st dung xu ly hinh
dnh d€ nhén dang hinh dang ctia vét thé d€ ra lénh
cho robot han. Phuong phép nay cé nhugc diém la
sau m6ilan han, néu dua san ph4m mdi vao, déi tuong
can dugc hiéu chinh lai so v6i camera. Viéc nay ton
nhiéu thoi gian va doi hoi tay nghé cao clia nguai thg.
Gan day, phuong phap hoc méy sau ciing da dugc ap
dung Du'?, Yan!!, Rodriguez'? &p dung mang no-
ron tich chip d€ huén luyén tap di liéu xdc dinh hé
s6 ngudng cho hé théng, d€ c6 thé dé dang xdc dinh
duong han. Yang va cong su 13 thu thap dit liéu tht
nghiém tU internet va trich xuét cic dic trung han
bang cach stt dung Generative Adversarial Network
dé€ c6 mau truyén cho robot. Nhiing dit liéu d6 sé
dugc dua vao mang d€ hudn luyén d€ phét hién dudng
han. Tuy nhién, dii liéu cdn dugc huin luyén lai hodc
thu thép lai néu st dung cac déi tugng khac hodc thuc
hién trong moi trudng khac ciing nhu di liéu huin
luyén 1a rdt 16n dan dén viéc Gng dung trong thuc té
ton nhiéu thai gian.

- Ngoai ra con ¢6 mét s6 san phdm thuong mai cé
san nhu: Yaskawa arc welding robot system with MO-
TOSense seam tracking !4, Abicor Binzel optical seam
tracking 15 Mic du céc hé thdng nay c6 thé thuc hién
tot cac tdc vy han. Tuy nhién nhiing hé thong nay van
con rat dit va rat phic tap. Mo-dun camera dugc ban
cung véi robot nén mo-dun thij gidc rat dt va khong
phd bién trén thi trudng dan dén khoé thyc hién cac
ung dung tuong tu.

Duya trén nhiing nhugc diém ctia cac phuong phap
da dé cap. Nghién ctiu nay khac véi cac nghién ctiu
trudc day. Dau tién, Camera 3D va hé thong laser
két hgp véi xtt Iy hinh anh sé duge st dung dé tim
vi tri ctia dudng di ti diém dau, diém gitia, diém phu
va diém cubi phéi hgp cta dudng han nhu thé hién
trong Hinh 1. Sau d6, bdng cach st dung thuit todn
ndi suy, quy dao la dugc tinh todn va truyén t6i bo
khéi dong chinh 6DOF. Phuong phép nay c6 thé 4p
dung trén nhiéu mat cit han khéc nhau, tranh hiéu
chinh lai mdy anh nhiéu l4n va c6 d6 chinh xéc cao,
thai gian thuc hién nhanh chong.
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PHUONG PHAP NGHIEN CUU

Trich xuét toa d6 2D cta diém han

Kho khén ctia qud trinh xt ly hinh anh hé théng truc
quan 1a yéu ciu vé d6 chinh xac, vi viéc nhén biét méi
han rét dé bi nhiéu boi diéu kién anh sdng va cac vét
thé c6 quy dao tuong ty. Vivéy cin phdi c6 mot thuét
toan t8i wu d€ dam béo d¢ chinh xac va t6c d6 xti ly
nhanh chéng. Phuong phap Laser Triangulation tim
cac diém quan tdm 3D trong khong gian ctia d6i tugng
béng cach tim giao diém cta déi tugng duge quét va
mit phing laser. D&i vdiranh chit V. Diém han 1a giao
diém gitta dai laser mau do va diém danh d4u mau
xanh lam nhu trong Hinh 2.

Dé€ tim dai laser mau do, thuat todn ngudng dugc ap
dung. Gid tri ngudng dugc 1dy tit thuc nghiém. Diém
can han va hai diém quay sé ndm trén giao diém cua
phoi va vach laser nay. D€ tim diém han va hai diém
ngoat, gidi thuat Harris dugc 4p dung. Két qua cua
budc nay dugc minh hoa trong Hinh 2.

Trich xuat toa d6 3D cua diém han
Trong phuong phép laser-triangular, vi tri tuong doi
ctia moédun laser va camera la khong thay déi, vi vay
mit phing laser c6 thé dugc mé td bing phuong trinh
mit phing déi v6i khung toa do méy anh

ax+by+cz+d=0 (1)

trong d6 (a, b, ¢) lan lugt 1a cac tham s6 clia mit phing
laser. D& tim cdc tham s6 nay, bang céch st dung may
anh 3D, toa d0 ba diém chénh léch dugc 14y sau dé
chiing dugc st dung dé gidi phuong trinh mit phing.
Theo cong thiic ctia pinhole camera, ching ta c6 cong
thiic 2 nhu sau:

su fr 0 x| |xe
svi=10 fy ¢ |ye
s 0 0 1 Z¢
U—cy (2)
l Xe — f X
z |y v=ocy
Iy

Do siu clla mot diém trén mit phing laser dén
mit phing dnh cé thé dugc tinh bing cach thay thé
phuong trinh 2 vao phuong trinh 1

_ _dfxfy
afy (u—cx) +bfy (V - Cy) +cfefy

Zc 3
Xét mot diém ndm trén mit phing laser va dugc chup,
khodng cach ctia diém d6 dén mit phing dnh dugc
tinh bang phuong trinh 3. Sau dé, toa do 3D hoan
chinh ctia diém nay c6 thé dugc tinh todn bang cach
sti dung phuong trinh 2.
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Hinh 1: Hé théng camera va laser

Hinh 2: Vi tri diém han

Dé truyén toa do dudng han dén tay may, toa do cua
dudng han phai ndm trong toa do ctia robot, vi vy sau
khi nhan dugc toa d¢ ctia di€ém han trong toa do may
anh, bing cdch hiéu chinh vi tr{ ctia robot va mdy anh,
toa do ctia diém trén robot thiét lap. Quy trinh hiéu
chudn dugc thao luan trong'®. Phucong phap dugc
tom tat nhu sau: chon it nhit bon 4 diém trong mit
phang anh (x;, yi, z;) va doc vi tri ctia diém do6 trong
hé toa d§ camera 3D, sau d6 di chuyén dau cong viéc
dén tiing diém nay va ghi lai toa do ctia ching trong
hé toa do robot (X;, Y;, Z;). Ap dung phuong trinh s6

4 @€ tinh todn ma trdn xoay R va ma tran dich chuyén
T
X; Xi
Yi| =R |y
Z; Zi

+T i>4 )

Kiém tra sai s6

Mau dudng c6 chiéu dai 100mm dugc stt dung nhu
trong Hinh 3.

Quy trinh danh gia nhu sau:
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N

Hinh 3: M3u th{r ranh chr V dudng théng

o Budc 1: danh diu cic diém dai dién cho cac vi
tri 14y mau

o Budc 2: Di chuyén camera dén vi tri thuc hién
l4y mau truc quan va l4y mau thi cong bing
Tech-Pendant nhu Hinh 4.

o Budc 3: ghép hai tép di liéu do dugc thanh hai
phuong trinh va tinh todn khoang cach sai s6
trung binh nhu trong Béng 1.

T Bang 1, c6 thé thdy ring, sai s6 gitta cong viéc thu
cong va hé thong truc quan 1a khoang 0,5 mm véi do
léch 0,0104 mm. Céc 16i xay ra do hiéu chuén va xt
ly hinh anh. Sai s6 c6 thé chip nhan dugc vi né nho
hon dudng kinh cta day han

KET QUA VA THAO LUAN

NACHI MZ07 dugc diéu khién bgi bo diéu khién
CFD, mdy tinh cd nhan thong thuong véi Core 17,
3.0Mhz va mét moé hinh gén sung han Binzel v6i goc
mo han 45 d¢ dugc st dung cho thi nghiém. Hé thong
thi gidc 3D la Intel realsense D435 va mét mo-dun
chiéu tia laser duong thing dugc gin & hiéu ting cudi
ctia b diéu khién nhu thé hién trong Hinh 5a. Cac
mau v-grove dugc stt dung cho thi nghiém dugc thé
hién trong Hinh 3. Mau dugc thit hai 14n & hai vi tri
khéc nhau. Pau tién la 1ap t6t va thit hai 14 1ip khong
t6t hodc lap tuy y phia truéc FOV clia mdy anh nhu
trong Hinh 5b va Hinh 5c.

Anh chup nhanh cta qud trinh han dugc thé hién
trong Hinh 6 va Hinh 7. Tl Hinh 6 ¢4 thé théy rang,
ti trai sang phai, tit vi tri ban du, diém bat dau ctia
duong han dugc xdc dinh béing cach so sanh hinh
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dang ctia chiéu tia laser trén mau vat va trén khong
gian lam viéc. Sau d6, tay mdy chuyén sang vi tri thd
hai d€ 14y mau, va quy trinh tiép tuc cho dén khi dat
diém cubi. Sau budc nay tay mdy quay trd lai vi tri
ban d4u va thuc hién nhiém vu do vét han. Sau khi
két thuc thi nghiém dau tién, mau thit dugc thay d6i
vi tri bat ky va bi léch nhu trong Hinh 7. Quy trinh
lap lai tuong tu nhu trong thi nghiém dau tién. Két
qué cdc toa do clia duong thing va phan bé thoi gian
ciing dugc thé hién trong Bang 2, Bang 3 va Bang 4.
Tu Bang 2, 3 va 4 ¢4 thé thiy rang, sai s6 ctia hé thong
va thdi gian thuc hién 12 nhé. T6c¢ d6 han c6 thé dugc
diéu chinh bang cich diéu chinh tdc do ctia bo diéu
khién.

KET LUAN

Nghién ctiu trinh bay mt phuong phap hiéu qua dé
tu dong héa qua trinh han bing cach st dung robot
cdng nghiép va xti ly hinh anh. Qua thyc nghiém cé
thé thdy phuong phdp cé thé thay thé viéc han tha
cdng clia ngudilao ddng, tang nang suit cho qud trinh
han cang nhu cho chit lugng san phdm dong déu.
Céch lam ciing don gian va dé thyc hién cing nhu
dé bdo trl. D€ ting do chinh xdc, hé théng camera c6
thé dé dang thay d6i.

GHI NHAN TAI TRO

- Nghién ctiu nay dugc tai trg boi Murata Science
Foundation 2021, ma s6: 21VHI0, theo hgp dong
giao nhiém vu s6 18/HD-DHBK-KHCN&DA, 2021.

- Chung t6i xin cdm on Truong Pai Hoc Bach Khoa,
DHQG-HCM di hé trg thoi gian, phuong tién va co
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12.4

122

12

z(x) (mm)

Line sampling

© Manual sampling
° Visual sampling

Bang 1: Sai sé trung binh

X (mm)

Hinh 4: Céc diém Idy mau thi cong va truc quan

Sai s6 trung binh

0.5610

Phuong sai

1.0859x 10/-4

Do léch chuin

0.0104

Bang 2: Toa dd clia ga dat tét va Tech-pendant

G4 dat

Diém két thuc (x, y; z)

Piém bat ddu (x, y, z)

Hudng (roll, pith, yaw)

T6t

3.50; -539.35; 10.02

3.60; -444.07; 9.71

-89,67; 0.812; 0.144

Tech-pendant

3.49; -539.12;
10.1

3.58; -444.02; 9.68

-90,01; 0.78; 0.138

Bang 3: Toa dd cia ga dat khong tét va Tech-pendant

G4 dit

Piém két thuc (x, y; z)

Diém bat ddu (x, y, z)

Hudng (roll, pith, yaw)

Khong t6t

0.44; -529.25; 29.80

25.13;-436.79; 23.64

-105.16; -3.86; 3.84

Tech-pendant

0.45; -529.08;
29.3

25.3; -436.6; 24.01

-105.21; 3.88; 3.78
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(b) (©)

Hinh 5: Thiét bi thi nghiém (a), ga dat tét (b), ga dat kém (c)

Bang 4: Thai gian phan bé (s)

G4 dat Trich xuét bién dang Di chuyén robot T6ng cong
T6t 17 3 20
Khong tot 25 3 28
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Hinh 6: Hinh &nh I8y mau clia g4 dat tét

Hinh 7: Hinh anh 18y m&u cta ga dit khong tét bj léch

s6 vat chit cho nghién ctiu nay.

XUNG POT LOI1 ICH

Bai bao khong c6 xung dot loi ich

PONG GOP CUA CAC TACGIA

Lé Diic Hanh: dua ra y tudng, phén tich va viét bai.
V6 Duy Cong: thuc nghiém va thu thap di liéu va
phan tich.

TAILIEU THAM KHAO

1.

ABB, Weldguide IV, The most powerful robotic Thru-
the-Arc joint tracking on the market;Available from:
https://new.abb.com/products/robotics/application-
equipment-and-accessories/arc-welding-equipment/process-
support-tools/weldguide.

. Fridenfalk M, Bolmsjo G. Design and validation of a universal

6D seam-tracking system in robotic welding using arc sensing.

Adv Robot. 2004;18(1):1-21. Available from: https://doi.org/
10.1163/156855304322753272.

. Silvers GA, Fang G. Human machine interface in weld seam

detection using an RGB-D camera. Adv. Mater. Res. 2014;875-
877:1967-1971. Available from: https://doi.org/10.4028/www.
scientific.net/ AMR.875-877.1967.

. Liu Z, Chen H, Feng G, Hu D. Tracking objects using shape

context matching. Neurocomputing. 2012;83:47-55. Avail-
able from: https://doi.org/10.1016/j.neucom.2011.11.012.

. Larsson S, Kjellander JAP. Path planning for laser scanning

with an industrial robot. Robotics and Autonomous System.
2008;56:615-624. Available from: https://doi.org/10.1016/j.
robot.2007.10.006.

. Hu Z, Bocker R, Taylor P, Marshall C. Computer vision for

shoe upper profile measurement via upper and sole confor-
mal matching. Optics and Lasers in Engineering. 2007;45:183-
190. Available from: https://doi.org/10.1016/j.optlaseng.2006.
04.004.

. Xu J, et al. Rapid 3D surface profile measurement of indus-

trial parts using two-level structured light atterns. Optics and
Lasersin Engineering. 2011;49:907-914. Available from: https:

1423


https://new.abb.com/products/robotics/application-equipment-and-accessories/arc-welding-equipment/process-support-tools/weldguide
https://new.abb.com/products/robotics/application-equipment-and-accessories/arc-welding-equipment/process-support-tools/weldguide
https://new.abb.com/products/robotics/application-equipment-and-accessories/arc-welding-equipment/process-support-tools/weldguide
https://doi.org/10.1163/156855304322753272
https://doi.org/10.1163/156855304322753272
https://doi.org/10.4028/www.scientific.net/AMR.875-877.1967
https://doi.org/10.4028/www.scientific.net/AMR.875-877.1967
https://doi.org/10.1016/j.neucom.2011.11.012
https://doi.org/10.1016/j.robot.2007.10.006
https://doi.org/10.1016/j.robot.2007.10.006
https://doi.org/10.1016/j.optlaseng.2006.04.004
https://doi.org/10.1016/j.optlaseng.2006.04.004
https://doi.org/10.1016/j.optlaseng.2011.02.010
https://doi.org/10.1016/j.optlaseng.2011.02.010

Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 5(2):1417-1425

10.

11.

. Pachidis TP, Lygouras JN.

//doi.org/10.1016/j.optlaseng.2011.02.010.

. Fang HC, Ong SK, Nee AYC. Robot Path and End-Effector Ori-

entation Planning Using Augmented Reality. 45th CIRP Con-
ference on Manufacturing Systems. 2012;3(2012):191-196.
Available from: https://doi.org/10.1016/j.procir.2012.07.034.
Vision-Based Path Generation
Method for a Robot-Based Arc Welding System. Journal of In-
telligent and Robotic Systems. 2007;48:307-331. Available
from: https://doi.org/10.1007/s10846-006-9076-y.

Du RQ, et al. Strong noise image processing for vision-based
seam tracking in robotic gas metal arc welding. Int. J. Adv.
Manuf. Technol. 2018;101:2135-2149. Available from: https:
//doi.org/10.1007/s00170-018-3115-2.

YanL, et al. Weld Image Recognition Algorithm Based on Deep
Learning. International Journal of Pattern Recognition and
Artificial Intelligence. 2020;34(08):2052004. Available from:
https://doi.org/10.1142/50218001420520047.

1424

. Laser seam tracking;Available from:

. Rodriguez-Gonzalvez P, Rodriguez-Martin M.  Weld Bead

Detection Based on 3D Geometric Features and Machine
Learning Approaches. in IEEE Access, vol. 7, pp. 14714-
14727, 2019;Available from: https://doi.org/10.1109/ACCESS.
2019.2891367.

. Yang L, Liu Y, Peng J. An Automatic Detection and Identifi-

cation Method of Welded Joints Based on Deep Neural Net-
work. in IEEE Access. 2019;7:164952-164961. Available from:
https://doi.org/10.1109/ACCESS.2019.2953313.

. Yaskawa;Available from: https://www.no.yaskawa.eu.com/use-

cases/applications/application/arc-welding_al0876.
https://www.binzel-
abicor.com/US/eng/products/hard-automation/seam-
tracking/.

. Hanh LD, Tu HB. Computer Vision for Industrial Robot in Planar

Bin Picking Application. Advances in Science, Technology and
Engineering Systems Journal. 2020;5(6):1244-1249. Available
from: https://doi.org/10.25046/aj0506148.


https://doi.org/10.1016/j.optlaseng.2011.02.010
https://doi.org/10.1016/j.procir.2012.07.034
https://doi.org/10.1007/s10846-006-9076-y
https://doi.org/10.1007/s00170-018-3115-2
https://doi.org/10.1007/s00170-018-3115-2
https://doi.org/10.1142/S0218001420520047
https://doi.org/10.1109/ACCESS.2019.2891367
https://doi.org/10.1109/ACCESS.2019.2891367
https://doi.org/10.1109/ACCESS.2019.2953313
https://www.no.yaskawa.eu.com/use-cases/applications/application/arc-welding_a10876
https://www.no.yaskawa.eu.com/use-cases/applications/application/arc-welding_a10876
https://www.binzel-abicor.com/US/eng/products/hard-automation/seam-tracking/
https://www.binzel-abicor.com/US/eng/products/hard-automation/seam-tracking/
https://www.binzel-abicor.com/US/eng/products/hard-automation/seam-tracking/
https://doi.org/10.25046/aj0506148

Science & Technology Development Journal - Engineering and Technology, 5(2):1417-1425
a Open Access Full Text Article Research article

Applying image processing for autonomous finding welding line
for industrial robot

Le Duc Hanh'?”*, Vo Duy Cong?3

ABSTRACT
Currently, at the Vietnamese factory, continuous straight-line welding is still done manually or by
; workers. Some factories have manipulators to do this, but workers have to teach the robot to rec-
Use your smartphone to scan this ognize the weld using a Teach-pendant device. Those jobs will take a lot of time for a welding job
QR code and download this article as well as uneven product quality. The purpose of the research is to develop an automatic system

that combines computer vision and an industrial manipulator with 6 degrees of freedom (6DOF)
that can recognize the weld line automatically and command the manipulator to follow the line
profile. First, by using a 3D camera and laser system mounted at the end of the 6DOF manipulator
and combined with the laser triangulation image processing algorithm, the position of the path
from the starting point, sub-point and point weld end are extracted. Then, using an interpolation
algorithm, the trajectory is calculated and transmitted to the manipulator. By using this method,
the quality of the welded product is guaranteed and also the quantity of welding is increased as the
Robot can work from time to time and especially for repetitive tasks. The installation time to weld
the product is significantly reduced with the help of the computer vision system. The efficiency of
the system is proven through experiments.

Key words: Computer vision, line welding, manipulator, laser line, contour tracking
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