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Xir Iy anh bing phan mém labview cho may tw dong kiém tra
va phan loai nhén in trén san pham trong cong doan dong goi

Digital image processing digital using Labview software for autonomous
inspecting and label-sorting machines in packing process

Trin Ngoc Hai', Tao Quang Bang, Tran Xuén Tuy, H6 Péc Vin Nhan

Trieong Dai hoc Bach khoa, Dai hoc Pa Nc%ng
*Email: tnhai@dut.udn.vn
Tel: +84-0511.3842741; Mobile: 0905026649

Tém tit
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Trong nha may hién dai ngay nay, cong ngh¢ xur ly anh va tmg dung cong
ngh¢ nay da thay the dan cho sy kiém tra bang mit con nguoi lao dong
ngay cang phat trién nham loai bo rui ro trong qué trinh san xuét va nang
cao ning suét ciing nhu hiéu qua cong viée. Tinh uu vi€t cua cong nghé
xir Iy anh cho phép kiém tra ¢ nhiéu linh vyc khic nhau nhu céng nghiép
thyc pham, cong nghi€p dét may, cong nghi€p dién tur.

Bai bao khai thac dé tai img dung phan mém labview dé klem tra nhan in
qua camera dong thoi phén loai ra nhan in b sai hong bao gdm 16i khong
in, mo nét, mat nét. Lap trinh xur 1y camera quét nhan dién vira ky tuy va
vira barcode trén nhan in.

Thiét ké va ché tao mo hinh may tyr dong kiém tra va phan loai tem nhan.
Co céu chip hanh gip hit bang robot don truc duoc diéu khién va giam
sat HMI qua PLC Delta DVP-SV.

Abstract
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Nowadays, in industrial factories, image processing technology and its
application are gradually replacing manual inspecting, and also being
constantly developed to reduce potential risks in manufacturing process,
as well as to improve productivity and performance. With its advantages,
image processing can be applicable in many different fields such as food
industry, textile industry, and electronic industry.

The article describes an application using Labview software to inspect
label by digital camera, as well as to sort faulty labels including no
printing, faint printing and broken labels. The program of the application
can recognize the both characters and barcode on label.

We designed and built an automatic system for inspecting and sorting
label using Labview software. Clamping mechanism using single cylinder
robot is controlled by PLC Delta DVP-SV and monitored by HMI screen.
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1. TONG QUAN

Hién nay chi phi nhin cong ngay cang ting cao, tir nim 2010 dén nim 2018 mirc lwong téi
thiéu ting hon 200% d6i v6i cac doanh nghiép. Thém vao d6 ngay cang nhiéu cong ty méi xuét
hién tr cac qudc gia trong khu vuce va trén thoi gioi canh tranh vé ca cong ngh¢ va gia thanh. Do
viy yéu cau khong ngirng cai tién thiét bi may moc ta1 cac phan xudng san xuit nhim ning cao
hiéu qua san xuét va giam chi phi lao dong dang la van dé hét sirc duge quan tam.

Mat khac, yéu cau cia khach hang ngay cang khic khe, cac tiéu chuin trong do luong va
kiém tra truy vét san phim duoc yéu cau cao vé do chinh xac trude khi giao san pham dén khach
hang. Trong nha may Foster Electric Da Néng hién nay, chi yéu van sir dung lao dong thi cong
dé kiém tra cong doan dan nhan mi vach trong cong doan dong g61. Cong doan nay doi hoi su
tap trung cao ctia cong nhan dé kiém tra sai st trong viéc in 4n nhdn, ma trong d6 cac 16i hay
gdp nhu: nhan in mo, khong rd nét, nhan khong in, sai code san pham (hinh 1). Do vay dan den
cac san phdm dong goi khong dat yéu cau duoc giri dén khach hang, van dé nay anh hudng rat
nghiém trong dén cong tac quan 1y chit lrong ctia nha may ciing nhu uy tin ctia cong ty chua ké
cac khoan dén bu kha 16n do cac sai sot trén gy ra.

Pung trude thuc té d6, nhiéu giai phap duoc dua ra, trong d6 viéc su dung robot scara
duoc trang bi hé thong vision ding dé phan loai va kiém tra san phim kha kha thi nhu 1a robot
scara ADTECH, TOSHIBA THL400, YAMAHA YK400XG, EPSON LS3-401 [7, 8] nhiing
Robot nay thudng ¢ chi phi dau tu rt cao khoang tir 15.000 - 45.000 USD, do véy viéc ap dung
va nhan rdng tai nha may kho trién khai.

Viéc lam chu cong nghé ma khong phy thugce vao cong nghé cua cac hang san xudt 16n trén
thé gi6i, mat khac nham giam chi phi dau tu 1a mot yéu cau cép thiét d6i véi khoa hoc cong ngh¢
& Viét Nam. Thyc té quy trinh dong goi tai nha may Foster Electric 1a quy trinh hoan toan bang
thii cong, viéc kiém tra tem nhin in hoan toan bang mat thuong (bang 1).

Bang 1. Quy trinh dong goi hién nay
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V6i quy trinh nay ¢6 uu diém 1a don gian, d& thyc hién va chuyén giao céng nghé don gian.
Tuy nhién, nhugc diém cta quy trinh 1a bo lot qua 13i in tem bi sai, tem bi hong in mod, mat nét,
hiéu suat cong doan chua cao va khong thong ké nhitng 161 in tem bi sai so véi tem in tiéu chuan.

2. NOI DUNG

2.1. Cai tién biang may tw dong kiém tra nhin in trén hdp sian pham va phan loai vao khay
chira
Mo hinh nguyén ly quy trinh dong goi cai tién dugc thé hién trén hinh 2 va cai tién quy

trinh dong goi bang may tu dong kiém tra nhan in trén hop san phim va phan loai vao khay chira
duoc thé hién trén bang 2.

Hinh 2. M6 hinh déng géi cai tién

Bang 2. Quy trinh dong goi cai tién

Budce 1|Intem dén 1én hép san pham  |MAy in tem CL-S631 Thu cong
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Bang 3. So sanh két qua trudc va sau khi cai tién
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2.2. Lwa chon trang bi cong nghé

May tuy dong nay phai bao gdm cac module van hanh dugce bé tri nhu sau: Bang tai chuyén
san pham sau khi in dan tem, may phan tich anh, robot c6 co cAu gip hut [4], bang tai chuyén san
pham hoan thién va hé thong diéu khién.

E HMI va PLC m :
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Hinh 4. Anh chyup may ché tao

2.3. H¢ théng xir Iy dnh biang phin mém Labview
2.3.1. Xdy dwng chwong trinh xi¢ Iy} anh va cdu hinh cho Camera

Tu Labview [1, 5] voi thanh cong cu hd tro xay dung giao dién twong tng dé thyc hién cho
viéc kiém tra nhan in bao gom: Vung camera xur Iy quét nhan in ky ty va barcode, vung chuyén
dl?: liéu vao/ra voi bﬁ) kha 1ap trinh PLC, V}‘lng hién thiq trang théNi Pass va NG, vung hién thi két
noi RS232, viing hién thi thong tin phan mém, vung hién thi chuodi ky ty nhan dién, ving hién thi
chudi ky tu so sdnh. Cac giao dién dugc the hién trén hinh 5.
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Vi Labview thu thap hinh anh qua camera giao tiép qua cong USB, camera duoc tich hop
san trong may va camera IP. Tu khoi Vision Acquisition ta cau hinh cho camera dung dé quét
v&i nhieu lya chon quét don, quét chyp lién tuc.
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Hinh 5. Xay dung giao dién hién thi trong Labview

2.3.2. Ciu hinh nhan dién ky tw barcode va chudi ky tw OCR/ORV

T Vision Assisstant vao NI Vission assisstant dé thuc hién nhan dién barcode tir khung
Processing Function: Identification, vung quét 1a 1D barcode, ving barcode reader setting chon
vung quét va ki€u barcode. Thé hi¢n trén hinh 6.

Main  Read 1D Barcode

B; de T Code 39
arcode Type ode =
Valdate [7] G I:
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Hinh 6. Cdu hinh nhén dién ky tu barcode

T Vision Assisstant vao NI Vission assisstant dé thuc hién nhan dién chudi ky tu tuo
khung Processing Function: Identification; Vung quét OCR/ORV: Reads characters in region of
image, tiép d6 NI OCR Training Interface dé day cach nhan dién ky tu va cudi cung nhap
Correct String dé phﬁn mém tu hoc va hiéu cac ky tu. Thé hién trén hinh 7.
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Hinh 7. C4u hinh nhan dién ky chudi ky ty OCR/ORV

2.4. Céu triic chwong trinh PLC va HMI giao di¢n giam sat

Dua vao yéu cau cua hé théng diéu khién cac co cdu chip hanh thyc hién cic budc trong
quy trinh phan loai bang gap va tha san pham. Chang t6i thi€t 1ap chu trinh thuat todn va két noi
v&i bd kha 1ap trinh PLC [6] dugc thé hién trén hinh 8.
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Hinh 8. So db thuat toan va bang két n6i PLC
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Qua phan mém DOPSoft ctia hing delta [3, 9] cho dong gidm sat tir cac hoat dong cia
PLC. Giao dién véi trang thai ban dau dugc thé hi¢n trén hinh 9a, hién thi va di€u khién toc do
cua dong co cac truc trén hinh 9b, hién thi va di€u khién toa dJ ctia cac truc trén hinh 10a.
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Hinh 9. Giao dién hién thi trang thai ban dau va diéu khién toc d6 dong co
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Hinh 10. Giao dién hién thi toa d6 va két qua giao dién xtr Iy anh Labview

3. KET QUA VA THAO LUAN

Qua qua trinh thir nghiém va két qua giao dién xir Iy anh Labview trén hinh 10b, ching toi
thiy rang:

Giao dién chuong trinh than thién dé st dung, diéu khién canh tay robot theo tbc do va vi
tri linh hoat dwa trén man hinh Goot HMI. Cho phép ngudi ding hoan toan chii dong thiét 1ap toa
d6 gip hit, di chuyén va véan tdc tuong ing;

Chu ky may dap tng dau ra san phim véi téc do kiém tra 500ms/con hang. Pap tng
pitchtime cong doan kiém tra san pham;

Két ciu may don gian, hoat dong voi do tin cdy cao va hoat dong ddong bo trong day
chuyén;

Chuwong trinh hoat dong 6n dinh, két qua phan loai dém san phim dat hoic khong dat va
luwu lai két qua trén man hinh hién thi mot cach truc quan;

Két qua xir Iy anh véi ty 1¢ sai 1éch nhod va c6 do chinh xac cao gan 99%.

4. KET LUAN

Bai bao da trinh bay mot s6 két qua nghién cuu, ché tao may ty dong kiém tra va phan loai
nhan in trén san pham, cu the:
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Xay dyng dugc chuong trinh xir ly anh dung dé ‘phan loai nhan in mg dung vao md hinh
may tu dong kiém tra phéan loai nhén in bang co cdu gap hat didu khién bang PLC va HMI giam
sat. Vira xir Iy kiém tra ky tu vira kiém tra phan barcode in trén nhin. Dam bao tinh phan loai cao
cta nhirng nhén in sai hong;

Mot s6 diém han ché chuong trinh xur 1y dnh con dung lai ¢ phén tich ving chudi ky tu va
vung barcode chuong trinh van chua linh hoat cho phép nguoi sir dung mé rong hoat thu hep
pham vi viing xir Iy anh mot cach linh hoat dé dap g cho nhiéu loai label va hop in khac nhau;

Viéc ting dung cong ngh¢ xu ly anh twong ty nhu m6 hinh xtr ly anh trén, c6 the mo rong
trong viéc loai bo viée kiém tra bang thu cong, loai bo sai sot trong qua trinh san xuét. C6 thé
Umg dung trong cac lanh vuc tuong tu nhu kiém tra kich thudce trén bao bi san phim trong nha
may dong chai, kiém tra d6 dong tdm do twong dong so véi mau quy chuan trong linh vyc co khi
ché tao nhu 6 bi, gia cong co khi.

LOI CAM ON

Nhoém tac gia chan thanh cam on Quy lanh dao va nhan vién thu¢c nha may Foster Electric
ba Nang, Vién cong ngh¢ co khi va tu dong hoa, khoa Co khi, truong Pai hoc Bach khoa, Dai
hoc Ba Nang da tao moi dicu kién va trg giap trong thoi gian thuc hién nghién ctru nay.

DANH MUC DANH PHAP/KY HIEU

PLC : Programmable logic controller
HMI : Human Machine Interface

OCR  : Optical Character Recognition
ORV  : Optical Character Verification
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