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Nhan dang mau sic bang cdng cu xu ly anh cua Labview

Ding Vin Chi”, Phan Thi Mai Phuong?
Truong Dai hoc Mo - Dja chat

TOM TAT

Trong cac nganh Ky thuat diéu khién va ty dong hoa, Robot va Al, Co dién ti ...cong nghé xu ly anh
d4 dan thay thé cho su kiém tra bang mat ciia ngudi lao dong. Céc (g dung lién quan dén thu thap va xi
ly hinh anh theo thoi gian thyc duoc sir dung rong rai o nhiéu linh vyc khac nhau nhu cong nghiép thyuc
pham, céng nghiép dét may, cong nghiép dién tir, robdt cong nghiép. Dac biét trong bdi canh hién nay cong
cu xir ly anh trén cac UAV cho céc hoat dong chién tranh dang rat phat trién.

Céc ung dung nay gidp cho cac hé thong quan st va nhan biét rd vé moi truong lam viéc, qua dé sé co
su tuong tac hiéu qua hon. Ngoai ra cac tng dung nay con la cac diéu kién can thiét cho sy phét trién cac
ng dung da nganh khac. Viéc lap trinh cho cac ung dung nay kha 1a phic tap khi s dung cac phan mém
nhu Matlab, OpenCV, Mathcad, DirectShow... Tuy nhién ding cong cu IMAQ vision toolbox trong phan
mém LabVIEW tao ra cac VI (Virtual Instrument) s& gidip cho viéc tao cac tng dung nay mét cach d& dang.
Trong pham vi bai bo, céc tac gia (ng dung thuat toan nhan dién mau sic hinh anh thu dugc théng qua
camera giam sat bang dién thoai di dong. Sau dé lap trinh xir ly camera quét nhan dién 3 mau séc trén cac
dbi twong mau cho 3 loai mau phd bién 1a mau do, vang, xanh. Thic nghiém nhan dang mau dwoc hién thi
trén giao dién Labview 3 dén led dai dién cho 3 mau khac nhau cho két qua chinh xéc.

Tur khoa: labview, xir ly anh, camera

1. D3t vin dé

Viéc tng dung céc thanh tyu cua ky thuat didu khién va ty dong héa, ki thuat robot, ki thuat co — dién
tu, cong nghé thong tin... (Lovika V. Bhagwatkar & nnk, 2017) trong cac day chuyén san xuit cong nghiép,
nong nghiép...s& gop phan nang cao ndng suit lao dong, chét luong san pham va hiéu qua hoat dong san
xuét kinh doanh cua doanh nghiép. Vién dé thuong gap phai trong mot day chuyén san xuat | cac san pham
dau ra khong phai lGc nao tat ca cac san pham déu c6 chit lugng giéng hét nhau, ma ludn c6 mot ty Ié san
pham 15i nhat dinh sai khac so v&i mau da duoc thiét ké. Viéc phét hién san pham 16i hay san pham khéng
dat chit lugng bang mit thuong 12 rat kho khan, tén nhiéu cong sirc lao dong va mat nhiéu thoi gian (Manasa
H R, Anitha DB, 2016). C4c cong trinh nghién ciru trong va ngoai nudc lién quan dén nhan dang theo mau
sic thuong ap dung cac cong nghé phan loai phic tap, doi hoi ngudi sir dung phai c6 kién thirc chuyén mén
sau (machine learning, Al, 18p trinh PLC,...) va doi hoi dau tu kinh phi kha cao dé xay dung hé thong gay
kho khin cho viéc trién khal ng dung dai tra trong thuc té san xuét (Tran Ngoc Hai & nnk 2018).

Nghién ctru ndy vai mong mu0n xay dung mot hé thong phan loai san phim theo mau sic ty dong sir
dung cong nghé xtr ly anh sb két hop véi lap trinh LabVIEW (Christopher G.Relf, 2005), (Ernest
0.Doebelin, 2003) ng dung trong cac day chuyén san xuat cdng nghiép hoac néng nghiép. Hinh anh san
pham dugc camera dién thoai tich hop trong hé thong thu/giri vé chuong trinh LabVIEW, sau d6 hé théng
thuc hign phan tich va xu 1y anh véi cac dic trung mau sac cia anh dé dua ra 1énh diéu khién (nhu gat san
pham theo loai quy dinh da dugc lap trinh véi cac yéu cau san xuat). Nghién ctru thuc nghiém trong bai
bao nay dugc nhom téc gia thyuc hién trén 3 mau dbi tuong véi 3 mau sic khac nhau cho két qua nhan dang
rat chinh xac théng qua hién thi Led cua giao dién Labview (Pang Vian Chi & nnk, 2021).

2. Xay dung h¢ théng xir Iy anh bing labview
2.1. Két noi camera vdi may tinh (PC)

Trong thuc té, hinh anh cua d6i tuong can nhan dang dwoc quét boi camera chuyén dung thich hop trong
moi trudng lam viéc cdng nghiép. Tuy nhién trong nghién ciru nay dé thuan tién trong céng tac thuc nghiém,
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nhom tac gia dé& xuét s dung camera cua dién thoai thong minh (smartphone) dé két ndi voi may tinh
laptop. Viéc st dung camera dién thoai mang lai mot s6 wu diém sau:

+ Nang cao chit lwong hinh anh va video cho méy tinh.

+ H0 trg quay cc goc rong, cac huéng quay da dang.

+ Gitp laptop doi cii, may tinh dé ban khéng c6 webcam, tro thanh thiét bi c6 webcam va so hitu kha
nang dam thoai hinh anh ro nét.

- Céch két néi camera dién thogi véi may tinh:

Tai va cai tng dung DroidCam trén laptop va trén dién thoai (https://droidcam.vi.softonic.com/),
DroidCam cho phép két ndi may tinh véi camera dién thoai théng qua mang wifi. M& tng dung DroidCam
trén dién thoai va cho dién thoai két ndi cling véi mang wifi ciia may tinh. Sau d6, ma quyén truy cap cho
camera va micro cua tng dung. Lc nay, phan mém gui dén dién thoai dia chi Wifi IP va Port (hinh 1).
Truy cap DroidCam trén may tinh va nhép thong tin Device IP, DroidCam Port. Sau do, chon Video va
Audio, nhan Start 13 két ndi camera dién thoai voi may tmh (h|nh 2) (https://www.ni. com)
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Hinh 1. Dia chi Wifi IP Hinh 2. Nhgp théng tin Device IP
va Port trén dién thogi thbng minh va DroidCam Port trén may tinh

Sau khi nhap thong tin vé IP, két qua thu duoc tir camera dién thoai s& duoc hién thi nhu hinh 3.
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2.2. Két ngi camera Iphone véi Labview

- Khéi xi Iy anh trong Labview (hinh 4):
Khéi ¢6 chirc ning phén tich hinh anh thu dugc tir khéi thu anh dé dua ra cac thong sb dic trung cua
anh. Khéi xtr ly anh st dung b cong cu trong Vision and Motion hd tro cac thuat toan xi ly cua LabView.
Kiém tra tinh nang chup anh cua camera tir khdi Vision Acquisition\Select Acquisition Source (hinh 5)
théng qua viéc lya chon camera.

Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Indicators @
— ® | |

Acquisition Sources for Localhost > »> 8,,!?&9‘9
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Hinh 5. Chon camera ter thanh cong cu Select Acquisition Source
T khoi Vision Acquisition, cau hinh cho camera dung dé quét véi nhiéu lua chon quét don, quét chup
lién tuc (hinh 6).
m NI Vision Acquisition Express
Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Indicators ?

() Single Acquisition with processing
This acquisition is used for acquiring a single image. No loop

structures are required. psg

Acquire Image Type
Acquire Most Recent Image v
J Acquire Most Recent Image
Acquire Every Image

(® Continuous Acquisition with inline processing
This acquisition is used for continuously acquiring images. If you do not
want to miss images, select Acquire Every image and specify the Number of
Images to buffer, Your average image processing time must be less than
your image acquisition time to avoid missing images.

Hinh 6. Lwa chon cau hinh quét chyp lién tuc cho camera
Tiép tuc cau hinh cac tinh ning diéu khién va hién thi cho cong cu Vision Acquisition (hinh 7).
m NI Vision Acquisition Express
Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Indicators _‘23

Controls Indicators
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Hinh 7. Cdu hinh tinh nang diéu khién va hién thj cho cdng cu Vision Acquisition
Két qua chay thir kiém tra viéc két ndi camera iphone véi giao dién labview (hinh 8).
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Hinh 8. Két qua chay thi két néi camera iphone véi giao dién labview
2.3. Thiét ké giao dign, Igp trinh xi# Iy énh va chiwrong trinh diéu khién trén labview
2.3.1. Thiet ké giao dién ngwei dung
Thiét ké giao dién thuc hién trén Front Panel trong phian mém LabVIEW, két qua nhu hinh 9.
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Hinh 9. Giao dién ngwoi dung va ldp trinh diéu khién
Thiét ké giao dién nguwoi ding bao gom céc chire ning sau:

+ Hién thi mau sac cuia san pham khi di qua camera. Mau nao thi Led bat dung mau nhu anh thu duoc.

+ Chon camera véi chirc ning co thé thay ddi cac camera ddi véi hé thdng yéu cau do phan giai cao.
2.3.2. Ldp trinh x@ ly dnh va chwong trinh diéu khién

Lép trinh chwong trinh diéu khién dugc xay dung trén cira s6 Block Diagram trong phan mém lap trinh
LabVIEW. Chuong trinh diéu khién tir thanh céng cu Vision and Motion gom cac khdi nhu: khéi thu thap
anh tir camera (Vision Acquisition), khdi phan tich dic trung mau sac cia anh (Vision Assistant), khdi so
sanh, khdi hién thi va khdi Index Array tiép nhan dit liéu tir Match Score.

Nhdn dién va phdn tich dac tinh mau sdc cia anh trong khdi Vision Assistant:

Thuec hién kich dup chudt vao biéu tugng khéi Vision Assistant, xuét hién cira sé NI Vision Assistant —
Code Generation Target, chon thanh cdng cu Procesing Functions\Color; dudi thanh cng cu nay c6 12
Functions (hinh 10) hd trg céc cong viéc lién quan dén nhan dang, phan tich va xir ly hinh anh tay theo céc
yéu cau ky thuat. Véi bai toan c6 yéu cau nhan dang mau séc, thuc hién chon Color Segmentation. Trong
ctra s6 Color Matching Setup (hinh 11) chon viing can nhan dang mau va doc két qua Score do d6 sang cua
mau, cai cau hinh Setting Match Score, quan sat pho mau trén Color Spectrum Sensitivity.

Két qua chay thuc nghiém chuong trinh xir Iy hinh anh va diéu khién Led trén LabVIEW duoc minh
hoa trén cac hinh 12,13,14.

Color Plane Extraction: Extracts the three

:f:.‘ color planes (RGB, HSV, or HSL) from an SA0x4%0 1X 201,207,221 (349,44) S ’
image. Script: Untitled Script 2
‘ Color Threshold: Applies a threshold to the
il three planes of a color image and places the *EmEH © »» >

result into an 8-bit image.
-] Color Classification: Classifies colors in 2

s 15~ 1 P R
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‘ ﬂ Color Segmentation: Segments a color Original Image Color Matching 1 Color Matching 2 Color Matching 3
image.

‘ Color Matching: Learns the color content of
ul a region of an image and compares it to the
! color content of another recion.

Hinh 10. Cdu hinh c4c Color Matching trong Procesing Functions\Color
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3. Két qua va thao luan

Qua qua trinh thir nghiém va két qua giao dién xu ly anh Labview cho thay ring:

Cai dat cac Functions trong cac khéi ciia phan mém labview 1a kha don don gian, chuong trinh va giao
dién nhan dang hinh anh mau rét 6n dinh véi dé tin cay cao.

Két qua xir Iy anh ¢ d6 chinh xac cao, gan nhu khong c6 sai léch.

Trong thuc té tiy thudc vao cac d6i twgng mau can nhan dang, ma nguoi ding co thé setting cac tham
s nhu Match Score va Color Spectrum Sensitivity sao cho phii hop theo yéu cau vé chat lugng hinh anh.
4. Két luan

Bai bao d trinh bay mot s6 két qua nghién ciru nhu sau:

Dé xuat dugc giai phap don gian, d& thuc hién bang cach khai thac cac tool xir Iy anh trong Labview
(Vision and Motion) nhu Vision Acquisition va Vision Assistant ...dap tng yéu cau bai toan dit ra.

Xay dyng dugc chwong trinh xtr ly anh, trong thyc té c6 thé dung dé ung dung vao trong cac quy trinh
tu dong héa, cac may tu dong kiém tra phan loai san pham theo mau sic, dam bao tinh phan loai cao cho
cac bai toan nhan dang xir Iy anh dya trén mau sic.

Viéc ung dung c6ng nghé xu ly anh caa Labview, c6 thé ma rong trong viéc loai bo viéc kiém tra bang
thu cong, loai bo sai sot trong qua trinh san xuat. C6 thé nhan rong ung dung trong cac linh vyc tuong ty
nhu kiém tra kich thudc trén bao bi san pham trong nha may dong chai, kiém tra d6 ddng tam, do tuong
ddng so v6i mau quy chuén trong linh vye co khi ché tao nhur 6 bi, gia cong co khi...va trong nhiéu cac bai
toan nhan dang khéc.
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ABSTRACT

Color identification using the image processing tool

of Labview software
Dang Van Chi**, Phan Thi Mai Phuong?
Hanoi University of Mining and Geology

In the field of Control and Automation Engineering, Robotics and Al, Mechatronics... image processing
technology has replaced visual inspection. Applications related to real-time image processing are widely
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used in many different fields such as food industry, textile industry, electronics industry, industrial robots.
In particular, image processing tools on UAVs for war activities are currently very developed. These
applications help systems to observe and recognize the working environment, thereby interacting more
effectively. In addition, these applications are also conditions for the development of other multidisciplinary
applications. Programming for these applications is quite complicated when using software such as: Matlab,
OpenCV, Mathcad, DirectShow... However, using the IMAQ vision toolbox in LabVIEW software to
create VIs (Virtual Instruments) will help create these applications easily. In this article, the authors apply
the algorithm to recognize the color of images captured through a mobile phone surveillance camera. Then
program the processing to recognize 3 colors on sample objects for 3 common colors: red, yellow, blue.
The color recognition experiment is displayed on the Labview interface with 3 LEDs representing 3
different colors for accurate results.

Keywords: labview, image processing, camera.



