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This paper presents the process of designing a product classification
system according to the color characteristics of the product using high
precision image processing technology. The system can recognize up
to 58 different colors with many advantages over the classification
systems using the number of color sensors that are limited in practice.
Product classification system uses LabView-based image processing
tools to classify products into different categories and integrates
additional monitoring and remote control functions to bring high
economic efficiency to the system. In the scope of the article, the
authors applied an algorithm to detect the image colors obtained from
the camera and then processed on 3 popular colors: red, yellow, and
blue. Experimental results were conducted in four specific cases. The
data shows that the system operates stably, with high accuracy: with
the red product 100% accuracy; yellow products with 98% accuracy
and blue products with 96% accuracy.
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Bai béo trinh bay qua trinh thiét ké hé thong phan loai san pham theo
ddc trung mau sac cua san pham sir dung cong nghé xu ly anh c6 do
chinh xé&c cao. Hé théng c6 thé nhan dién dwoc ti da 58 mau sic
khac nhau voi nhiéu wu diém hon so véi cac hé thong phan loai sir
dung cam bién sé luwong mau sic con nhiéu han ché trén thuc té. Hé
théng phan loai san pham sir dung cong cu xu ly anh trén nén
LabView dé phan loai cac san pham ra tung loai khac nhau va tich
hop thém chiic nang giam sat va diéu khién tir xa mang lai hiéu qua
kinh té cao cho hé théng. Trong pham vi bai bao, nhdm tac gia ung
dung thuat toan nhan dién mau sic anh thu duoc tir camera, sau dé
thuc hién xu Iy trén 3 loai mau phé bién 1a mau do, vang, xanh. Két
qua thuc nghiém dwoc tién hanh trong bén truong hop cu thé. Sé lisu
cho thdy, hé théng hoat dong on dinh, do chinh x&c cao: véi san
phdm mau dé d6 chinh xac 100%; san phdm mau vang cé do chinh
X&c 98% va san pham mau xanh c6 d6 chinh xac 96%.
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1. Giéi thiéu

Viéc ung dung céc thanh tuu khoa hoc k¥ thuat trong san xuét hién nay da rat phé bién trén
thé gioi tir 1au. Dic biét 12 tng dung cac thanh tyu caa cong nghé théng tin, truyén théng va tu
dong hoa trong cac day chuyén san xuat cong nghiép, ndng nghiép duoc coi 1a kim chi nam nham
thiic day nén kinh té. Van dé thuong gap phai trong mot day chuyén san xuét cac san pham dau ra
(trong bai bao nay Ia san pham gach nung) d6 1a khong phai ldc nao 100% cac san pham déu co
chat lugng giong hét nhau ma ludn c6 mot ty 1¢ san pham I5i nhét dinh (c6 sai khac so véi mau
da dugc thlet ké). Viéc phat hi¢n san pham 15i hay san pham khéng dat chat lugng bang mat
thuong la rat khé khan, t6n nhiéu thoi gian va mét nhiéu cdng strc lao dong khi hang hoa san xuit
ra nhiéu trong khoang thoi gian ngan. Cac thanh tyu nghién ctu, phat minh hién dai thuong chi
dugc ung dung trong cac hé¢ théng may moc ty dong hoa cua cac tap doan, nha may xi nghiep
I6n, véi sy dau tu kinh phi cao dé mua lai cdng nghé san xuat. Tuy nhién, tai nhitng nha may, xi
nghi¢p nho hay cac hop tac xa ndng thdn ¢ dia phuong trong nudc van con san xuat theo md hinh
thi céng, chi yéu dua vao sirc ngudi lao dong nén ning suat thip va hiéu qua kinh té khdng cao;
hoic tai cac nha may san xuét gach véi khdi luong san pham 16n thuong dau tu cac hé théng may
maoc phan loai san pham dwoc nhap tir nwéc ngoai vé vai gia thanh rat cao, kho ap dung cho céc
co s& san Xuét vira va nho tai cac ving qué. Ngoai ra, cac cong trinh nghién ctu trong va ngoai
nude c6 cing hudng véi bai bao nay thudng ap dung cac cong nghé phan loai mau sic phuc tap,
doi hoi nguai st dung phai c6 kién thie chuyén mén sau (machine learning, lap trinh PLC,...) va
doi hoi dau tu kinh phi kha cao dé xay dung hé thong gay kho khin cho viéc trién khai pho cap
tai cac vung qué nhu & Binh Xuyén — Vinh Phuc — Viét Nam.

Nghién ctru ndy véi mong mubn thiét ké hé thong phan loai san pham ty dong sir dung cong
nghé xir 1y anh s6 két hop vai 1ap trinh LabVIEW [1], [2] tng dung trong céc day chuyen san
xuat cdng nghiép hoic ndng nghiép (cu thé trong pham vi nghién citu nay rng dung phan loai san
pham gach nung). Hinh anh san pham dwoc camera tich hop trong hé théng thu/gui vé chuong
trinh LabVIEW, sau d6 hé thong thuc hi¢n phan tich va xtr Iy anh véi cac dic trung mau sdc cua
anh dé dua ra lénh diéu khién nhu gat san pham theo loai quy dinh da dugc lap trinh véi céc yéu
cau san xuat. Hé thdng cé thé nhan dién duoc téi da 58 chi thi mau khéc nhau cua anh thu duoc.
Trong h¢ thdng c6 tich hop thém chirc nang diéu khién va gidm sat tir xa qua dién thoai thong
minh. Hé thong phén loai c4c san pham duoc gat ra cac khay dung da dugc quy dinh trudc. Bén
canh do, hé thong con dém duoc sd luong cac san pham tuong ng Vvéi tung loai san pham gidp
kiém soat tot s lwong cac san pham dau ra trong cac day chuyen san xuat [3] [5]. Két qua nghién
ctru da duoc thir nghiém thanh cong trén mé hinh thuc té voi két qua chinh xac cao t6i 95%.

2. Thiét ké hé thong phan clrng
2.1. So dé khoi hé théng

Khbithunh | KIVI(A)al XU - Khoi Xirly - Khél‘(:iléu
Hy [ lyanh <= trungtim P khién
(H03) (Ho2) (H02)
Hinh 1. So d6 khéi hé thong Hinh 2. So' d@6 khaéi xir Iy trung tam

So d6 khéi hé théng duoc mo ta nhu hinh 1 bao gdm ¢ 04 khéi chirc ning chinh [3]: Khoi xir
ly trung tam (HO1), Khéi diéu khién (H02), Khi xir ly anh (H03), Khéi thu anh (H04). Thiét ké
chi tiét ting khéi dugc thé hién trong cac phan sau.
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2.2. Khéi xa Iy trung tam (HO1)

So @ mach nguyén Iy khdi xir 1y trung tAm duoc MO ta nhu hinh 2. Khdi xir 1y trung tam la
mot vi dieu khién Wifi SoC ESP8266 vai thiét ké nho gon dé déng sur dung vi tich hop san mach
nap su dung chip CP2102 trén bo mach. Bén trong ESP8266 ¢ san mot 16i vi xur Iy vi the 6 the
Iap trinh truc tiép va ho trg chic nang két noi Wifi phuc vu cho cé&c ng dung khéng day trong
nghién cuu nay.

2.3. Khoi diéu khién (H02)

YCe vee 1c
SERVO 1 SERVO? veer -2
21 vee 2 vee e
D ! lDara DO 1 31 DATA W 5
21 GND GND T | voox
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GND GND
(_}_\T'L)
Hinh 3. So do khoi hién th; Hinh 4. So @6 mach diéu khién bang truyén

So dd mach nguyén ly khéi diéu khién dugc mé ta nhu hinh 3. Sir dung hai dong co Servo dé
diéu khién can gat san pham dwoc phan loai. Khi san phdm mau vang di qua dong co Servo 1 s&
gat san pham vao khay. Chan Data ciia dong co Servo 1 dugc ndi véi chan D8 cua khéi xu ly
trung tam. Khi san pham mau do di qua Servo 2 s& gat san pham vao khay. Chan Data ciia Servo
2 duoc nbi vai chan D9 cua khéi xt ly trung tam. San phdm mau xanh di qua khong bi gat (day
dugc xem la san pham dat yéu cau). Hé théng c6 thém mach 1.298 dé dleu khién tc do va chiéu
quay cta bang truyén san pham. Chan bam xung 1EN ctia L298 duoc nbi voi chan D11 caa khoi
xir ly trung tim. Chan diéu khién chiéu quay 1A1, 1A2 ctua L298 duoc ndi chan D5, D6 caa khoi
xir 1y trung tim. So d6 mach nguyén 1y duoc mé ta nhu Hinh 4.

2.4. Khoi xa ly @énh (HO3)

) Khéi xir ly anh c6 chue néng phén tich hinh anh thu duoc tu khéi thu anh dé dua ra céc thong
s0 dac trung cua anh. Khoi xur ly anh sir dung bo cong cu Vision/Vision and Motion ho tro cac
thuat toan xir ly anh cia LabView, dugc mo ta nhu hinh 5 [4].

<{:] Vision and Motion
3 @ ™y [ Po
% % RN %
NI-IMAQ Vision Utilities Image Machine Vision
Processing
| @ | ol
L% | -] N |
NI-IMAQdx Vmo RIO Vision Express
Hinh 5. Hinh danh khéi xiz ly anh Hinh 6. Khéi thu anh bang Camera

2.5. Khéi thu @nh (H04)

Khéi thu anh c6 chirc nang thu hinh anh tir san pham gui hinh anh vé chuong trinh xir Iy anh
dugc xay dung trén phan mém lap trinh LabVIEW. Khdi thu anh dong vai trd rat quan trong,
quyét dinh chat lugng hé thdng. Anh thu dugc rd nét thi khau xir Iy sé don gian va chinh xac hon
gilp hé thong hoat dong hiéu qua. Trong pham vi nghién ctru nay, st dung Camera USB 2.0 Vi
do phan giai 8.0 Megapixel. Khéi thu anh thé hién nhu Hinh 6.

http://jst.tnu.edu.vn 334 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(11): 332 - 340

2.6. Két qua thiét ké phan cirng
vee
1 VeC C3
el AW - . 5 ]
T T I L e wmr

GXD
acDC

NN ) T B :
EN BP — Y2 T
NGRS = =

vee .

]
R
Uy R
T3 241 N -
“pf 242 oM
o 2
— GND E [—
Li9g

A

o=

<

=

ESP82GE

Hinh 7. So d6 khdi tong thé hé thong Hinh 8. Hinh dnh hé thang phan ciing

'So @6 mach nguyén ly thiét ké toan hé thong phan cimg nhu hinh 7 1a so do két ndi cua hé
thong dua trén cac thiet ke chi tiet ting khoi da trinh bay ¢ cac phan bén trén. T mach nguyén ly
nhom tac gia da thi cong thanh mé hinh hé thong thyc té nhu trong hinh 8.

3. Ung dung cong nghé xir Iy anh s6
3.1. Khéng gian mau dwoc sir dung dé tao ra quang pho

Ph6 mau thé hién sy phan b6 mau sic caa mot hinh anh trong khéng gian hue-saturation-
lightness (HSL) [5]. Néu hinh anh dau vao ¢ dinh dang R (red), G (green) and B (blue)- (viét tat
la RGB), trugc tién hinh anh duoc chuyén ddi sang dinh dang HSL va phd mau duoc tinh tir
khong gian HSL. Sir dung tryc tiép hinh anh HSL nhitng hinh anh c6 dwoc bang thiét bi thu nhan
hinh anh c6 chuyén d6i RGB sang HSL trén bo mach dé khop mau cai thién téc do hoat dong.
Mau sic duoc thé hién trong khong gian mé hinh HSL dé dang cho con ngudi dinh luwong. Thanh
phan d6 chéi hodc cudng do trong khong gian HSL duoc téch biét khoi théng tin mau sic. Tinh
ning nay dan dén sy thé hién mau Séc manh mé& hon doc 1ap véi su thay dbi cuong do anh sang.
Tuy nhién, mat phing sic do hogc sic do va (6 bdo hoa khong thé dugc sir dung dé biéu thi cac
mau den va tring thuong bao gdm cac mau nén trong nhiéu tng dung thi giac may.

3.2. Tgo phé mau

MJi phan tir trong mang phé mau tuong tng véi mot phan mau trong khong gian HSL. Hai
phan tir cudi clng ciia mang lan lugt thé hién cac mau den va trang. Hinh 9 dudi diy minh hoa
cach chia khéng gian mau HSL thanh cac phan. Khong gian mau duoc chia thanh mét sé khu vuc
bang nhau va mdi khu vuc lai duoc chia thanh hai phan: mét phan dai dién cho viing b&o hoa cao
va phan khac dai dién cho c4c viing bdo hoa thap.

4 Firlebase

Internet :
Mobile App
, l‘ﬂPSZ() Things
Hinh 9. Hinh dnh phan chia phé mau Hinh 10. Sor do két néi dir ligu Firebase

MGi phan nay tuong tng v&i mot phan mau trong bang pho mau nhiéu chi tiét hon, chang han
nhu do phan gidi mau cao hon so v6i phd 6 it 6 hon. Trong NI Vision cua LabVIEW c6 the
chon gitra ba muc dé dat do nhay mau thap, trung binh va cao. Bo nhay thap chia khéng gian
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mau sac thanh bay khu vuc, tao ra tong cong 2 x 7 + 2 = 16 phan. Do nhay trung binh chia khong
gian mau sac thanh 14 phan, tao ra tong cong 2 x 14 + 2 = 30 phan. D9 nhay cao chia khong gian
mau sac thanh 28 phan, tao ra tong s6 2 x 28 + 2 = 58 phan.

4. Co s6 dir liéu thoi gian thuc FireBase

Firebase 1a mot dich vu co sé dit liéu thoi gian thuc hoat dong trén nén tang dam may (Cloud)
dugc cung cap bai Google hd tro 1ap trinh phét trién nhanh cac ung dung bang cach don gian héa
cac thao tac véi co so dir lidu. Viéc két ndi dir liéu Firebase giira client va server nhu minh hoa
trong hinh 10.

Firebase luu trit dir liéu Database dudi dang JSON va thyuc hién dong bo Database toi tit ca
cac Client theo thoi gian thuc. Cu thé hon 1a ¢6 thé xay dung duoc Client da nén tang va tat ca
cac Client nay s& cung st dung chung mot Database dén tir Firebase c6 thé tu dong cap nhat moi
khi dir liéu trong Database dwoc thém mai hoic sira d6i. Tu dong tinh toan quy mé ung dung khi
can nang cap hay mé rong dich vu. Ngoai ra, Firebase st dung NoSQL, gitp cho Database khong
bi b6 budc trong cac bang va cac truong ma cd thé tly y xay dung Database theo ciu trdc cua
riéng nguoi dung.

5. Thiét ké chwong trinh phan mém diéu khién
5.1. Thiét ké chwong trinh trén LabVIEW
5.1.1. Thiét ké giao dién nguoi ding

Lap trinh giao dién duoc thyc hién trén cira s6 Front Panel trong phan mém Iap trinh
LabVIEW, két qua nhu Hinh 11.

HE THONG DEM VA PHANLOATSAN PHAMSC DUNG CONG NGHE NC LY ANH 80

AN TE CAdEERA

SANPMODD 80 SANIROOAE VANG  5AN P aavn

touvw. wuw -

1086 six el NGAY THANG THOT GIAN
fo

g - x (uoxculxuﬂ VOA HE THONG
L Bl tongsangham - i Text - T
Hinh 11. Giao dién diéu khién trén LabVIEW Hinh 12. Code Idp trinh trén LabVIEW

Thiét ké giao dién nguoi ding bao gom cac chie nang sau [6], [7]:

- Hién thi hinh anh mau sac san pham khi di qua camera. Néu 12 mau nao thi bat bao hiéu
dung mau sic nhu anh thu duoc.

- Trén phan mém c6 4 6 thé hién sb lwong san phdm twong (ng tirng mau sic, & san phim mau
d6, 6 sb san pham mau vang, 6 s6 luong san pham mau xanh va 6 s lugng tong cac san pham.

- Hién thi thoi gian, ngay thang theo thoi gian thuc.

- X6a hé thng thuc hién khi mudn dua hé thdng vé trang thai ban dau.

- Céng chon camera véi chirc ning c6 thé thay dbi cic camera dbi v6i hé thdng doi hoi do
phan giai camera I6n.
5.1.2. Ldp trinh chwong trinh diéu khién

Lap trinh chwong trinh diéu khién dwoc xay dung trén cira s6 Block Diagram trong phan mém
lap trinh LabVIEW. Chuong trinh diéu khién gom cac khéi nhu: Khdi thu thap anh tir camera,
khéi phan tich ddc trung mau sic cia anh, khbi dém san pham, khéi phan loai san pham va khéi
truyén di liéu I&n Firebase. Chwong trinh diéu khién lap trinh trén LabVIEW nhu hinh 12.
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5.2. Thiét ké chwong trinh gidm sdt tir xa trén dién thogi

Két qua phan loai san pham dugc giri téi may chii co s dir ligu Firebase. Tir méy chu s& gii
két qua vé dién thoai chay trén nén tang Android hoac 10S co cai phan mém do nhém tac gia xay
dung. Phin mém dugc thiét ké dua trén phan mém lap trinh MIT App Inventor dwgc cung cap
boi Google. Khi hé théng phan loai san pham hoat dong, két qua phan loai dugc gui téi may chi
FireBase dé luu trit vao co sé dit liéu. Khi nguoi dung khoi dong phan mém trén dién thoai hoic
céc thiét bi thong minh khac, co s dir liéu tir FireBase s& gui thong tin két qua do dén nguoi
ding. Phan mém giam sét tir xa trén dién thoai gdm 2 chic ning chinh sau:

+ Chire niing 1: Hién thi két qua phan loai caa hé thong tir xa;

+ Chitc ning 2: Diéu khién hoat dong hé théng tir xa thong qua Iénh ON/OFF trén phan
mém. Chuong trinh thé hién nhu trong Hinh 13 va Hinh 14.

e nmm B
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~
> .

> wsmives
oty S
S | AP MAL VANG 2 . - "
- - | é SO SAN PHAM MAU DO
s &> 9 0O San Pham
I i “ f\ SO SAN PHAM MAU VANG
}5 W MAUXOM E
ot

2 0 San Pham
3 é SO SAN PHAM MAU XANH
0 San Pham

oca G TONG SP: 0 San Pham )
i o <
Hinh 13. Code chirong trinh giam sat tir xa Hinh 14. Phan mém gidm sdt trén dién
thoai

6. Thir nghi¢m va danh gia két qua

HE THONG PEM VA PHAN LOAISAN PHAM SUDUNG CONG NGHE XU LY ANH 56

ANH TU CAMERA

AN PHAMMAUDG  SANPHAMMAUVANG  SAN PHAMMAU SANH
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|5 | 11/28/2020 |8:59 AM
CHON CAMERA W04 HE THONG
S E— i
Hinh 15. Két qua phan logi san pham mau do Hinh 16. Két qua nhdn di¢n san pham mau do
1 f

HE THONG PHAN LOAI SAN PHAM

B e

SO SAN PHAM MAU DO
s San Pham
(“S SO SAN PHAM MAU VANG
0O San Pham
. SO SAN PHAM MAU XANH
0O San Pham
TONG SP: 5 San Pham

Hinh 17. Két qud trén pham mém dién thogi Hinh 18. Két qua phan logi san phdm mau vang
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Trong pham vi bai bédo nay, do kinh phi c6 han nén nhém tac gia da tién hanh chay thir
nghiém h¢ thong nhu hinh 21. Hé thong don gian nhung dii dé 1am co so danh gia két qua nghién
ctru. Hé théng c6 thé phan loai duoc 58 mau sic khac nhau cua san pham, tuy nhién trong pham
vi bai bao nay nhom téc gia chi thyc hién trén 3 loai mau dic trung bao gdm mau do, mau vang
va mau xanh. Két qua danh gia duoc thuc hién trong cac truong hop sau:

- Trwomg hep 1: Cho 5 san phim mau do6 di vao hé thong ta thu dwoc két qua nhu hinh 15,
hinh 16 va hinh 17.

- Truwong hep 2: Cho 3 san phim mau vang di vao hé thong ta thu dwoc két qua nhu hinh 18,
hinh 19 va hinh 20.

HE THONG PEM VA PHANLOAISAN PHAM SO DUNG CONG NGHE XU LY ANH SO _

ANH TU CAMERA HE THONG PHAN LOAI SAN PHAM
siNPHOMMAUDG  SANPHAMMAUVANG  SAN PHAMMAU XANH
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Hinh 19. Két qua nhan dién san pham mau vang Hinh 20. Két qua trén pham mém dién thogi

- Trwong hgp 3: Cho 5 san pham mau do, 3 san pham mau vang, 2 san pham mau xanh di vao
hé thong thu duoc két qua nh hinh 21, hinh 22, hinh 23.

HE THONG PEM VA PHAN LOATSAN PHAMSU DUNG CONG NGHE XU LY ANH S6

ANH T CAMERA

i

SANPHAMMAUDO  SANPHAMMAUVANG  SAN PHAMMAU XANH

@ @ U

4

56 LUGNG 50 LUGNG 50 LUGNG
15 B 2
3
= = TONG 5AN PHAM NGAY THANG THOT GIAN

110 |11/29/2020 13:10PM
640+480 1X 32-bit RGB image 0,53,22
152 3)

CHON CAMERA. EEE
g3 T ="

Hinh 22. Két qua phan logi san pham 3 mau
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Hinh 23. Két qua trén pham mem dién thogi  Hinh 24. Két qua nhdn dién 100 mau san pham cia 3 mau
sac

- Truong hop 4: Panh gia muic dﬁ) hoat dong cua hé théng vaéi viéc thuc hién phan loai 50 san
pham véi 3 mau sac trén thu duoc két qua nhu hinh 24, hinh 25.
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HE THONG PHAN LOAI SAN PHAM

SO SAN PHAM MAU DO
o S0 San Pham
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49 San Pham
N SO SAN PHAM MAU XANH
48 San Pham
TONG SP: 147 San Pham
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Hinh 25. Két qua trén pham mém dién thogi
Két qua thtr nghiém hé thdng véi cac san pham c6 cac mau sac khac nhau duoc thé hién nhu
trong bang 1.
Bang 1. Bang sé liéu thir nghiém 50 mdu sdn pham

STT Do Vang Xanh STT Do Vang Xanh
1 Dung Dung Dung 26 Dung DPung DPung
2 Dung Dung Dung 27 Dung DPung DPung
3 Dung Dung Dung 28 Dung DPung DPung
4 Duing Diing Duing 29 Duing Duing Duing
5 Duing Diing Duing 30 Duing Duing Duing
6 Duing Diing Duing 31 Duing Duing Duing
7 Duing Duing Duing 32 Duing Duing Duing
8 Duing Duing Duing 33 Duing Duing Duing
9 Diing Ding Sai 34 Diing Dung Dung

10 Dung Dung Dung 35 Dung DPung DPung
11 Dung Dung Dung 36 Dung DPung DPung
12 Duing Sai Duing 37 Duing Duing Duing
13 Duing Dung Duing 38 Duing Duing Sai

14 Duing Dung Duing 39 Duing Dung Dung
15 Dung Diing Duing 40 Dung Dung Dung
16 Diing Diing Diing 41 Diing Dung Dung
17 Diing Diing Ding 42 Diing Dung Dung
18 Diing Diing Diing 43 Diing Dung Dung
19 Diing Diing Diing 44 Diing Dung Dung
20 Diing Diing Duing 45 Diing Dung Dung
21 Diing Diing Diing 46 Diing Diing Sai

22 Duing Diing Duing 47 Dung Dung Dung
23 Duing Diing Duing 48 Dung Dung Dung
24 Duing Diing Duing 49 Dung Dung Dung
25 Dung Diing Dung 50 Dung Dung Dung

Tur bang s6 ligu vé két qua kiém thir 50 san pham mdi loai di qua hé thong ta thiy ddi véi san
pham mau do chinh xac 100%. San pham mau vang c6 1 truong hop nhan dién khong dung (chinh
xac 98%) va san pham mau xanh c6 2 san pham nhan dién khong dung (chinh xéc 96%). Chung to
cac mau sac khac nhau cua san pham sé dan t¢i do chinh xac khac nhau khi di vao hé thong.

7. Két luan

Nghién ctiu trinh bay qué trinh thiét ké hé théng phan loai san pham theo dic trung mau sic

ctia san pham sir dung cdng nghé xtr Iy anh c6 d6 chinh xac cao (ti 1& phan trim dwoc dinh luong

rd trong cac truong hop mo phong bén trén). Hé thong c6 thé nhan dién duoc toi da 58 mau sac
khéac nhau véi nhiéu wu diém hon so véi cac hé thong phan loai sir dung cam bién sé lwong mau
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sac con nhiéu han ché. Hé thong phan loai san pham sir dung cong cu xu Iy anh trén nén
LabView dé phan loai cac san pham ra ting loai khac nhau va tich hop thém chirc ning gidm sat
va diéu khién tir xa mang lai hiéu qua kinh té cao cho hé théng. Tir viéc nghién ciu va trién khai
trong phong thi nghiém, két qua cho thiy cac budc trién khai va thi cong thiét ké, sau dé thuc
nghiém phan loai san pham cho thay hé thong hoat dong 6n dinh véi do chinh xac cao. Hon nira,
nhom tac gia ciing da lap ké hoach cho viéc xay dung thiét bi that de ap dung trén thyc té, kinh
phi mua va gia cong (khung sit, bo mach, son,...) dé c6 san pham cubdi cung wdc tinh khoang 20
triéu Viét Nam dong (VND), gia thanh nay rat phu hop dé san xuat hang loat va pht hop véi tui
tién ciia cac hg, co s& san xuat gach nung tai cac vang qué nghéo cua Viét Nam.
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