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TOM TAT

Bai bdo nay tép trung nghién ctru va xay dung mot h¢ thdng véi
chtre ning xép hodc phan loai cac san phim duoc gan ma QR
Code mét cach tu dong tmg dung cong ngh¢ mang két n01 van
vat va ky thuat xir Iy anh. Hé thong sé& thu thap thong tin vé ma
Quick Response Code gan trén san phém cjﬁu vao tu Camera, sau
dc:) dua theo cac quy luéltv da duogc thiét ke, 1ap trinh truge do de
xep hgac gat cac san pham vao dung vi tri mong muén. Thong
qua nén tang LabVIEW, h¢ thong phan tich hinh anh san pham
bat ky vai d6 nhanh va chinh xéac cao (dat 99%). Két qua dinh
lwong thyc té thu dugc trong nghién ctru dua trén viéc tién hanh
05 truong hop thue nghiém cu the Céc chtic nang cua san pham
dap ung t6t yéu cau trong viéc xep hodc phéan loai hang hoéa trén
thuc~te San pham 6 thé duge lap dat hang loat v&i gia thanh ré
va dé st dung, bado dudng.

Tir khéa: QR Code; mang két néi van vat; LabVIEW; xu ly anh;
cam bién.

1. Gigi thiéu

Xuat phét tir nhitng dot di tham quan thyc té tai cac nha
may, cac khu cdng nghi¢p va cac doanh nghi¢p kinh doanh
san xuat, nhom tac gia da duoc thay nhiéu khau xu Iy hién
dai, chuyén nghiép va dugc thuc hién mot cach tu dong hda
trong qua trinh san xuit san pham. San pham san xuit ra
dugc cac bang tai van chuyén sau do6 duoc hé thong nang
gap, phan loai san pham tu dong. Tuy nhién d6i vai nhitng
doanh nghiép hoidc co so san xuét vira va nho thi viéc tu
dong hoa hoan toan van chua duoc ap dung trong nhiing
khau van chuyén, phan loai, dong bao bi ma van con sir
dung nhan cong con nguoi thuc hién mot cach thu cong.
Chinh vi vay dan t6i nang suat lao dong thap, kho dat hiéu
qua nhu mong mudn. Vi Iy do d6, nhom tac gia da 1én y
tuong thiét ké va xay dung mot hé théng s dung bing
truyén dé xép, phan loai, dém san pham dya trén ma Quick
Response Code (QR Code) mét cach ty dong véi két qua
nhanh, chinh xac nham lam ting hiéu qua cong viéc [1-4].

Cac két qua nghién cau hoic san pham da duoc cong bd
dén nay, hoic céac hé théng may moéc da duoc thuong mai
héa dwa vao st dung hién nay la cac hé théng may moéc
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hién dai (bao mat vé cong nghé ché tao) véi gia thanh va chi phi van hanh tén kém, chu
yéu duoc sir dung van hanh trong cac cdng ty, doanh nghiép I6n. Tinh méi caa nghién
clru nay d6 1a st dung wu diém cua cac cdng nghé ki thuat truyén théng hién dai [5-
11] nhu ung dung céng nghé nén tang mang két ndi van vat (10T), ky thuat xir ly anh,
cdng cu lap trinh truc quan, cac vi diéu khién hoic cam bién véi tinh ning méi nhat
nhung véi chi phi ré, dé s dung, phu hop véi viéc thiét ké hang loat cho cac doanh
nghiép vira va nho hoic tai cac ho gia dinh va ung dung dwoc trong nhiéu nganh san
xuat khac nhau. Hé théng sir dung Camera quét ma QR Code duoc gan 18n trén cac loai
san pham can xép hoic phan loai sau d6 dwa hinh anh vao LabVIEW dé doc mi QR
Code trén san pham trén bang tai. Cac san pham dua dén cac khu vuc can sap xép vao
cac kho dyung twong tmg di quy dinh sin. Khi hang hoa dugc xép vao céc vi tri, hé thong
s& gui théng tin dir liéu da thuc hién téi SmartPhone cua ngudi quan 1y dé theo ddi va
thuc hién trién khai cac cong viéc lién quan trong day chuyén mét cach dé dang [12-15].

2. Thiét ké va thi cong hé théng
2.1. Thiét ké h¢ thong phan cing

Hé thdng boc xép hda tu dong co so dd khéi nhu trong Hinh 1:

Firebase <g—P| Smart phone

___t_________

I I
I ¢ | Khéi cam I
bién

pC I Khéi vi diéu I

Camera [, o HP khién |
I Khéi didu I

| ‘ > Kkhién |

\ - I

Khdi ngudn

Hinh 1: So d6 khoi hé thong

Hé thong thiét ké gom c6 08 khdi chirc ning chinh [2-7]: Khoi vi diéu khién, Khoi
cam bién, Khai dieu khién, Khai Camera, Khoi PC LabVIEW, Khéi Firebase va Khoi
Smart Phone. Cu thé:

R Khéi vi diéu khién: Khéi vi diéu khién thuc hién nhiém vu nhan két qua
phan tich tir cac khdi PC LabVIEW va khéi cam bién. Khéi nay déng vai trd quan trong
trong viéc diéu khién hoat dong bbc xép hang hoa vao cac vi tri twong wng. Nhan thdng
tin m4 QR Code doc duoc tir Camera dong thoi nhan tin hiéu tir cam bién dé xép hang
chinh xac vao vi tri da duoc quy dinh san. Ngoai ra khdi cam bién con c¢6 nhiém vu dua

73



N. T. Duyén va céng su / Nghién cizu xay dung hé thong xép va phan logi hang héa ti déng #ng dung. ..

di liéu nhan duoc Ién hé thong 10T dé dwa dén céc thiét bi Smart Phone caa ngudi quan

ly va van hanh hé thdng. Xuét phét tir nhiém vu trén viéc chon vi diéu khién can dap ung

dugc day du céc chirc ning nhu dd phan tich. Trong pham vi bai b4o nhém tac gia sir

dung vi diéu khién ESP8266. Day 1a vi diéu khién cé gia thanh hop ly ngoai thyuc hién

cac chirc nhu vi diéu khién thong thuong ESP8266 con co thé két ndi vai mang Internet

str dung séng Wifi. Ciu triic vi diéu khién ESP8266 nhu trong Hinh 2.
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Hinh 2: Module ESP8266

RS Khéi PC LabVIEW: Khdi ndy yéu cau gom cé 1 may tinh c6 cai dit
phan mém LabVIEW, tiép nhan dix liéu hinh anh gui vé tir camera chuong trinh
LabVIEW xtr Iy doc m& QR code giri dit lidu téi cong doan tiép theo.

< Khéi Camera: Khdi nay c6 chirc ning chup hinh anh m4 QR Code cua
cac san pham c6 gan ma QR Code dé giri vé chuong trinh phén tich anh duoc xay dyng
dwa trén nén tang lap trinh LabVIEW. Viéc doc ma san pham c6 d6 chinh xac cao hay
khdng phu thugc nhiéu vao chat lugng anh thu duoc. Chat lugng anh cang rd nét thi viéc
phan tich ma cang chinh xac. Vi vay can phai chon loai Camera c6 d6 phan giai cao.
Trong pham vi nghién ctru sir dung Camera nhu Hinh 3.

Hinh 3: Hinh dnh thiét bi Camera

DS Khéi cam bién: Khéi cam bién nhu Hinh 4 c6 nhiém vy phét hién thoi
diém san pham di dén bo phan sip xép san pham dé xép san pham vao dung cac vi tri can
sap xép. Dé xac dinh san pham xuat hién tac gia st dung cam bién hong ngoai. Khi chua
c6 san pham chan DQ cua cam bién luén & mic Logic 0. Khi ¢6 san pham chan Data cua
cam bién 1én muc Logic 1. Hé thdng thuc hién viéc so sanh, kiém tra ma cua san pham
va muc Logic tai chan DQ cua cam bién dé xac dinh vi tri hang can xép.
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Hinh 4: Module cam bién hong ngogi

23 Khéi diéu khién: Khéi diéu khién thyc hién nhiém vy xép hang héa vao
cac vi tri theo quy dinh. Khi hé thong kiém tra ma QR Code cua san pham va muc Logic
trén chan Data ctia cam bién hong ngoai dung gia tri thiét 1ap vi diéu khién gui mot tin
hiéu dén khéi diéu khién dé xép hang hoa vao vi tri mong muén. Khéi diéu khién sir
dung trong hé théng 1a mot dong co Servo nhu Hinh 5 ¢6 thé chuyén dong 360 do. Trén
dong co Servo cd gan thém canh tay dé gap hang hda vao cac vi tri quy dinh.

Hinh 5: Dgng co Servo

D3 Khéi Firebase: Dé giam sat hé théng qua mang 10T, hé thong phai két
ndi dugc v6i mang Internet dé luu trir dit liéu trén Firebase. Déy la co so dir liéu hoat
dong trén nén tang dam may do Google xay dung phuc vu cho cac ttng dung thoi gian
thuc di dong Khoi nay co churc nang chinh 12 luu trir dit liéu hoat dong cua hé thong
theo thoi gian thuc. Khi mat két néi mang s& luu trit trang thai cua hé théng tai thoi
diém d6. Khi mang két ndi tro lai thi s& cap nhat ludn trang thai hién tai dam bao chinh
X&c va tin cay.

< So @6 mach nguyén ly tong thé hé théng: So do mach nguyén ly hé
thdng duoc thiét ké nhu trong Hinh 6:
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Hinh 6: So @6 mach nguyén Iy hé théng xép hang tu dong

~ So dd mach nguyén ly hé thong dong co Servo dugc ndi véi chan D6 cia vi diéu
khién ESP 8266. Chan tin hiéu DQ cua cam bién hong ngoai dugc noi voi ESP8266
théng qua chan D4.

75



N. T. Duyén va céng s / Nghién ciu xay dung hé thang xép va phan logi hang héa tir dong ing dung. ..

< Hé théng xép hang: Hé théng phan cing xép va phan loai hang héa tu
dong sau khi hoan thanh nhu trong Hinh 7:

Hinh 7: Hé thang xép hang hoa tw dong trén thuc té
2.2. Thiét ké phan mém

Phan mém caa hé thong can phai dap ung dwoc chirc ning chinh nhu sau [8-15]:

- Giam sat va diéu khién hé thng tir xa qua mang 10T, cho phép nguoi ding co
thé biét dugc sb luong cac san pham da duoc xép vao vi tri moi lGc moi noi khi c6
mang Internet.

- Phan mém trén may tinh c6 giao dién thiét ké phai giam sat dugc sé lugng san
pham méi loai, hién thi hinh anh san pham khi Camera doc duoc.

- Théng bao vé thdng tin san pham da phan loai.

a. Xay dung phan mém giam sat Smart Phone: Hé thong xép hang hoéa tu dong
c6 thé giam sat tir xa qua mang 10T thong qua phan mém cai dit trén Smart Phone duoc
thiét ké trén cong cu lap trinh MIT App Inventor 1a mét ¢ing dung ma ngudn ma duoc
cung cap bai Google. Két qua thiét ké nhu trong Hinh 8.

Blocks Viewer
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EEAE M control
Ertc Miogic then  set : to | & join || get (ZITRD
= W ath “ .
EIFE [SAN PHAM KTMT . —
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SeEEE | SAN PHAM KTYS M pictionaries | then  set (ENIED - to | (&) join | get (EIERS
&l M colors | L “ "
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oee | Coow fhen set D o | (@) join ] get (ZITRD
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Hinh 8: Thiét ké phan mém giam sat qua 10T
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b. Xay dung chwong trinh gidm sdt va diéu khién trén may tinh: Hé thong Xep
hodc phan loai hang hoa tu dong duoc giam sat truc tiép bang chuwong trinh phan mém
dugc xay dung bang nén tang lap trinh LabVIEW. Chuong trinh c6 hai giao dién chinh:
Giao dién Front Panel dé thiét ké phan lién quan dén nguoi dung, nhap dit liéu, quan
sat két qua, cac nat diéu khién, hinh anh san pham; Giao dién Block Diagram d¢é lap
trinh xir Iy cac sy kién khi c6 yéu cau tir hé théng. Giao dién nay chira cac khéi xir ly
cac thuat toan xir ly. Két qua thiét ké nhu trong Hinh 9, Hinh 10.

Image Out
" .

A | THONG TIN SAN PHAM

eloBla@bD) ek

E =

Hinh 9: Giao dién phan mém giam sat trén may tinh
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Hinh 10: Code chwong trinh LabVIEW

3. Panh gia hoat dong cia hé théng

Dé danh gia duoc do chinh xé4c cua hé thdng trong nghién cau sir dung mé hinh
thuc nghiém 1a mot bang truyén dé xép hang hoa tu dong. Sé luong san pham can sap
xép 1a ba san pham duoc gian md QR Code véi ky hiéu 1a “KTMT?”, “KTYS”, “DTVT”
nhu Hinh 11. Véi ba san pham nay duoc xép vao céc vi tri da quy dinh truéc. Két qua
thir nghiém nhu sau [15-24]:
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[m] 7
KTMT KTYS DIVT
Hinh 11: Théng tin san pham gdn ma QR Code

3.1 Truong hgp 1: Dua san pham vao h¢ thdng véi cac ma trén vao h¢ thong .
Két qua thu dugc nhu trong Hinh 12:

HE THONG XEP HANG T DONG

R

1 SP
:Ilzl [E] SAN PHAM KTYS
ok 0 SP
_ Fglil SAN PHAM DTVT
o) e - O SP
48  TONGSP: 1 sSP

ON OFF EXIT

Hinh 12: Xép hang hoa két néi loT

3.2, Truwong hep 2: Pua san pham véi mé QR Code gan thong tin “KTMT” vao
hé thong. Két qua thu dugc nhu trong Hinh 13:

EoBRELE UL EDFD

Hinh 13: Xép hang hoa c6 ma QR Code gan thdng tin “KTMT

~ 3.3. Truwong hgp 3: Pua san pham véi ma QR gan thong tin “DTVT” vao hé
thong. Két qua thu dugc nhu trong Hinh 14:
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“ JTHONG TIN SAN PHAM

Hinh 14: Xép hang héa c6 ma QR Code gan thong tin “DTVT”

 3.4. Truwong hgp 4: Pua san pham v6i ma QR gén thong tin “KTYS” vao hé
thong, két qua thu dugc nhu Hinh 15:

I THONG TIN SAN PHAM

Hinh 15: Xép hang hoa c6 ma QR gan thong tin KTYS
3.5. Truwong hop 5: Panh gia d chinh xac caa hé théng

’ D¢ danh gia dugc do chinh xac cua hé thong doc mé QR Code va hé thong sdp
xep hang hda, trong nghién ctru nay da tien hanh dua 30 san pham cua moi loai hang
hoa vao hé thong. T d6 thu dwoc Bang 1 két qua nhu sau:

Bang 1: Bang téng hop sé liéu két qua danh gia hé thong

STT KTMT DTVT KTYS
1 Dung Dung Dung
2 bung bung bung
3 Dung Duing Dulng
4 Dung Dung Dung
5 bung Pung bung
6 Dulng Duing Dung
7 Dung Dung Dung
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STT KTMT DTVT KTYS
8 bung bung Pung
9 bung Dung Khdng nhan
10 bung bung Pung
11 bung bung Pung
12 Ding Khong nhan Dulng
13 bung bung Pung
14 bung bung Pung
15 Dung Dung Dung
16 bung bung Pung
17 bung bung Pung
18 Dung Dung Dung
19 bung bung Pung
20 bung bung Pung
21 Dung Dung Dung
22 bung bung Pung
23 bung bung Pung
24 Dung Dung Dung
25 Dung Dung Dung
26 Dung Dung Dung
27 Dung Dung Dung
28 Dlng buing Khong nhan
29 Dung Dung Dung
30 Dung Dulng bung

Thong qua bang sb lieu Bang 1 vé két qua kiém thir 30 san pham mai loai di qua
hé théng ta thay duoc, dbi véi san pham “KTMT” (d6 chinh xac 100%); San pham
“DTVT” ¢6 mét truong hop khdng nhan dién (46 chinh xac dat 98%) va san pham
“KTYS” ¢6 2 san pham Khdng nhdn dién (d6 chinh xac 96%). Nguyén nhan cé thé do sai
s6t trong ndi dung ma QR hoac chat lugng hinh anh dau vao.

4. Két luan

Nghién ctru da thuc hién thiét ké, xay dung va trién khai lap dat trong phong thi
nghiém véi két qua: hé thong hoat dong 6n dinh véi do chinh xac cao, chi phi lap dat re,
dé sira chita va thay thé. Két qua nghién ciru da dat dugc theo dung y dd lap trinh, thiét
ké xay dung cua nhom tac gia. Hon nira, nhom tac gia ciing di 1&n ké hoach cho viéc xay
dung hé thdng that dé ap dung vao thuc té. Chi phi mua va gia cong (khung nhdm sat, Vi
mach, son, ...) dé c6 san pham cudi cung udc tinh khoang gan 10 triéu Viét Nam dong
(VND). G|a thanh nay kha phu hop dé thuc hién san XUt hang loat va phu hop voi tdi
tién cua cac ho, co so kinh doanh ¢ nhu cau st dung h¢ thdng nay. Ngoai ra san pham
ctia nghién ciu nay c6 thé duoc ding l1am ban mau cho viéc thuc hanh thi nghiém cho
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sinh vién, hoc vién cac nganh dién tir truyén théng, tu dong héa, cong nghé thong tin tai
cac truong, co so dao tao trong nudc hién nay.
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In this paper, we focus on researching and building a system with the function of
automatically classifying or classifying products assigned QR Code codes, applying
Internet of Things technology and image processing techniques. The system collects
information about the QR Code assigned on the input product from the Camera and then
based on the rules that have been previously designed and programmed to stack or put
the products in the desired position. Through the LabVIEW platform, the system
analyzes any product image with high speed and accuracy (reaching 99%). Actual
quantitative results are obtained based on conducting five specific experimental cases.
The product's functions meet the requirements of the actual sorting or classification of
goods, can be mass-installed at low cost, and is easy to use and maintain.

Keywords: QR Code; Internet of Things; LabVIEW; image processing; sensor.
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