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Tom tat: Trong ky nguyén cong nghé so, viéc truy xuat nguon goc san pham ngay cang

tré nén quan trong nham dam bao tinh minh bach va an todn trong chudi cung ing - logistic.

OR Code (Quick Response Code) la mét dang ma héa hai chiéu (2D) phé bién gan trén san

pham, c6 kha ndang lwu triv thong tin I6n va truy xudt nhanh chéng bang cdc thiét bi di dong.

Viéc két hop cong nghé OR code véi hé thong nhiing sé tao ra mét giai phdp gon nhe, chi phi

thap, dé tich hop vao cdc thiét bi dau cuoi hoac may san xuat.

Tir khoa: QR code, RAM, ESP32, arduino IDE, oled

I. Dit vin dé

Trong bi canh chuyén d6i s manh
m& hién nay, viéc truy xuat ngudn goc san
pham khong chi giup nang cao niém tin
nguoi tiéu ding ma con goép phan kiém
soat chit luong san pham tir nha san xuét
dén tay ngudi tiéu dung. Ma QR code
(Quick Response Code) l1a cong nghé ma
hoa thong tin nhanh, chinh x4c va dugc str
dung rong rii trong cac hé thong truy xuét
ngudn gdc, dit 1iéu san pham.

Trong khi d6, hé théng nhung — véi
vu diém gon nhe, tiét kiém nang lugng va
dé tich hop — dang 1a xu huéng cong nghé
chi dao trong céc thiét bi thong minh.

!'Truong Pai hoc Mé Ha Noi

Viéc két hop hai cong nghé nay sé tao nén
mot giai phap toi wu dé quan 1y, xac minh
va truy xuét dit liéu ngudn gbc san pham
tai chd, linh hoat va hiéu qua.

Xay dung mot hé thong nhing co
kha nang tao ma QR code tir dir li¢u dau
vao, hién thi md QR code 1én thiét bi phan
ctng, Gng dung vao md hinh truy xuét
ngudn goc, dir liéu san pham, danh gia
hiéu qua thuc té va kha nang trién khai.

Déi twong va pham vi ma QR code,
hé thong nhung (ESP32/Raspberry Pi),
giao tiép mang, dir li¢u san phém, tao ma
QR code tir dir li¢u ndi bo hodc nhap vao
qua Wi-Fi/nut nhén; hién thi hodc xuét in



296

mi QR code; khong bao gdm phan tich
bdo mat hodac ma hoa nang cao.

Hé thdng thyuc hién dya trén cac tai
lidu 1y thuyét, 1ap trinh moé phong thuc
nghiém trén vi diéu khién va kiém thir va
danh gia hiéu qua thyc té.

II. Co s& 1y thuyét

2.1. Gidi thiéu vé ma OR code

Lich st va phat trién md QR code
duoc phat minh boi cong ty Denso Wave
( tai Nhat Ban) nim 1994, ban dau dé
theo ddi cac linh kién trong san xuat 6 to.
Céu tric ma QR code gém cac ving chic
nang: vung dinh vi (positioning), vung
can chinh (alignment), vung thoi gian
(timing), va vung dir li¢u (data). Ma QR
code ¢6 uu diém ma hoa dung luong 16m,
tde do doc cao, dé tao, mién phi st dung.

2.2. Tong quan hé thong nhiing

Hé (Embedded
System) 1a mot hé thong may tinh chuyén

thong  nhing

dung, tich hop phan cimg va phan mém,
duoc thiét ké dé thuc hién mot hodc mot
vai chirc nang cuy thé trong mot thiét bi 16n
hon hodac mot hé théng khac. Cac hé théng
nay dugc t6i wu hoa vé hiéu suit, tiéu thu
nang lugng va tai nguyén, thuong hoat
dong doc lap va khong co giao dién nguoi
dung phtrc tap nhu may tinh da nang.

Céu trac chung cua hé théng bao
gém cac khdi nhu bo vi xur ly, bd nhd
(Flash, RAM), cac cong giao tiép (GPIO,
UART, 12C, SPI), thiét bi dau vao/ dau
ra. Dua trén cac nén tang phd bién nhu
ESP32, STM32, Raspberry Pi,... tity thudc
yéu cau tng dung.

2.3. Ung dung OR code trong truy
xudt dii ligu, nguéon goc sin phim

Giup nguoi tiu dung dé dang truy
xudt théng tin san pham va ngudn gdc chi
bang cach quét mi bang dién thoai thong
minh, tir d6 xéc thuc tinh chinh hang, nang
cao niém tin vao san phém va tao loi thé
canh tranh cho doanh nghié€p. Doanh nghi¢p
sir dung cac phin mém chuyén dung dé tao
mi QR, cung cap dit liéu vé nguyén liéu,
quy trinh san xuét va phéan phdi, giup minh
bach hoa thong tin san pham tir khau san
xuit dén tay nguoi tiéu ding.

I11. Phwong phap nghién ciru

3.1. Yéu cdu hé thong

Hé théng can nhap dir liéu san pham
thong qua cam bién hoic tir nguoi ding,
sinh md QR code tir dit liéu do, hién thi
ma QR code hodc in ra.

3.2. Kién triic hé thong tong thé

Gom 4 khéi chinh:

Khbi giao tiép nguoi
dung (nut nhan hodc
Web UI)

Khéi xir ly trung tam
(ESP32 hoac Raspberry Pi)

Khéi hién thi
(OLED/LCD)

\ 4

Khoi
ngudn




3.3. Phin citng, phan mém va luu
do hé théng

ESP32 (Wi-Fi, GPIO manh, gia r¢é),
man hinh OLED 128x64, nit nhin nhap
dir liéu, module in nhiét mini (néu co),
Arduino IDE (ESP32), thu vién gqrcode.h,
Adafruit GFX, U8g2lib,... Néu Raspberry
Pi: sir dung Python, qrcode hoac pyqrcode

[Nhap dir liéu] — [Tao QR] —
[Hién thi/ In ra] — [Lap lai]

3.4. Cai dat, ldp trinh, tao md, giao
tiép va hién thi

Cai ESP32 vao Arduino IDE, nap
thu vién, két ndi man hinh OLED. Nhép
dir liéu qua Serial hoac Web, dung thu

4.1. Két qud thir nghiém
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vién tao QR code bitmap, giri QR code ra
man hinh OLED. ESP32 dung Wi-Fi dé
nhan dir liéu tur dién thoai/web. QR code
dugc tao va hién thi duéi dang anh bitmap.
Téi wu hoa bang cach giam kich thudc ma
QR code bang cach gi6i han dit liéu, giam
chu ky cap nhat, xir Iy 16i méat két ndi hoac
nhép sai dinh dang. Giao dién nguoi dung
c6 thé thiét ké Web UI don gian (ESP32
WebServer) cho nhép tén san phadm, ma
16, ngdy san xuat.

IV. Két qua nghién ctru

Mo ta san pham hoan thién nhan
thay thiét bi c6 kha ning thu dir liéu, tao
ma QR code va hién thi thoi gian thyc.

Tinh huéng Thoi gian tao QR D6 6n dinh Hién thi
Wi-Fi nhap dir liéu ~1.2s Tt RO rang
Nhap Serial ~0.9s Tét RO rang
4.2. So sanh voi gidai phap khac
Tiéu chi ESP32 Raspberry Pi PC
Chi phi Thap Trung binh Cao
Tinh di dong Cao Trung binh Thap
Téc do xur Iy Tt Rét tdt Rét tdt

4.3. Uu nhwoc diém ciia hé thong

Uu diém: Di dong, chi phi thip, d&
mo rong

Nhuoc diém: Bi gii han kich thudc
QR code va man hinh hién thi nho

V. Két luén

Bai bao da gioi thiéu co ban mot hé
thong nhung tao va hién thi ma QR code
thoi gian thyc, ung dung tét cho cic md
hinh truy xudt san pham trong san xudt

via va nho. Ngoai tinh uu viét ciia hé

thdng van con nhiing han ché vé kha niang
bdo mat ma QR code chua dugc tich hop,
giao dién nguoi dung con don gian. Nhom
tac gia mong mudn tiép tuc cai tién va
nang cap hé thong nhu tich hop mi hoa dir
liéu (AES, RSA), tang dung luong luu trix
qua thé SD, phat trién app di dong quan Iy
QR code.
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INTRODUCTION TO EMBEDDED SYSTEMS - REAL-
TIME GENERATION AND DISPLAY OF QR CODES FOR
PRODUCT TRACEABILITY

Nguyen Thong Nhat, Dao Xuan Phuc'’

Abstract: In the digital age, product traceability is becoming increasingly important to

ensure transparency and safety in the supply chain - logistics. QR Code (Quick Response Code)

is a popular two-dimensional (2D) encoding form attached to products, capable of storing

large amounts of information and quickly accessing it using mobile devices. Combining QR

code technology with embedded systems will create a compact, low-cost solution that is easy

to integrate into terminals or production machines.
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