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NGHIEN CUU MA QR (QR CODE) VA UNG DUNG TRONG CONG TAC
QUAN LY THONG TIN SINH VIEN TAI TRUGNG DAI HOC QUANG BiNH

1.Ditvan dé

Véi su phat trién manh mé ctia cong nghé
thong tin trén moi linh vuc ctia doi séng xa hoi
thi viéc ung dung tin hoc vao cong tac quan ly
nhan sy di tré thanh nhu cau cap bach nham
nang cao chat luong va hiéu qua trong cong tac
quanly.

Trong cong tac quan ly sinh vién tai
Truong Dai hoc Quang Binh viéc diéu chinh,
bd sung va tra ctru thong tin dang thuc hién thu
cong thong qua viéc nhép thong tin tir cac
chuyen vién, viéc tim kiém thong tin mét nhiéu
thoi gian, d6 chinh xac khong cao.

Pé giai quyét nhitng han ché trén va gop
phan vio viéc quan 1y thong tin sinh vién hiéu
qua, chung t6i1 da nghién ctru ma QR va ng
dung trong viéc xac minh, tim kiém va quan ly
thong tin sinh vién qua dir 1iéu hinh anh ma QR
tai Truong Pai hoc Quang Binh.

2.MaQR

2.1. Gidithiéu ma QR

Ma QR mot ma ma trén (hay ma vach hai
chiéu) duoc phat trién boi cong ty Denso Wave
(Nhét Ban) vao nam 1994. Chtr “QR” Xuat
phat tir “Quick Response”, trong tiéng Anh c6
nghia la dap ing nhanh, vi nguoditaoranoé coy
dinh cho phép ma dugc giai ma & toe do cao.
Cacma QR dugc strdung phé bién nhit & Nhat

ThS. NGUYEN DUY LINH
Truong Pai hoc Quang Binh
TRUONG THANH PONG
Sinh vién Dai hoc Cong nghé thong tin - K56

Hinh 1: Quét ma QR

Ban va hién 1a loai ma hai chiéu thong dung
nhat & Nhat Ban.

Hé théng mi QR dugc Denso Wave phat
minh mam 1994. Muc dich chinh la theo d61i xe
c0 trong qua trinh san xuét; n6 duoc thiét ké dé
cho phép quét cac bo phan véi tée do cao. Mic
du nhirng tng dung ban dau chi dé theo ddi cac
bo phan cua xe, nhung hién nay ma QR duoc
{rmg dung trong nhiéu ngit canh khac nhau bao
gdm ca cac tng dung theo ddi thuong mai va
ung dung hudng tdi su tién loi cho nhiing
nguoi s dung dién thoai di dong. [1]

Khd nang lwu triv divliéu ma QR [2]

S4 don thuan

Tbi da 7.089 ki tu

SO va chir cai

Tbi da 4.296 ki tu

S6 nhi phan (8 bit)

Tbi da 2.953 byte

Kanji/Kana (Ky hiéu am tiét str dung trong tiéng Nhat)

Ti da 1.817 ki tu
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Sw khdc nhau giita ma QR va md vach
truyén théng (Barcode)

Mi QR ciing tuong ty mi vach truyén
thong thuong thiy trén cac thung hang, cac san
pham duogc nguoi ban 1¢ theo ddi quan 1y kho
hang va gia san pham trong kinh doanh. Piém
khac nhau giita md QR va mi vach truyén
thong 14 luong dit liu mano chira dung.

Cac ma vach truyen théng ¢ cac dudng
vach thang dai mot chiéu va chi c6 thé luu gitr
20 s6 chir s6, trong khi cac ma QR hai chiéu co
thé luu gilr thong tin hang ngan ky tu chir s0.
Ma QR nam gitr nhiéu thong tin hon va tinh
chat dé str dung s& gitp ich rat nhiéu cho doanh
nghiép nho.
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thong tin quan trong dé do tim, nhan dang, giai
mi QR. O day c6 mot sd phan thong tin quan
trong

- Position Detection Patterns: Giup nhan
dién vung chirama QR.

- Format Information & Version
Information: Nhan di¢n phién ban va format
chuan dé giai ma.

- Timing Patterns: Canh khung dé tach cac
ving dit liéu va ma stra 15i.

- Alignment Patterns: Gitp cén chinh, hi¢u
chinh ma QR trong cac truong hop bi xoay,
bién dang,...

- Data and Error Correction Codewords:
Chura dit liéu va cac ma stra 16i.
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Hinh 2: M& QR va ma vach truyén théng (Barcode)

Cacung dung ciama QR

Ngay nay, trong doi séng hién dai ma QR
hién dién ¢ khap noi trén cac linh vuc tir
marketing; dong goi, quan ly san pham dén
quy trinh quan ly va truy xuat ngudn gdc nong,
lam, thity hai san,... Chi can dung dién thoai
thong minh (smartphone) hoic thiét bi doc ma
QR trén hang hoa la nguoi tiéu ding c6 thé biét
ngay ngudn gbc ciia hang hoa, quy trinh san
xuat, ché bién ...

2.2. Ciu triic mi QR

Format dinh dang cho ma QR vdi cac ph?m

2.3. Phién bdn khdac nhau ciia ma QR

C6 40 phién ban khac nhau ciia ma QR tur
phiénban 1 (21 x21),2 (25 x25) dén phién ban
40 (177x 177).

2.4. Qua trinh tao ma QR

Qua trinh tao ma QR c6 thé dugc tom tat
qua cac budc: tao chudi nhi phan, tao bd ma
stra 181, chon mau mat na tot nhat

2.4.1. Tao chuéi nhi phdn

Budc dau tién dé tao mot ma QR la tao mdt
chudi nhi phan bao gém dit liéu va thong tin vé
ché d6 ma hoa, cling nhu d6 dai cia dir li¢u.

—— Quiet Zone

[ Position Detection
Patterns
Scparators for Position | Function

Detection Patterns Patterns
Symbol
== Timing Patterns o

[— Alignment Patterns

Format Information

Encoding
Region

Version Information

[ Data and Error
Correction Codewords

TAP CHI THONG TIN KHOA HOC & CONG NGHE QUANG BINH - SO 6/2017 69



NGHIEN CUU - TRAO POI

> B > - >

177 modules iy _ ta

Ver5|0n 40

—) 177 modules

Hinh 4: Cdu phién ban cia ma QR

(0510
21 Nl
modules [®]5
21
modules modules
Cacbudc thy hién:
Budc 1: Ma hoa bd chi ché d6 (Mode
Indicator).

Budc 2: Mahoa dd dai cua dir liéu.

Budc 3: Mahoadir liéu.

Budc 4: Hoan thanh céc bit.

Budc 5: Gi6i han chudi thanh cac chudi
con 8 bit.

Budc 6: Thém cac tir vao cudi néu chudi
qua ngin.

2.4.2. Tao b6 md sira 16i

Trong md QR chtra bd ma stra 16i. Cac khoi
dir liéu du phong dam bao ring mi QR van
duoc doc cho dit c6 mot phan khong nhan dién
duoc. Ma QR sir dung bo sira 16i Reed-
Solomon. Cac budc thuc hién:

Budc 1: Tim ra ¢6 bao nhiéu ma stra 15i can
duoc tao.

Budc 2: Tao mot thong diép da thuece.

Budc 3: Tao bd tao da thure.

2.4.3. Chon mau mdt na tot nhat

Str dung m6 hinh mét na cho phép tao ra 8
ma QR khac nhau va sau d6 chon mét trong s6
d6 s& dé d& dang nhat cho mot dau doc QR khi
quét. Modi m6 hinh mit na tao ra moét ma QR
khéc nhau. Sau khi tao ra cdc ma QR khac nhau
trong ndi b, no cung cap cho mdi mot ma QR
mot s6 diém xur phat theo cac quy tic quy dinh
trong tiéu chuan ma QR. Sau d6, cho rama QR
c6 50 diém tot nhét. Cac bude thyc hién:

Budc 1: Taoma QR.

Budc 2: Thém thong tin Loai.

Budc 3: Thém thong tin Phién ban.

Budc 4: Thém dir liéu Bits.

Budc 5: Hoan tat ma QR.

2.5. Quy trinh phat hién va doc ma QR

Quy trinh phat hién va doc ma QR dugc
thuc hién qua cac budc sau:

Budc 1: Phat hién Position Detection
Patterns.

Budc 2: X4c dinh phién ban str dung.

Budc 3: G& bo mit na dé 1y vé dit liéu tho.

Budc 4: Poc cac cell data va cac cell sira 16i
dé trich rat dit ligu can thiét.

3. XAy dung va trién khai ing dung

3.1. Xay dung vrng dung doc ma QR

Ung dung dugc xdy dung trén co so thu
vién Zxing - 1a mot thu vién ma nguon mo, Xu
ly nhiéu dinh dang ma vach 1 chiéuva?2 chiéu,
duogc cai dit bang Java va mot sd ngdn ngir
khéc; str dung ngon ngir 1ap trinh Visual Basic
vah¢ quan tri co sd dir li¢u (CSDL) SQL server
dé luu trit thong tin sinh vién.

3.2. Trién khai irng dung va danh gid két
qua

Ung dung duoc trién khai str dung qua cac
qua trinh sau:

QR Code Generator from the 2Xing Project

com/zhart?cht=qrichs=350x3508¢

Hinh 5:Tao ma QR bang phan mém
ZXing Project QR Code Generator
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3.2.1. Tao ma QR chira ma sinh vién

Trong qua trinh nay co6 thé str dung cac
phan mém tao online nhu: ZXing Project QR
Code Generator, QRStuff, GOQR, Maestro,.
[3] hodc str dung cac phan mém chay trén cac
dién thoai thong minh nhu: Barcode
Generator/Reader, ScanLife Barcode Reader,
QuickMark QR Code Reader, i-nigma
Barcode Scanner, QR Droid, Barcode
Scanner, mobiScan QR,...[4]. Két qua ctia qua
trinh nay 1a tap hinh anh cac ma QR chira ma
sinh vién.

3.2.2. Quét ma QR chira thong tin sinh vién
vao co'so dir lieu ung dung

Ung dung cung cap cho ngudi ding chirc
nang quét ma QR va hién thi thong tin da quét
dugc (ma sinh vién).

£ QR-code Quin I sinh vién by CNTTKS6 o )[®

Chua ding nhsp

Hinh 6 : Giao dién Ung dung khi quét ma
chua cé trong CSDL

Ung dung s& so sanh ma sinh vién quét
duoc va cac ma da ton tai trong co s¢ dir liéu dé
thong bao cho nguodi dung lya chon thém
thong tin sinh vién.
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Hinh 7: Giao dién tng dung khi thém
thong tin sinh vién vao CSDL
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Hinh 8 : Giao dién tim kiém théng tin sinh vién

Ngoai ra, tng dung con cung cip cac nut
churc nang: sura thong tin, x6a thong tin va tim
kiém thong tin sinh vién.

4.Kétluan va thao luin

Ung dung da duoc trién khai thir nghiém,
v6i cac thao tac don gian da thu dugc két qua
vuot trdi so vdi cac thao tac thi cong trude day
trong cong tac quan ly thong tin sinh vién.

Uu diém: C6 thé str dung cac thiét bi hién
c6 nhu camera cua laptop hodac camera thuong
dé quét ma, tiét kiém thoi gian nhap thong tin
sinh vién (chi 1 1an thao tac nhap dau tién hodc
c6 thé nhap thong tin qua cac phan mém khac
trén smartphone), cho két qua nhanh khi st
dung chuc nang tra cuu, dé cai dat va st dung
(c6 thé két ndi véi dién thoai dé thuc hién viéc
quét ma QR), c6 thé mé rong pham vi ting
dung sang cac linh vuc quan ly khac nhu quan
Iy nhan vién, quan 1y hdi vién,...

Nhugc diém: Ma QR nho c6 thé kho nhan
biét, yéu cau may tinh phai két ndi camera va
tmg dung cho két qua tot nhét khi sir dung cac
camera chuyén dung m

Tailiéu tham khdo:

[1]. https://vi.wikipedia.org

[2]. “QR Code - About 2D Code”. Denso-Wave
[3]. https://quantrimang.com

[4]. https://tinhte.vn
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