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ABSTRACT

With the ZXing library, the capture function of a smartphone can be used
to scan barcodes without being connected to a specialized equipment or
server. Additionally, barcode cards have been used in agencies,
businesses, and schools in for personnel information management systems.
Therefore, we have studied to take the advance of the smartphone in
scanning barcode to apply to a roll-call system. This approach has more
advantages than the traditional roll-call method. The proposed roll-call
system consists of sofiware on smartphones and software on PC. Libraries
including Zxing, Mcrypt, and winzipaes are used to build software on the
smartphone. This software has the following major functions: taking a
roll-call with a determined event, displaying a roll-call history, packing a
roll-call data into a compressed file with password protection and sending
it to the PC via email or other methods. The software on PC is developed
with functions such as: processing, summarizing, and reporting the roll
call results. The proposed roll-call system has successfully been tested at
Can Tho University where both students and staff have barcode identity
cards.

TOM TAT

Véi su ho tro ciia thie vién ZXing, ching ta co thé sir dung chirc nang chup
danh ciia dién thoai di ddng dé quét ma vach ma khéng can phdi két noi véi
thiét bi chuyén ding hay mdy chi. Thém vao do, cic co quan, doanh
nghiép va trwong hoc di ding thé c¢6 in md vach dé quan Iy can bg, cong
nhdn va vién churc. Vi vay, chung téi da nghién ciru khai thac kha nang
quét ma vach cua dién thoai di dong trong viéc diém danh. Phuwong phap
diém danh nay co nhiéu tién loi hon cac cach diém danh truyén th(fng. He¢
théng diém danh ma chiing téi xdy dung gom phan mém trén dién thoqi di
déng va phan mém trén may tinh (PC). Cdc thi vién Zxing, Mcrypt va
winzipaes dd dwoc vin dung dé phat trién phan mém trén dién thoai véi
cdc chirc ning chinh nhuwe: diém danh theo sw kién bang cach quét ma vach
trén thé, xem lich sir diém danh, dong goi dir liéu diém danh thanh tdp tin
nén c¢é mdt ma dé giri dén PC. Phan mem trén PC c6 chirc nang xir Iy, tong
hop, thong ké va trinh bay két qua diém danh. Hé thong da dwoc thir
nghiém thanh céng thong qua viéc diém danh trén thé sinh vién va thé vién
chirc o Truong Bai hoc Can Tho.
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1 GIOI THIEU

Ung dung ma vach (barcode) da dugc s dung
phé bién trong san xuat, phan phdi hang héa, quan
1y & cac co quan, cong ty, doanh nghiép. Pau quét
mi vach (barcode scanner) chuyén nghiép c6 thé
mua d& dang véi gia khong cao. Tuy nhién, dé van
hanh, dau quét ma vach phai dugc két ndi voi
computer hogc thiét bi xir Iy (goi chung 1a may
chu), nén chi thich hop cho cac hé théng c¢b dinh.
Dau quét mi vach ciing chua duoc ting dung trong
viéc diém danh (hoc sinh, sinh vién trong 16p hoc;
ngudi tham gia cac budi sinh hoat, hoi hop,...), vi
trong céc truong hop nay can 6 su co dong, gon
nhe. Dy 4n phan mém ngudn mo ZXing (Vlet tat
clia Zebra Crossing) d cung cép thu vién hd trg
xay dung ph?m mém doc ma vach cho thiét bi chay
trén nén tang Android (Barcode Scanner for
Android) va céc nén tang khac, cho phép ching ta
¢ thé st dung camera cua dién thoai di dong dé
quét mi vach ma khong can két ndi véi may chu
trong lic van hanh. Dién thoai thong minh ngay
nay cting tré nén phé bién véi gia thanh thép. Tir
d6, mo ra trién vong xdy dung nhiéu g dung véi
churc nang quét ma vach cua dién thoai thong minh.

Trén thé gidi, kha nang doc ma vach cua dién
thoai di dong thong minh da duoc khai thac trong
vai nam gan day. Tim trén Google Play, chung ta
s& thdy co kha nhiéu tmg dung quét mi vach xay
dung dua trén thu vién ZXing. Nhitng ting dung
nay tap trung vao muc dich nhén dang va xac dinh
gi4 c4, tim kiém san pham trén web khi dung dién
thoai di déng quét ma vach 1-D in trén san phdm
d6, hoac doc dir licu (URL va cac thong tin lién
lac) chira trong cac ma vach 2D dugc nhung trén
cac trang web. Chiing t6i chua tim thdy nghién ctru
nao vé viéc ung dung kha nang doc ma vach cua
thiét bi Android trong viéc diém danh.

Tir dau nam 2013, chung t6i dd nghién ctru viée
doc ma vach in trén thé bé’mg dién thoai Android va
tmg dung trong diém danh. “Hé thdng diém danh
b.':flng cach dung dién thoai thong minh doc ma vach
in trén thé” do chung toi phat trién bao gdm hai goi
phin mém: phan mém trén dién thoai di dong
Android va phin mém trén PC. Cho dén nay,
chiung t6i dd co ban hoan thanh hé théng nay,
tao co s cho cho viéc trién khai ng dung trong
thuc té.

2 PHUONG PHAP NGHIEN CUU
2.1 Thiét ké chirc ning ciia hé thong

Dua vao muc dich, yéu cau cua viéc diém danh
va dac diém cua cac su kién dien ra trong thuc te,
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chung t6i d xdy dung chirc ning ciia phan mém
trén dién thoai di dong va phan mém trén PC.

Phin mém trén dién thoai c6 cac chuc nang
chinh 13 thuc hién viéc diém danh theo su kién
(budi hoc, budi hop,...) bang cach quét mi vach in
trén thé hoc sinh, sinh vién, vién chuc. Dé thuc
hién chirc ning chinh nay can c6 cic chirc ning
phu tro nhu sau: khai bao su kién can diém danh
(tén su kién, thoi gian, dia diém, sé lan dién ra);
luu su kién diém danh; chon su kién da dugc khai
béo dé diém danh; xem lich st diém danh theo su
kién; giai ma ma vach, ma hoa dir liéu diém danh,
dong goi thanh tap tin nén voi mat khéu, xuét ra
Iwu trén thé nhé cua dién thoai, goi dén ngudi quan
ly bang email, hodc tai 1én trang web quan 1y cua
co quan, hodc chép truc tiép vao PC théng qua
cong USB. Chiing t6i nghién ctru va van dung céc
thu vién ZXing, Mcrypt va winzipaes dé phat trién
phan mém trén dién thoai di dong théng minh chay
trén nén tang Android. Phén 16i (core) cua thu vién
ZXing dugc ap dung cho viéc quét va gidi ma ma
vach, chia sé qua email, cho phép chon cac tuy
chinh khi quét ma vach nhu: c6 hodc khong hig¢u
g rung, phat 4m bao sau mdi lan quét va giai ma
thanh cong, quét timg thé hay quét lién tuc nhiéu
thé, bat hodc tit dén flash. Nhu vay, ¢ nhiéu chire
ning cua ing dung ma ZXing chua hd trg, can phai
phat trién moi.

Pham mém trén PC ding cho viéc quan 1y va
luu trir két qua diém danh véi chirc ning chinh 13
téng hop nguodi c6 mat, Véng mat theo su kién va
s6 lan diém danh. Dé thuc hién chuc nang chinh
nay can ¢ cac chic ning phu tro nhu sau: ding
nhdp va phan quyén quan tri; tai tap tin dir liéu
diém danh tir dién thoai di dong; nhap (import) dir
liéu dé xu Iy (danh sach cac don vi, danh sach
ngudi tham gia sy kién, dir liéu quét ma vach tir
dién thoai); xem, sira, xoa dit liéu; thong ké va xuét
két qua diém danh theo su kién va theo don vi (16p
hoc, khoa, phong, ban, t6 nhém,...). Phin mém
trén PC dugc viét trén nén web voi ngdn ngit PHP.

Viée thtr nghiém duoc thyc hién tai Truong Dai
hoc Can Tho, théng qua viéc diém danh nhiéu 16p
hoc va bubi hop ¢ mot s6 don vi trong truong. Vi
Trudng Pai hoc Can Tho ding thé sinh vién va thé
can bg co6 in ma vach Code 39, nén ching t6i da
xay dung phﬁn mém trén dién thoai di dong tuong
thich véi loai ma vach nay.

2.2 Thu vién ZXing [2] [5]

_ ZXing la thu vién chinh ma chung tdi sir dung
dé phat trién “H¢ thong diém danh bang phuong
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phap doc ma vach trén thé bdi dién thoai thong
minh”.

ZXing (viét tat ciia “Zebra crossing”) la mot
thu vién ma nguf)n ma, Xt ly nhiéu loai ma vach,
dugc cai dat bang ngdn ngit Java. Muyc dich cua thu
vién nay la st dung camera trén dién thoai di dong
dé chup va giai ma ma vach ma khong can phai két
nbi voi may chi. Thang 9 niam 2008, Zxing 1.0
duoc phat hanh. Phién ban méi nhat hién nay la
Zxing 3.1.0. Thu vién Zxing hd tro quét cac loai
ma vach sau: UPC-A va UPC-E; EAN-8 va EAN-
13; Code 39; Code 128; QR Code; Data Matrix;
ITF.

Thu vién nay duogc chia lam nhiéu mé-dun, mot
s0 md-dun thuong xuyén dugce cép nhét nhu:

— core: la phan 15i thu vién gidi ma va la phan
chinh cua toan bo du an.

— javase: phan thu vién danh cho phat trién
ung dung gidi ma barcode trén nén tang J2SE.

— android: phan thu vién danh cho phat trién
ung dung trén dién thoai di dong dung hé diéu
hanh Android.

— androidtest: chuong trinh chay thir trén
Android.

— android-integration: thu vién hd trg tich
hop bd quét ma vach (Barcode scanner) cho hé
di€u hanh Android.

— zxing.appspot.com: mi ngudn cua trang
web tao ma vach http://zxing.appspot.com/.

C6 mdt s& mo-dun it duoc thay ddi nhu sau:

— javame: hd trg viéc giai md ma vach trén
nén tang JavaME.

— csharp: thu vién cho C#.
— cpp: thu vién cho C++.
— rim: thu vién cho RIM (Blackberry).

iphone: thu vién cho iPhone (chi hd trg ma

QR).
— bug: thu vién cho BugLabs's BUG.
— symbian: thu vién cho Symbian.

2.3 Caich cai dat thw vién Zxing, Mcrypt va
winzipaes trén méi truong tich hep Eclipse dé
phat trién rng dung Android

Sau day la cac budc cai dat dé sir dung bd thu
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vién ma ngudn mé Zxing trén moi trudng tich hop
Eclipse (chung t6i sir dung phién ban ZXing 2.3.0):

Tai vé md ngudn thu vién ZXing [2]. Sau d6
giai nén tap tin nay vao thu muc hay 0 dia tuy y (Vi
du C:\Users\zxing-2.3.0).

Tai vé tap tin core.jar [6] va luu vao 6 dia tuy .

Trén Eclipse m& project mdi: chon File, chon
New, chon Android Project, chon “Create project
from existing code”, nhip chudt vao “Browse” trd
dén duong dan chira thu muc android cua zxing
(vi du nhu C:\Users\zxing-2.3.0\android), chon
OK, chon Finish. Project dugc sinh ra c6 tén la
CaptureActivity (chi hd tro tir Android 4.4.2,
tuong Gmg voi API 19 vé sau).

Ké tiép, trén Eclipse hdy nhip chudt phai vao
CaptureActivity project, chon properties, chon
Java Build Path, chon Libraries, chon Add External
Jars, tro dén duong dan chira core.jar va chon tap
tin nay, chon Open, chon OK.

Nhip chuét phai vao CaptureActivity project,
chon properties, chon Android, chon checkbox “Is
Library”, chon OK.

Tai vé tap tin zip4j-1.3.1.jar ding dé thyc hién
nén va giai nén tap tin .zip trén android [7]. Viéc
thuc hién import tdp tin zip4j-1.3.1.jar tuong tu
nhu import tap tin core.jar.

Téi day, ta co thé tao project cua ng dung doc
ma vach va thém bd thu vién CaptureActivity da
duogc sinh ra & cac budc trén vao project nay trudc
khi tiép tuc lap trinh phat trién g dung.

3 KET QUA VA THAO LUAN

3.1 Phat trién “Ung dung diém danh bing
phwong phap doc ma vach trén thé béi di€n
thoai thong minh”

3.1.1 Mo ta ung dung

Phan mém mg dung diém danh bang phwong
phap doc ma vach in trén thé co thé cai dat trén cac
dién thoai thong minh chay hé diéu hanh Android
tir 3.0 trd 1én c6 trang bi camera. Tc d6 quét the
nhanh va nhay hon véi cac dién thoai c6 camera
chinh c6 do phan giai khoang 5MP. So d6 dicu
khién chirc ning ctia phdn mém trén dién thoai nhur
Hinh 1.
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Hinh 1: So d6 diéu khién chirc ning ciia phan mém trén dién thoai

Phan mém nay c6 thé diém danh nhimg nguoi
tham dyu cho cung mdt su kién vao mot hodc nhiéu
thoi diém khac nhau. Trudc khi diém danh can
thiét 1ap sy kién va nhap nhimg thong tin can thiét
cua sy kién nhu: tén sy kién, khoang thoi gian ; dién
ra su kién, dia diém, s6 budi dién ra su kién, sé thu
tu 1an diém danh. Cac tuy chon cia thu vién ZXing
cling duoc st dung nhu: quét thé lién tuc, phat
tiéng “beep” hoidc dién thoai rung sau mdi 1an quét
va giai ma thanh cong, bat dén flash khi thiéu anh
sang. Sau khi két thiic giai doan quét thé, danh sach
nguoi dugc diém danh (c6 mat) s€ dugc luu lai
trong lich sir (trén co so dir liéu SQLite) bao gdbm
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céc thong tin: Ma so sinh vién/vién chirc, thoi diém
quét, ngay diém danh. Tap tin danh sach diém danh
¢6 thé dugc xem truc tiép trén dién thoai va xuét ra
thanh tap tin dit liéu dwoc ma hoa dé tién hanh xur
Iy diém danh trén phdn mém may tinh. Tap tin dit
lidu nay c6 thé duoc tai 1én server (boi chirc nang
upload file) va c6 thé gui. dén nguoi xur 1y bang
email tryc tlep tr phan mém trén dién thoai, néu
dién thoai c6 két ndi mang.

3.1.2 Cac mé-dun cua ph(fn mém trén dién thoai

Phan mém trén dién thoai gém 6 mo-dun duoc
két noi theo so @6 Hinh 2:
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Hinh 2: So' @6 quan hé giira cAc md-dun

Mé-dun quén Iy danh sich sw kién: Ding dé
quan 1y danh sach sy kién co thé chon dé diém
danh. Trong mét 1an diém danh va xuit dit liéu chi
cho phép ap dung mét su kién duy nhét dé dam bao
tinh nhat quan cta dit liéu da quét. Khi chua c6 su
kién dugc chon hodc chua céd sy kién thich hop,
nguoi thyc hién diém danh tao sy kién madi va chon
mot sy kién dé tién hanh diém danh, khi d6 phan
mém s& dang ky mot phién lam viéc va luu trir sy
kién dang duoc ap dung, sau do tién hanh quét
ma vach.

Mo-dun qudn ly quét ma vach: Dung thu vién
ZXing @ diéu khién camera, thu nhan hinh anh,
giai ma dir li€u, thuc hién cac tuy chinh nhu: phat
am thanh khi quét va gidi ma thanh cong, bat tat
den flash. Trong khi quét thé, ma vach s€ duoc
chup lién tuc, giai ma va luu vao co so dir ligu
SQLite cia Android. Dé thuan tién cho viéc xir Iy
vao xuét dir liéu, chung t6i da tao thém médt co so
dit liéu khac dé luu dix lidu duoc giai ma va cac
thong tin vé sy kién trén bo nhé cia dién thoai.

Mé-dun xudt div liéu: Ding thu vién mad hoa
Merypt [4] va thu vién winzipaes [10] dé tao tap
tin .zip, c6 thé dat mat khau cho tap tin nay. Trudc
khi xuét tap tin diém danh, nguoi thuc hién diém
danh phai chon sy kién, néu khong cé su kién nao
hién dang dugc chon dé diém danh, hé théng s€
mac dinh ngédn khong cho xuét tap tin diém danh.
Ngudi thye hién diém danh can phai quay lai muc
quan 1y danh sach su kién dé chon mot su kién phu
hop cho tién hanh xuét tap tin. Trudc khi xuat tap
tin, hé théng kiém tra mat khiu bao vé tap tin co
dugc nhap chua, néu da nhap xong thi mot ludng
xtr Iy méi duge thiét 1ap duyét qua tat ca dir liéu
duoc luu trong hé quan tri SQLite Android, liy ra
thong tin cia sy kién trong phién lam viéc, cac
thong tin dugc ghi vao mot tap tin .txt (theo dinh
dang <tén sy kién>_<ngdy thang nam>_<gid xuét
dir lieu> <so thir tw lan diém danh>.txt), dwoc ma
hoéa dudi dang AES 128 bit, va duoc thiét lap
quyén chi doc cho tap tin. Sau d6, mét tién trinh
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khac dong goi tap tin nay vao trong mdt tap tin nén
.zip va khoa tap tin nén véi mat khau dwoc luu tir
nguoi quan 1y. Tap tin s& duoc xuét chira trong the
SDCard cua dién thoai theo duong dan dugc dinh
dang (vi du: DHCT/<tén sy kién duoc xuit>). Sau
khi xuat dir liéu thi hé théng s& hién thi cau hoi
“Ban mudn xo4 lich sir khong?”, néu chon “Déng
¥ thi hé thong s& xo4 lich sir vira quét xong va trd
vé dé thuc hién su kién méi, néu chon “Khong” thi
hé thong s& cho phép quét tiép.

Mo-dun xem lgi lich sw, gidi ma tdp tin: Xem
lai lich st d& quét, bao gdm cac hoat dong truy van
dén co so dir lidu SQLite, doc tat ca nhitng dir liu
da Ivu khi quét thé thanh cong. Giai ma tap tin da
xuét bao g6m cac hoat dong: chon tap tin can giai
mi trong thé nhd va tién hanh giai ma dé hién thi ra
man hinh, xem trude ndi dung s€ tai 1én may tinh.

Mo-dun upload tdp tin da xudt lén server vi
mo-dun gii tdp tin da xudt dén ngwoi xir ly biang
mail: Két ndi dé tai tap tin 1én server bang giao
thirc HTTP. Viéc upload tap tin s& dugc phéi hop
vGi hé thong web server bang chirc ning cta phan
mém trén may tinh dugc viét bang ngon ngu PHP
Khi tai 1én, hé thong bét cira s6 “pop-up” cho
nguoi ding chon dén nhitng tap tin da xuét ra thé
nhd, nguoi dung chon tap tin va dién dia chi IP cua
web server. Dé dam bao dwugc do bio mat, khi
ngudi dung gui tép tin 1én server, server s€ tiép
nhan va chuyén tip tin tir thu muc upload cong
cong dén thu muc an toan danh cho viéc xu Iy
sau nay.

3.2 Xay dung phin mém trén may vi tinh
3.2.1 M0 td phan mém

Phan mém quan 1y diém danh trén may vi tinh
dugc xay dyng trén nén web bang ngén ngit PHP
va hé quan tri MYSQL. Phin mém nay c6 nhiém
vu quan ly cac danh sach sy kién, import tdp tin
danh sach can phai diém danh dang Excel, import
tap tin dir lidu tong hop di dugc tai vé tir dién
thoai, gidi ma dir li€u tap tin téng hop tr dién thoai,
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tiép nhén cac tap tin diém danh tir dién thoai d3 tai
1én server bang duong truyén mang véi giao thic
HTTP. X 1y va théng ké danh sach diém danh
theo tirng sy kién riéng 1é theo ngay hodc theo sy
kién dién ra nhiéu ngay. Export két qua théng ké
diém danh dang excel hoic pdf.

3.2.2 Cac mé-dun dwoc xdy dung

Dé phat trién phin mém nay, chung t6i da xac
dinh cac chirc ning can thiét, tir d6 xdy dung cac
md-dun twong tng theo chitc nang. Cac mo-dun da
duoc xay dung nhu sau:

Mé-dun ding nhip, phin quyén quin tri:
Mb-dun niy phan quyén truy cap chinh sira, xem
dir liéu. Mdi ngudi khi dang ky hé théng s& duoc
gan gia tri quyén la chi dwoc xem sy kién, tén danh
sach. Khi c6 mot nguoi (tam goi 1a nguoi quan ly)
dang nhap, hé thong kiém tra tén da dugc dang ky
trong hé quan tri MYSQL va liy ra quyen truy cap
cua nguoi do, sau d6 dang ky mdt phién lam viéc
cho nguoi quan ly. Mac dinh modt phién lam viéc
khong qua 10 phut, sau khoang thoi gian d6 nguoi
quan 1y can dang nhap lai dé tiép tuc hoat dong.

Mo-dun nhén tap tin tai 1én tir di€n thoai
Android: Mo6-dun nay s€ luon chay cung vdi web
server, dé thuc hién nhiém vu nhéin dang IP cua
dién thoai dang két ndi. Tép tin trong qué trinh tai
én s€ dugc luu tam trong thu muc “temp”, sau khi
hoan thanh s& n6 dugc di chuyén sang thu muc
upload dé sau nay tién hanh dua vao diém danh,
ddng thoi lwu vao hé quan tri MYSQL céc thong
$6: thoi gian upload tap tin, IP cua dién thoai va tén
tap tin da upload, duong dan tap tin trong thu muc
upload.

Mé-dun import dir liéu: Mo-dun dung dé
import dir liéu véi sb luong nhiéu bang tap tin
excel. Nhitng danh sach can 1mp0rt gom:

—  Danh sdch don vi can diém danh: Pon vi
diém danh 1 tén truong hoc, co quan hay mét bd
phan cia co quan,... Phin mém ding thu vién
excel_reader dé doc tap tin excel va loc theo timg
dong dé dua vao hé quan tri co s dir lieu MYSQL.
Don vi can diém danh duoc gan khoa duy nhat, do
d6 néu dir lidu co trung thi phin mém s& bat thong
bao yéu cAu chon lai nhiing don vi chua dugc dua
vao co so dir liéu.

— Danh sach nguwoi tham dy sy kién: Danh
sach nay phy thudc vao don vi diém danh. Do d6,
danh sach ngudi di tham du sy kién s€ rang bude
v6i don vi diém danh. M&i mot don vi diém danh
¢6 thé c6 mot hodc nhidu danh sach ngudi tham gia
su kién khac nhau.
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— Dwr liéu quét ma vach tie dién thogi: Khi
diém danh cho mot su kién véi sb luong nguoi
tham du dong dao, c6 thé s& phai st dung cing mot
lac nhiéu dién thoai dé thyuc hién viée quét thé. Do
do, cung mot sy kién cod thé ¢6 nhiéu tap tin can
import. Nhing tip tin xuét ra tir cac dién thoai s&
dugc chuyén dén may tinh bang nhiéu cach: sao
chép truc tiép vao may tinh, upload 1én server hodc
giri email c6 dinh kém tp tin di duoc xuit ra dén
ngudi quan ly. Vi dé dam bao tinh toan ven dit
liu, khong bi chinh stra khi guri vé server, tap tin
trude khi xuét ra thé nhé cua dién thoai phai duoc
ma hoa, duge dong thanh tap tin nén, c6 mat khau
ma hoa theo thuat toan AES 128 bit. Vi vay khi
nhan dugc tap tin, viéc trude tién 1a can phai giai
nén tap tin .zip. Khi tién hanh xur ly dir lidu quet
thé, phan mém giai ma tap tin bang thuat toan
Decrypt AES 128bit, sau do6, dir li¢u dugc doc ting
dong tir dau dén cudi tap tin va dwa cac gia tri vao
mdt bang de hién thi danh sach dién danh véi cac
thong tin can thiét: tén su kién, ngay gio diém
danh, s6 budi, 1an diém danh, dia diém, danh sach
ngudi c6 mét, thoi diém quét thé cta timg nguoi,
thong ké nguoi ving mit.

Mo-dun quén ly viéc xem, siwra, x6a dir liéu:
Chi cho phép ngudi ¢ tham quyén (administrator)
médi dugce chinh stra, thém, x6a dir liéu. Mo-dun
nay bao gdm cac mang:

= Quan ly don vi dwoc diém danh: mdi don vi
can diém danh dugc quan ly bang ma don vi.

~— Quan ly danh sdch diém danh: danh sach
diém da1~1h duoc quan ly theo don vi duge diém
danh, moi danh sach c6 thé chinh sira thém, sira,
x6a thanh vién.

—  Quan ly sy kién: sy kién dugc import vao tu
dién thoai.

— Quan Iy dit liéu diém danh: dit liéu diém
danh duwogc import tir dién thoai androigl, maic dinh
khong duoc chinl} sura, chi dugc quyén xem dya
trén tén sy kién, lan diém danh va ngay diém danh
de dam bao tinh trung thuec.

Mé-dun théng ké d@ém danh cho ting sw
lgién: Mot su‘kién co the ‘duqc di@m danh nhicu
lan, trong nhiéu ngay, nhi€u dia diém khac nhau,
nhi€u danh sach nguoi tham duy.

Mé-dun théng ké g'liém danh theo ngay:
Trong mét ngay c6 thé diém danh nhi€u sy kién.

4 KET LUAN VA DE XUAT

Hé théng diém danh bang cach dung dién thoai
thong minh doc ma vach in trén thé do chung toi



Tap chi Khoa hoc Truong Pai hoc Can Tho

phat trién da tich hop dugce cac thu vién ZXing,
Mecrypt va winzipaes, phét trién thém nhiéu chirc
ning méi cho phan mém quét mi vach trén dién
thoai théng minh, phdi hgp véi phan mém trén may
tinh va thuc hién truyén dir liéu qua mang internet
hodc mang vién thong. Hé théng nay da duoc thir
nghiém thanh cong thong qua viéc diém danh trén
cac 16p hoc va nhiing budi sinh hoat, hoi hop &
Khoa Coéng nghé thong tin va Truyén thong,
Trudong Pai hoc Can Tho. Giai phap nay da giap
cho viéc diém danh tré nén nhanh gon, it tén cong
strc, tang tinh trung thuc va tién 1oi trong viéc tim
kiém, théng ké, téng hop, sao luu dir liéu. Pac biét
l1a trong cac truong hop hdi hop dong nguoi cod
nhiéu don vi tham gia hodc cac 16p hoc ¢ nhiéu
hoc sinh, sinh vién va phai diém danh nhiéu 1an
trong hoc ky. Hé thong c6 thé dua vao sir dung
trong trudng hoc, cac co quan, doanh nghiép.

Chung t6i mong mudn tng dung nay duoc
chuyén giao cho cac phong, ban, khoa trong
Truong Dai hoc Cin Tho va cac co quan, don vi
khéac. Qua su dung sé phat hién cac nhugc diém
hodc phat sinh cic yéu cau méi. Ching t6i s& tiép
tuc hoan thién cho cac phién ban sau, déng thoi sé
tiép tuc phat trién ung dung nay cho cac dién thoai
di dong chay trén cac nén tang khac nhu i0S va
Windows Phone.

Céac ung dung cua cong nghé ma vach ngay
cang pho bién va da dang. Kha ning dung chic
nang chup anh cua di¢n thoai di dong thong minh
dé quét ma vach dd mo ra nhiéu ing dung trong
thyc té. Ching t6i hy vong s& c6 nhiéu tng dung
méi dua trén kha nang quét ma vach cia dién thoai
di dong.

LOI CAM TA

Nghién ctru dugce thuc hién trong khudn khd dé
tai cdp truong mi sb T2014-09, Truong Dai hoc
Can Tho. T4c gia chan thanh cam on cac ban trén
cac trang web, dién dan di trao ddi, giup do giai
quyét cac van dé vé 1ap trinh Android, xir Iy viéc
quét mi vach bang dién thoai di dong, cam on quy
thdy c6, vién chuc va sinh vién Khoa Cong nghé
thong tin va Truyén thong, Truong Pai hoc Can
Tho da hd tro trong viéc thir nghiém, diém danh
mot s6 16p hoc phan va cac budi hop cia can bd
vién chirc, cdm on nguoi phan bién di co nhiéu
gop ¥ dé chiing t6i hoan chinh bai bao nay.
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