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Tém tit — Nghién ctru nay dé xuat 4p dung cong nghé bluetooth dé diém danh ty dong. Viéc diém
danh bang cic phuong phép thii cong truyén thong mit dii chinh xac nhung ton nhidu thoi gian; Mot s6
céi tién trong ap dung cong nghé diém danh van tay, quét thé tir, quét ma QR, barcode, RFID (Radio-
Frequency Identification) dé diém danh da dy nhanh toc d6 diém danh va kha ning tong hop két qua
nhanh chong nhung chua hiéu qua vé mit chi phi va cai dat phirc tap, dong thoi chua dam bao tinh chinh
xéc trong cac trudng hop gian 1an hodc diém danh ho. Nghién ciru nay gitip cai thién dwoc cac nhuge
diém trén nho vao sy phd bién ciia cac thiét bi di dong c6 tich hop bluetooth ciing nhu nhitng uu diém
clia cong nghé nay nhu khoang cach két ndi khong day xa, tbc d6 va bang thong truyén dir lidu cao, ...

Abstract — Proposal to use bluetooth technology for automatic timekeeping. In traditional manual
methods, attendance checks are accurate but time consuming. Some applications use fingerprint
technology, QR code (Quick Response code), barcode, RFI (Radio-Frequency Identification) to speed up
time attendance, but still do not save costs, complicated settings and fraud is unavoidable. Our solution
helps to improve the above disadvantages thanks to the popularity of bluetooth-integrated mobile devices,
as well as thanks to the advantages of this technology such as long wireless connection distance, high
speed and high bandwidth, ...

Tir khéa — Cong nghé bluetooth, diém danh ty dong.
1. Mé dau

Cong nghé két ndi khong déy ra doi da thay d6i hoan toan cac cach thirc hoat dong truyén
thong ctia con nguoi. Nhiéu hoat dong thii cong da dan chuyén sang ty dong bang viéc ap dung
cong nghe ket no6i khong day. Cong ngh¢ bluetooth la mot trong nhimmg cong nghé két nbi khong
day tAm ngan phd bién nhat hién nay. Bluetooth duoc tich hop trén hau hét cac thiét bi di dong,
thiét bi dién tir do d6 viéc giao tiép giita cac thiét bi 1a thuan tién wva nhanh chong. Cac phién
ban cua bluetooth lan luot ra doi ngay cang day manh pham vi, toc d6 két nbi va bang thong
truyen dir liéu. Mot nghién clru tong quan vé bluetooth cho thiy kha ning giao. tiép giita cac
thiét bi thong qua bluetooth 1a vu diém chinh dam bao cong nghé nay s& cang tién xa hon nita
trong tuong lai (Madhvi, 2015).
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Hoat dong diém danh/chém cong hang ngay tai cic co so gido duc ciing nhu cac doanh
nghiép, t6 chirc da phan van con dang duoc thuc hién thu cong. Viée diém danh thu cong ton
nhiéu thoi gian nhung dam bao tinh chinh xac. Mit khac, mot s6 co so gido duc da sir dung
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cong nghé chdm coéng van tay, thé tir, nhan dién khudén mat, quét ma QR, barcode, RFID
(Kotevski, 2018); cac phuong phap nay da cai thién dugc véan dé tiéu ton thoi gian va kha ning
téng hop két qua nhanh chong nhung trong d6 hoac la cai dat xu ly phirc tap, chi phi cao hoac
1a chua dam bao yéu t6 vé do tin cay va chdng gian 1an.

Bai bao nay 1a nghién ctru ap dung cong nghé bluetooth vao tmg dung diém danh, duoc thir
nghiém cho viéc diém danh sinh vién tham gia 16p hoc va cac hoat dong c6 tinh diém rén luyén
tai Truong Dai hoc Cong thuong TP H6 Chi Minh va cho két qua dong gop nhu sau: m6 hinh
d& thuc hién do sinh vién chi can ding ky thiét bi trude va bat két ndi bluetooth trong qua trinh
kiém tra hoat dong; pham vi quét rong nén khong can di chuyén nhiéu; ¢é thé diém danh nhiéu
lan trong thoi gian dién ra hoat dong ¢ trang thai thu dong (sinh vién chi cin mé bluetooth lién
tuc va khong can phai lam gi khac) nén khong nhiing khong gdy ra cac phién phuc dbi véi
nguoi tham gia sy kién ma con chong duogc tinh trang gian 1an trong diém danh; thiét bi cua
sinh vién khong can két ndi internet (sinh vién chi can phat duoc bluetooth — didu ma cac thiét
bi di dong deu dap ung dugc); két qua tong hop c6 thé duogc dong bd vé hé théng (co so dit liéu)
khi c6 két ndi internet; nguoi dugc diém danh c6 thé xem két qua dlem danh trén website ngay
1ap tirc (néu c6 internet va néu ngudi diém danh da déng bo két qua vé hé thdng).

Phan con lai ciia bai bao gom céc ndi dung: phan 2 trinh bay vé cac cong trinh lién quan dén
nghién ciu, phan 3 trinh by vé phuong phap thyc hién, phan 4 két qua thuc nghiém, phan 5
két luan.

2. Cac cong trinh lién quan
2.1. Cdc nghién ciru nwoc ngoai

Nhom tac gia (Lodha, 2015) da d& xuat ap dung bluetooth dé diérn danh nguoi tham dy su
kién/I6p hoc da cai thién hon phuong phap diém danh truyén thong v€ mat thoi gian va tra ket
quad thong ké diém danh vé cho ngudi quan tri.

Nhom tac gia (Rjeib, 2018) da nghién ctru str dung cong nghé song vo tuyén RFID dé diém
danh. RFID la cong ngh¢ khong day st dung cho muyc dich nhén dang va theo doi dbi tuong
thong qua song vo tuyén dé truyen dir liéu tir thé dién tir goi 1a thé RFID hodc nhin dé gui dit
liéu dén dau doc RFID. Hé thong web duoc x@y dung dé quan 1y thong ké diém danh va ngudi
dugc diém danh c6 thé xem duoc két qua diém danh va cho phan hdi vé hé thong.

(Rudra, 2019) va cong su dé xuat sir dung cong nghé bluetooth dé diém danh nguoi tham
du thong qua thiét bi android cho hi¢u qua dugc nhén xét la t6t hon cac phurong phap diém danh
truyén thong va diém danh bang song vo tuyén RFID, nhan dang khuén mit vé mit thoi gian,
chi phi va d¢ phtrc tap.

Nhom tac gia (Asri, 2020) da dé xuat phuong phap diém danh bang QR-code cho két qua
diém danh nhanh chéng giai quyét duoc van dé 16p hoc/su kién 6 86 lugng nguoi tham gia qua
dong. Tuy nhién, phuong phap nay doi hoi thiét bi ciia nguoi dugce dlem danh phai dugc két
ndi internet, diém nay sé& 1a han ché dbi v6i truong hop két ndi mang yéu hodc khong co song
wifl.

2.1. Cdc nghién ciru trong nwoc

Nhom tac gia (Nguyén Thanh Hai, 2020) dé xuat phuwong phap diém danh nguoi tham dy
bang hoc sau dé nhan dang guong mit v6i dic trung harr-like két hop véi thuat toan rimg ngiu
nhién cho két qua nhén dang cho d¢ chinh xac cao va tra vé két xuét dir liéu diém danh nhanh
chong. Tuy nhién can phai xay dung co so dir liéu anh ban dau da 16n dé cho qua trinh huan
luyén dat hiéu qua cao, viéc huan luyén mé hinh ciing doi hoi vé thoi gian va xir 1y thuat toan
phue tap dong thoi qua trinh diém danh chi nhan dién dugc lan luot timg d6i twong nén con
chua t6i wru vé mat thoi gian diém danh.
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Tai hoi nghi Fair nhom tac gia (Ly Ta Nga, 2021) da dé xuit phuong phap su dung cong
nghé RFID dé diém danh nguoi tham du két hop voi viée thong bao két qua diém danh qua
email. Phuong phap nay cho két qua trong thoi gian thuc dé nguoi diém danh c6 thé thay ngay
két qua diém danh va hd tro diém danh thu cong dbi v6i nhitng ngudi tham du bi mat/ quén
mang theo thé. D& xuit nay cho két qua vdi tbe d6 nhanh va do chinh xac cao nhung ton kém
chi phi trong van hanh va bao tri, diém bt tién 1a ngudi duogc diém danh luén phai mang theo
thé dé thyc hién diém danh.

Déi v6i cac cong trinh thue hién viée diém danh ngoai nuoc dugc cong b6 thi viéc 4p dung
cong ngh¢ bluetooth da duoc ap dung tir ndm 2015 dén nay véi nhiéu bai bao da khang dinh vu
diém cua céng nghé nay so voi RFID, cac phuong phap hoc sau va cac phuong phap diém danh
thong thuong. Ngoai uu diém diém danh nhanh chong va tong hop két qua trong thoi gian thuce
con ¢6 cac vu diém khac nhu: sy pho bién cua cac thiét bi ¢6 tich hop bluetooth, sy ti€u thy it
dién nang do cong ngh¢ BLE(Bluetooth Low Energy), toc do truyen dir liéu cao, chi phi thap,
trién khai don gian cac cam bién khong day, khong phu thugce két ndi internet. Tuy nhién céc
nghién ctru trong nudc chua khai thac dén nhitng vu diém nay cua cong nghé bluetooth dé ap
dung vao vi¢c diém danh hodc cac hé théng chdm cong khac.

3. Phuwong phap thuc hién

Céac bude dé thyuc hién diém danh gém hai giai doan: giai doan chuin bj va giai doan diém
danh tham dy nhu hinh 3.
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diém danh, nguoi dugc diém danh mo
bluetooth theo hudng dan cuia ban t6 chirc: mo

sudt qua trinh hodc md tai mot/mot sd thoi Hinh 3. M6 ti luong xir Iy ciia hé thong
diém. Tai cac thoi diém thye hién diém danh,

ngudi ciia ban t chuc s& cam thiét b co cai dat phan mém QLDT (c6 trén Google Play) (va da
mé bluetooth, dinh vi) di chuyén theo khong gian t6 chtrc sur kién sao cho co thé quét duoc tat
ca nhitng ngudi tham gia sy kién. Céc thiét bi nam trong tim hoat dong cia tin hiéu bluetooth
s& duoc thiét b quét phat hién va gin véi dinh danh ngudi ding ky trude d6. Danh sach quét
dugc c6 thé dugc dong bo 1én hé théng bang cach nhan nit dong b trén giao dién tmg dung.

Tinh ning diém danh bang quét bluetooth chi thuc hién dugc dbi voi cac sinh vién c6 dién
thoai thong minh va c6 ho trg bluetooth. Co ché hoat dong cua vi¢c diém danh nhu sau:

- Mot thanh vién ban td chirc s& mé chue nang bluetooth, chirc nang dinh vi trén thiét bi,
m¢ phan mém QLDT, dang nhap bang tai khodn quan 1y, chon hoat dong can diém danh va
khéi dong chirc nang quét cac thi€t bi bluetooth & xung quanh.

- Tiép d6 cac thanh vién nay s& cam theo thiét bi va di chuyén bao quat khip khong gian
noi dién ra sy kién sao cho khong gian quét cua thiét bi ¢6 thé phu dugc toan b nguoi tham dy
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c6 mit trong khong gian su kién nay. Viée xac dinh ban kinh quét cua thiét bi can dugc thir
nghiém, va duong di can duogc thiét ké theo khong gian t6 chic su kién.

- Nhitng nguoi dugce diém danh c6 thiét bi phai mé bluetooth theo hudng dan cta ban to
chtrc: mé sudt qua trinh hodc mé tai mot/mot so thoi diem.

- Céc thiét bi mé bluetooth nam trong tam quét cua thiét bj ctia nhan sy diém danh s&
dugc luu vao trong danh sach cac thiét bi da diém danh. Cac thong tin dugc luu trit bao gom:
thong tin vé su kién, thong tin vé thoi gian diém danh, thong tin dic trung vé thiét bi (cac thiét
bi khac nhau s€ c6 thong tin khac nhau), thong tin vé nguoi dugce diém danh (ma dinh danh, ho
tén, ... ma da duoc dang ky trudc do).

- Danh sach nay s€ dugc cap nhat 1én database server truc tiép néu thiét bi diém danh c6
két noi1 internet. Néu thiét bi diém danh khong c6 két noi internet thi danh sach diém danh duoc
luu tam trong thiét bi va sau d6 guri 1én database server khi thiét bi c6 két ndi internet.

Uu nhuoc diém cia phuong thirc diém danh bang bluetooth va QR-code dugc phan tich
trong bang 1.
Bing 1: So sanh phwong thirc diém danh bang bluetooth va OR-code

Piém danh bz‘“lng bluetooth

Piém danh bing QR-code

U'u diém

- Thiét bj ctia ngudi duoc diém danh khong
can phai c6 két nodi internet, chi can phat
dugc bluetooth (dicu ma hau hét cac thiét

- Ban t6 chirc khong can cu
nguoi di chuyén trong khong
gian sy kién.

bi di dong déu co).

- Ngudi dugc diém danh khong can phai
thuc hién thao tdc gi ma chi can mo
bluetooth theo hudng dan.

- Ban t6 chirc ¢6 thé thuc hién diém danh
nhiéu 1an trong subt sy kién ma khong lam
anh hudng dén nguoi tham du. Pong thoi
chéng duoc tinh trang gian 1an trong diém
danh.

- Ngudi duge diém danh
phai thyc hién quét ma QR-
code va thuc hién cac budc
theo huéng dan.

- Néu phéi diém danh nhiéu
lan s€ gdy anh huong dén
chat lugng tham du su kién.

Nhuwoc diém | - Ban to chic phéi ctr nguoi di chuyén
trong khong gian su kién dé quét cac thiéet

bi bluetooth khéc.

- Nguoi duge diém danh biét
dugc thoi diém diém danh
nén c6 thé dién ra tinh trang
gian lan.

Tinh moi, tinh dgc dao, tinh sdng tao: Dung cong nghé bluetoo‘gh dé diém danh 12 mot giai
phép méi tai Viét Nam. Gidi phdp hira hen mang lai sy hi€u qua vé mat chi phi, thuén loi khi
st dung va chong gian 1an khi diém danh cho cac hoat dong diém danh cling nhu hé thong cham
cong.

4. Hién thye va Thir nghiém hé thong

Hé théng duoc thiét ké gom hai phan: Mot 1a website quan 1y thong tin sinh vién, cac hoat
dong va thong tin diém danh. Website dugc xay dung trén cong nghé ASP.NET. Phan nay
ching t6i xin khong mo ta chi tiét & day. Hai 1a ing dung quét thiét bi bluetooth QLDT. Ung
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dung duoc xdy dung trén cong nghé Flutter cia Google. Ung dung cé chitc ning ding
nhap/dang xuét, chon hoat dong dé xem danh sach cac dot diém danh, chon dot diém danh (dé
xem danh sach di diém danh dugc hodc thuc hién céc tac vu lién quan dén diém danh), khoi
dong diém danh, khoi dong lai chirc nang diém danh, dong bo két qua diém danh.

Hé thong va tmg dung di dugc danh gia thir nghiém tai phong hoc Truong Dai hoc Cong
thuong TP Hb Chi Minh. Hoat dong thir nghiém tién hanh diém danh sinh vién trén 02 loai
phong: loai I dung cho phong thuc hanh may tinh, c6 stic chira dudi 50 chd dién tich tuong
duong 68m?; loai II hoi truong 16n dung dé t6 chure cac su kién tap huén, t6 chirc hoi thao, giao
luu va cac hoat dong vian héa khac, c6 strc chira trén 200 chd dién tich 504m?>.

Thir nghiém diém danh trong 16p hoc dién tich 68m? (7,4mx9,2m)va céc trang bi trong 16p
hoc gdm c6 ban gido vién, ban sinh vién, ghé, ngin ti, may tinh, thiét bi quét bluetooth s& dugc
dat ¢ vi tri trung tim dé dam bao pham vi quét thiét bi phu toan 16p hoc nhu hinh 5.

Hinh 4. M6 ti hoat dong ciia thiét bi quét bluetooth trong I6p hoc
Thir nghiém diém danh trong hoi truong: Hoi trudng cé dién tich 504m? (1 9,9mx25,3m)g6m
nhiéu diy ghé véi khoang cach xa nén can phai cir nguoi di chuyén trong khong gian sy kién
dé quét thiét bi dinh danh sinh vién. Hinh 6 m6 ta cach di chuyén cia thiét bi quét bluetooth di
qua cac diy ban dam bao bao phii pham vi toan hoi truong, thiét bi quét bluetooth s& duoc ting
cuong trong pham vi rdng.

Hinh 5. M6 td hoat dpng ciia thiét bi quét bluetooth trong hoi truong
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Hinh 6. Mt s6 hinh dnh tiv itng dung diém danh
5. Két luin

Nhom di thiét ké hé thong diém danh tw dong ap dung cong nghé bluetooth 1 cong nghé
két ni khong day tAm ngin va da tién hanh cai dat thuc nghiém tai trudng Pai hoc Cong thuong
TP Ho Chi Minh. Hé thong hd tro cho viéc diém danh sinh vién dugc nhanh chéng, tién loi voi
chi phi thap. V&i cong nghé bluetooth, hé thong van thuc hién diém danh dugc trong truong
hop khong c6 két ndi internet, két qua tong hop diém danh tra vé ngay khi c6 két ndi internet.
Viéc diém danh qua két ndi bluetooth c6 thé thuc hién nhiéu lan trong thoi gian dién ra hoat
dong do d6 bam sat thiét bi dinh danh d6i twong dam bao dwgc d6 tin cdy nhat dinh cho phwong
phap nay va khong gay anh huong dén sinh vién.
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