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HE THONG GIAM SAT HQC SINH VOl
CONG NGHE RFID THU BONG VA BIEN
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Nguyén Pirc Vigt
“ Hoc vién Cong nghé Buu Chinh Vién Thong

Tom tdt: Hé thong giam sat hoc sinh dya trén cong
nghé RFID va dién toan dam may ra doi nham giap cho
qua trinh van chuyén, diém danh hoc sinh dugc nhanh
chong, chinh xac va khoa hoc hon. Hé théng giap cho cac
bac phu huynh cling nhu cac nha quan ly giam sat dugc
cac thoi diém hoc sinh 1én, xudng xe van chuyén, vao va
ra khoi 16p (truong), ddng thoi hé thdng ciing 1a mot kénh
lién lac gitta nha truong va phu huynh hoc sinh.

Tir khéa: Giam sat hoc sinh, tu dong diém danh, lién
lac, RFID, dién toan dam may...

I. GIOITHIEU CHUNG

Hién nay mot s6 truang hoc tiéu hoc va pho thong trén
toan quoc viéc dua don hoc sinh bang xe 6 to da tro nén
pho bién, tuy nhién trong qua trinh van chuyén con co
nhiéu thiéu sot khi kiém dém va gay ra hau qua dang tiéc
(vu trudng Tiéu hoc Gate Way) qua trinh diém danh hoc
sinh cling duoc lam thu cong va khong thdng nhat duoc
thoi diém giira cac 1op trong toan truong. Viéc ra doi hé
thdng giam sat Hoc sinh vai cong nghé RFID va dign toan
dam may da dap tmg duoc doi hoi cua thyc té, hé théng
nay bao gdom cac thanh phan chinh dugc trinh bay trong
hinh 1 dudi day:
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Hinh. 1. Hé théng giém sét Hoc sinh

Hé thdng giam sat bao gdm cac thanh phan chinh sau
day:
- Hé thdng cac cbng giam sat bang cong nghé RFID
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- Hé théng may chu Server cloud (CMC)

- Hg théng cac mdy tinh tai truong hoc Véi cac co sé
dir liéu vé nha truong/ hoc sinh/ phu huynh. ..

- Hé thong cac thiét bi cam tay thong minh ( Smart
phone, Ipad...) duoc cai dit App de nhan cac thdng bao tu

hé thdng hay gui cac phan hoi vé hé théng giam sat cua
nha truong.

- Cac may tinh ca nhan ciing cé‘thé thong qua cac
trinh duyét dé nhan va guri théng tin vé hé thong giam sat
cua nha truong.

1.1 Cbng nghé RFID va cac (tng dung giam sat

[2]. RFID (Radio Frequency Identification) la cdng nghé
diing mét vat thé (thé RFID) gan vao hodc dinh vao mot
san pham, dong vat, hay co thé ngudi nham muc dich
nhan dién va tim kiém théng qua soéng radio, mot hé
théng RFID bao gém :

- Thé RFID

- Paudoc

- Phan mém

Hé thong RFID co ban duoc minh hoa trong hinh 2

RFID Network

Hardware Componants Software

Components

Hinh. 2. Hé théng RFID co ban

Viéc ra doi cua cdng nghé RFID da duoc tng dung
trong nhiéu nganh, nhiéu linh vyc nhu: Néng nghiép,
Giao thong, Hang khong... duogc trinh bay trong hinh 3
dudi day:

Giao théng

Hau can, van chuyén Ban lé

San xuat, ché bién

Xuat nhap canh Hang khong

Nong nghiép In an

Thw vién

An ninh
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Hinh. 3. C4c linh vyc ap dung céng nghé RFID

_ Céc thé RFID c6 thé doc ¢ c4c tan sb khac nhau tir tan
s0 thap LF, tan s6 cao HF hay tan so6 siéu cao UHF

Cac loai thé RFID dang dugc st dung cha yéu co 3
loai 1a: Thu dong, Ban chu dong va Chua dong. Trong hé
thong giam sat dugc trinh bay ¢ bai bdo nay chang toi str
dung loai thé¢ RFID Thu dong do nhitng wu diém cua loai
thé nay la:

- Khong st dung ngudn nudi nén khong can phai thay
thé hay sac pin sau mét thoi gian sur dung
- Kich thuéc nho va nhe nén cé thé dan hay may Ién 40

ddng phuc cia Hoc sinh cac truong Tiéu hoc,
PTCS..

- Gia thanh ré, d& thay thé va in 4n

Hinh 3 trinh bay cac loai thé va mot loai thé dugc dung
trong dy an, loai thé dugc dung chinh la loai thé nhya co
kich thugc glong nhu mét chiéc the ATM va duoc gin
Vvao tay ao dong phuc cua Hoc sinh

S¢ GDDT TP Ha ndi
Truong THPTCS TN

Hinh. 4. C4c loai thé RFID va thé dung cho hé théng

1.2 Cong ngh¢ Di¢n toan dam may va cac ung dung
trong hé thong giam sat

[10]. Dién toan dém may ( Cloud Computmg) la dich
Vu cung Cap tai nguyén may tinh cho nguoi dung tuy theo
muc dich st dung thdng qua két ndi Internet. Ngudn tai
nguyen do6 c6 thé 1a bat ki thu gi lién quan dén dien toan
va may tinh, vi du nhu phan mém, phan Cung, ha tang
mang cho dén cac may chu va mang lugi may chii ¢ lon.

Céc dich vy hi¢n c6 trén di¢n toan dém may duoc chia
lam ba dich vu cha yéu nhur:

- 1aaS (Infrastructure as a Service);
- Paa$S (Platform as a Service);
- SaaS (Software as a Service).

Mot trong cac vi du cung cap dich vu I6p laaS la
Amazon dugc trinh bay trong hinh vé s6 5

Trong pham vi cua du 4n nay, (ing dung cua dién toan
dém may duoc wng dung ¢ I6p dich vu: laaS
(Infrastructure as a Service), ban dau dy an s& trién khai
trong khoang tur 5 dén 10 truong tiéu hoc trén dia ban
thanh phd, véi sb lwong mai mot truong 1a 1000 Hoc sinh
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nhu vy sb luong cac khach hang cua toan hé thong sé
khoang 10.000 nguoi. Céan ctr 6 lugng thuc té trien khai
dugc ma dy an sé thué cac server twong ttng

amazon

webservices

Hinh. 5. Dich vu cung cép & 16p laaS

ll. TRIEN KHAIHE THONG GIAM SAT

He thong giam sat hoc sinh duoc trién khai co cac
thanh phan chinh ¢ hinh s6 mét, trong do:

2.1 Hé thdng cac cong giam sat

_ Cac cong giam sat bang cong nghé RFID dugc thiét
ké tai cong truong hoc, cta ra vao I6p, cia 1én xuong caa
0 t0 chuyén cho hoc sinh. H¢ théng nay co nhiém vu phat
hién ra thoi diém xuét hién cua cua hoc sinh nhu: Lén &
Xu0ng xe, Ra & vao I6p, Ra & vao cong trudng, dir liu
vé sb hiéu thé va thoi diém xuat hién s& duoc giri vé may
chua théng qua hé théng mang Internet ( sim 4G khi ¢ trén
0 t6 chuyén chd va mang Internet & cac cong con lai).
Hinh dang cac cong nay duogc trinh bay trong hinh s6 6
duéi day

Hinh. 6. M6 hinh hé thdng céc céng gidm sat RFID

2.2 Hé théng may chu

Trong du 4n nay cac may chi duoc tinh toan véi ciu
hinh Server & Viét Nam c6 thé thué caia CMC Cloud, voi
mirc 10.000 cac User, trung binh mdi User luu trit (anh,
thong tin cd nhan...) khoang 1OOMB/thang thi s& can
dung lugng 6 6 cing 1TB dé luu trlt moi thang. Néu dir lieu
nay van luu mai mai thi s& can nhiéu 6 cimg luu tri,
nhung neu dir liu nay chi cho phép luu 30 ngay thi ko
can thém 6 Iuu trit, chi cAn cAu hinh 1 6 chinh va 1 6
backup

Vé cau hinh server thi voi 10.000 User, gia dinh tai
thoi diém cao nhat c6 20%, tac 1a 2000 User déng nhap/str
dung h¢ thong cung ldc. Cau hinh server can thiét dé hé
thong chay tdt, ko bi nghén mang: S& nén chay cac server

TAP CHf KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 107



Nguyén Burc Viét

song song mdi server cau hinh VPS Cloud 4 CPU, 8GB
Ram, 100GB SSD, dap tng dugc 1000 user truy cap cung
lic.

2.3 CAu trc cac phan cung trong hé thong

Hé thdng cac Anten, dau doc the, the, Cable ndi cao tan...
trong du an dugc st dung cua hang Impinj dugc trinh bay
trong hinh 7

Hinh. 7. Thanh phan d4u doc va anten

Cai dat thong sb cho dau doc lam viéc, khao sat vang
phu séng cia Anten cho vung phat hién vat thé caa dau
doc duogc trinh bay trong cac hinh 8,9 va 10

Reader Settings %

E Reader 1
i+ Modes, RF, Power
- Field of View

i GPI Triggers
i..GPO Settings

- Reader 2

i Modes, RF, Power

READER 1 CONNECTION

Control Reader =
Name or P Address [163.254.1.1

Model =
.. Field of View odel |Speedway R220
i~ GPI Triggers Operating Region |Singapore 920-925 MHz =
..GPO Settings

& Display Readers on this network
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¥ Display Antenna Fort
I Null EPCsi TgHslry

Scan Network for Readers

Apply Cancel
Hinh. 8. Cai dat c4u hinh dau doc

Reader Settings X

- Reader 1

Modes, RF, Power

Field of View

READER 1— MODES. FREQUENCIES. AND POWER
Ant. TuPower Rx Sensiiviy [¥ Max
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—

3 =i
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Hinh. 9. Cai dat cau hinh Anten

[l |
[isBsim]

Mot trong nhitng théng sé can quan tam khi trién khai cac
dau doc RFID do6 la ty 1€ 16i khi doc thé, dieu nay phu
thuoc vao:

e Tu thé cua thé khi di qua vang giam sat.
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Téc d6 di chuyén cua thé.

[ )
e S6 lugng cac thé xuat hién cang 1 thoi diém.
e Do phan giai caa dau doc

Qua khao sat thyc té tai cac ngdi truong da trién khai
thi vé6i toc do di chuyén cua hoc sinh khi di qua cac cong
dau doc la tir 5-7 km/h, sb lugng cac hoc sinh nhiéu nhat
la 20-30 tai cang mot thoi diém. ..

Két qua khao sét cho thay ty 18 16i véi hé thong la
khoéng co truong hop nao trong vong ba thang lién tiép.

Hinh. 10. Gian dé huéng va bé tri Anten theo cét
2.4 Tinh toan vang phu song cia Anten dau doc

[8]. B¢ tinh toan cy ly phat hién cua hé théng ching ta
gia dinh h¢ thong nhu mot dai ra da, may phat ( dau doc)
phat xa tin hi¢u hoi voi cong Suat Ppny ra anten cua no,
anten nay c6 hé sé khuéch dai 12 Gu. Tin hiéu nay truyen
lan qua khoang cach r tGi cac thé RFID c6 anten véi dién
tich hiéu dung la Ar., lic nay anten s€ thu duoc tin hiéu
phan hdi vé6i cong suit Pyt & dau vao anten, cdng suét
Pwu & ddu anten nay dam bao phai I6n hon Py minte. DO
vay, cu ly cuc dai dé cd thé con kich hoat duoc nang
luong trong thé RFID la:

. _ | PphuA*GHGTL )
fmax Pthu minTL-(47)?

M

Khi dugc nhan dugc tin hi¢u kich hoat tir anten may
phat (dau doc) du lon, nang lugng cong hudng sinh ra trén
thé RFID c6 cong suét la Ppnr. Khi d6 dau doc s€ thu
duoc tin higu tra 1oi c6 cong SUAt Piyn. DE c6 thé giai ma
tin hiéu tra 1oi thi cong suat tin hiéu tra 10i thu duoc phai
I6n hon d nhay may thu cia dau doc: Puur> Piu min k. Ti
do, ta tinh duoc cy ly cuc dai ¢ thé nhan va giai ma duoc
tin hiéu tir thé la:

r _ PphTL-AZ-GHGTL (2)
Zmax Pthu minH-(47)%

(2

O cu ly r > rimax, ning lwong cua dau doc khong kich
hoat dugc thé RFID ( khong phat hién ra vat).

O cu ly 1 > ramay, tin hiéu cong huéng qua yéu khong
du dé giai ma (khdng phat hién ra vat).

Cy ly lam viéc cua hé théng: Rmax = Min(rimax, Famex).
Trong thiét ké thuong co6 gang dat rimax = romax , tac la
chon sao cho PpnH. Pthumint = Pphte. PthuminTL.
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Nhu véy, véi hé thong dau doc dang khao sat thi dé
dam bao cac dau doc lam viéc tot phai dam bao Py, tai
diém dat dau doc luon > Pruminre. Tir d6, ta s& Xac dinh
dugc cu ly Rmax hay ving phi song ma tai d6 cac dau doc
lam viéc tét.

Vi cac thdng sb cua dau doc R220 va R420 ma hang
Impinj cung cap, chung toi da tinh dwoc viing lam viéc toi
uu cho viéc phat hién va doc cac thong tin tur thé la 5.2-7.5

Hinh. 11. Théng sé co ban clia ddu doc R220 &R420
2.5 Trién khai App Mobil

Mot trong nhitng thanh phan quan trong cau thanh nén
hé thong giam sat do la ing dung dugc viét dé phuc vu
cac doi tuong ngudi st dung : Gido vién, Phu Huynh,
Quan Iy xe, Nha truong (quan Iy hé thong)

Céc tinh ning chinh cua App déi véi céc dbi twong sir
dung, dugc md ta chi tiét trong cac bang mat, hai va ba
duéi day:

Bang I. Mo ta tinh chire ndng App Gido vién
TT | Tinh nang Mb ta Chu thich
1 Ding Dang ky, dang nhap | Admin s duyét
ky/dang bang sdt ciia gido tai khoan dya
nhap/quén | vién, nhé dang nhap | trén sdt cta gido
mat khau 14n sau vién dang ky voi
Quén mat khau: Ly nha truong
lai mat khau bang
sdt
2 Ban tin Nhén ban tin théng Guri thdng bao
kiém soat | bao giohoc sinhvao | vé bang tin truc
hocsinh | -rakhoi xe, giohoc | tiép v& may qua
da ra khoi sinh vao - ra céng ung dung. Nhan
xe, dd vao thong béo trong
cdng irng dung
trudng
3 Diém Dva vao thong tinva | Giao vién dung
danh, x4c | so dd 16p hoc, diém iPad dé xac
nhan hoc danh va x4c nhan | nhan, diém danh
sinh da hoc sinh d3 dén Iop cac hoc sinh da
vao l6p tai 1op,co nat
guri bao cao dé
guri bao cdo dén
Admin, quan ly
Xe va giao vién
4 Lich sir Xem lai duoc lich sit | Xem lai lich sir
diémdanh | dénlop cuacachoc | didm danh dén
cua hoc sinh 16p caa hoc sinh
sinh O cac ngay trudc
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5 | Guithdng Khi check hoc sinh Co nit giri
béo khan da dén truong va thong bao khin
chua dén 1op, gui dé gui mdi khi
théng bao cho admin check khéng
check lai. Khicheck | thiy hoc sinh.
hoc sinh d4 1én xe va Phu huynh,
chua vao truong, admin va phu
chua c6 mat tai l6p, | trach xe s& nhan
guri thong bao khan | duoc cac thong
dén phu huynh, dén | bao khan cép dé
admin, dén quan ly ¢6 cac hanh
xe dong tiép theo
Bang Il. Mb ta tinh chdrc ndng App Phu huynh
TT | Tinhnang M0 ta Chu thich
1 Pang Dang ky, dang nhap | Admin s& duyét
ky/dang bang sdt ciia phu tai khoan dya
nhap/quén huynh trén sdt cia phu
matkhiau | Quén matkhiu: Ldy | huynh ding ky
lai mat khau bing véi nha truong
sdt
2 Ban tin Nhén ban tin gio vao | Giri thong bdo
kiém soat - ra khoi xe, gio ra- | V& bang tin truc
dén truong | vao cong truong, giv | tiép vé may qua
chacon 0 gido xac nhan da | ung dung. Nhan
vao 16p dya vao théng béo trong
thiét bi chip gén trén | ung dung, c6
4o, cap hoc sinh va thé cai dat
b6 ang ten gin trén thong béo, tit,
xe, cong truongva | mo thong béo
gido vién xac nhan
trong lop
3 Lich st Ghi lai lich st thoi Lich si chi tiét
thoi gian | gian con dén truong | thoi gian 18n xe,
con dén cac ngay trudc, tudn | xudng xe, vao
truong trugc, thang trude... | cdng, ra cong
vao 16p diém
danh, ra khoi
16p cho tung
ngay
4 | Thoéng bao Khi qua thoi gian Setup thoi gian
khén ma chua thdy con guri thong béo
dén truong, bb me s& khén trong
nhan duoc thong ban | backend, setup
khén ty dong tr App |  céc kich ban,
Mobile thoi gian gui
cac théng bao
khan
5 Thong bdo | Nhan cac théng bao Thong bao

tir admin vé& cho phu
huynh

trong app giri tur
hé théng admin,
cai dat dé théng
bao day ra man
hinh dién thoai
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Bang Il Mo ta tinh chire ndng App Quan ly xe
TT | Tinh nang Mb ta Chu thich
1 Pang DPang ky, dang nhap | Admin s€ duyét
ky/dang | bangsdtcuaquanly | tai khoan dya
nhap/quén xe trén sdt cua
mat khau | Quén mat khau: Ly | quan ly xe dang
lai mat khau bang ky vé6i nha
sdt trudng
2 Ban tin Khi hoc sinh 1én xe, | Nhan théng tin
kiém soat quan ly xe s& nhan ty dong tir hé
hoc sinh da duoc ban tin diém théng, kiém tra
Ien xe danh cac ban da c6 lai va diém
mit trén xe dé check |  danh k§ hoc
va kiém tra lai s6 sinh
luong
3 Diém danh Quan ly xe sau khi Thong tin sé
xac nhan check lai, sé xac dugc ty dong
hoc sinh da | nhéan nhitng hoc sinh | gui cho admin,
1én xe, da 1én xe, xudng xe gi4o vién va
xuéng xe phu huynh hoc
sinh
4 Lich su Xem lai duoc lich st
diém danh diém danh lén xe,
hoc sinh xudng xe cua hoc
trén xe, sinh
xudng xe
5 | Nhan théng Nhan théng béo Nhan thdng bao
béo khén khén cua gido vién | khan trong app
néu truong hop hoc mobile, cai dat
sinh d3 1én xe ma dé théng béo
khéng thiy hoc sinh déy ra ngoai
dén lop man hinh dién
thoai

Trong cac hinh 11 va 12 dudi day la mot s6 mo ta cac
giao dién cai dat va thdng bao cac su kién cua hé thong téi
nguoi st dung nhu: Giao vién, Phu huynh, Quan ly xe...
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Hinh. 12. Cai dat App danh cho Phu huynh

Hinh. 13. Théng bao diém danh va lich si hoc sinh

ll. KET LUAN

Bai bao nay trinh bay vé viéc thiét ké mot hé thdng
dung cdng nghé nhan dang vd tuyén RFID két hop véi
cong ngh¢ Dign toan ddm may dé nhan dang cac thoi
diém hoc sinh pho thong, dbi tuong st dyng cac xe van
chuyen dwa don dé dén truong. Hé thdng két hop véi phan
mém diém danh ty dong s& gui cac thong bao ve vigc hoc
sinh 1én/ xudng xe, ra/vao 16p (truong) t6i cac doi tuong
lién quan nhu: Phu huynh, Giao vién, nhan vién quan ly
xe, Ban giam hiéu...

Heé théng su dung thé RFID thu dong nén viéc bao
quan cling dé dang va thuan lgi hon nhiéu so véi cac hé
thdng khac dung dinh vi bang GPS hay thé RFID tich cuc
( c4c thiét bi nay phai ding nguén nudi, dan dén viéc phai
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sac hay thay pin hang ngay, khi quén sac s& dan dén mat
lién lac va v6 hiéu hoa thiét bi).

Bai b4o la tai liéu vé mot trong nhiing tng dung quan
trong ctia cong nghé¢ RFID trong viéc giam sat, nhan dang
vat thé, con ngudi. Cac tinh toan va tricn khai h¢ théng ap
dung cu thé cho mdt truong Pho thong 6 dung phuong dn
dwa don bang xe van chuyén.
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STUDENT MONITORING SYSTEM USING
PASSIVE RFID TECHNOLOGY AND CLOUD
COMPUTING

Abstract: Student monitoring system based on the RFID
technology and cloud computing is created to facilitate
transportation process and taking attendance quickly,
accurately and scientifically. The system allows parents
and school administrators to monitor the times when
pupils get on/off the bus, enter/exit the classrooms or
school. The system supports communication between the
teachers and parents.

Keywords: Student monitoring, automatic attendance,
RFID, cloud computing
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