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Tém tat - Hién nay, phong thi nghiém tai Trwdng Cao dang Céng nghé
- Pai hoc Ba N&ng déu duoc quan ly béi can bd phu trach phong thi
nghiém. Sinh vién chi c6 thé lam thi nghiém theo gi¢> hoc & trwong va
giao vién hwang dan phai cé mét tai chd theo dai tirng budc tién hanh
thi nghiém cta sinh vién. Diéu nay da gay mot s6 han ché va kho khan
dbi vai sinh vién va gido vién. Dé nang cao tinh than tw hoc clia sinh
vién, nhat la cac nhdm nghién ctru hoc tap cla sinh vién hoat ddng hiéu
qua, viéc xay dwng cac phong thi nghiém da chirc nang quan ly thong
minh béng céng nghe RFID trng dung cong nghé loT la mét hudng
nghién ctru va trién khai can thiét. Cac phong thi nghiém nay cling sé
gilip gidm nhe cong viéc gidm sét cla gido vién hudng dan thi nghiém
va thu hat nhiéu sinh vién tw giac tham gia vao cac bai tap thuc hanh,
thi nghiém. Bac biét 1a moi hoat déng thi nghiém ctia sinh vién déu dwoc
giao vién giam sat qua cac trng dung trén dién thoai va website.

T khoa - hé théng RFID; IoT; RFID tich hop loT; U'ng dung
Arduino; phong thi nghiém da chlrc nang

1. Pat vin dé

Trudc day, mo hinh phong thi nghiém truyén thong gap
rat nhiéu bat cap trong viéc quan ly vat tu, trang thiét bi,
gio' vao, ra phong thi nghiém, két qua cta bai thi nghiém,
tim tai liéu hay quan 1y tai lleu Viéc quan ly sinh vién lam
c4c bai thi nghiém thudong mét thoi gian vao viéc cung cip
c4c thiét bi thi nghiém, theo ddi tién d6 thuc hién va dénh
gi4 két qua hoan thanh céac bai thi nghiém. Nhiéu noi trén
thé giéi da khac phuc van dé nay bang cach img dung cac
hé théng cong nghé thong tin, cong nghé tu dong hoa vao
phong thi nghiém da chic nang, dac biét la cong nghé
RFID két hop véi loT. Khi nhitng cong nghé¢ méi nay duge
ap dung s€ cung cap cho phong thi nghiém mdt moi trudng
tot nhat viéce trién khai cac bai thi nghiém dwoc thuan loi
hon, tiét kiém thoi gian ciia nguoi day, nguoi quan ly
phong thi nghiém. Nang mdt budc tu phong thi nghlem
truyén thdng sang phong thi | nghiém dién tu, thi nghiém so
da chtrc nang véi nhitng thiét bi t dong hoa duge ti wu.

The RFID
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Hinh 1. Quy trinh hoat déng chung cia
mot phong thi nghiém da chirc nang hién dai [1]
2. Cac irng dung ciia RFID da duoc trién khai

Viét Nam dé ting bude (g dung céc tién ich cua cong
ngh¢ RFID. Bién hinh nhu cong ty TECHPRO, Viét Nam,

Abstract - Currently, laboratories at the College of Technology are
generally managed by laboratory staff. Students can only do
experiments on school timetables and instructors must be on-site
to follow the progress of the students’ experiments. This has
created some drawbacks and difficulties for students and teachers.
In order to enhance the self-learning spirit of students, especially
effective student researching teams (SRT). Therefore, the
construction of multi-functional laboratories smartly managed by
RFID technology is a necessary research and development
direction. These laboratories will also alleviate the instructor’s
supervision of the experiments. Besides, it will attract more
students to exercises of experimental practice. Especially, all tasks
of students are observed by Smart phone and Website.
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hop tac cung hing IDTECK, Han Qudc tmg dung RFID
trong cham cong dién tir, kiém soat thang may [2]. Vién
Cong nghé thong tin da giGi thiéu chiao ban cac hé thong
rmg dung RFID nhu: hé thong kiém soat xam thuc AC200
str dung thé RFID; khoa thé dién t&r RFID K400R [3].

Trung tdam Cong nghé cao Viét Nam, thudc Vién Dién
tr — Tin hoc — Ty dong hoa dang nghién ctru thiét ké va xay
dung hé phan mém cho cac hé thong quan 1y tu dong bang
thé RFID dé Ung dung trong h¢ thong thu phi cau dudng, tai
Thanh phé Ho Chi Minh, cong nghé RFID ciing dang duoc
trién khai ung dung trong tram thu phi xa 10 Ha Noi va hé
théng kiém soat bai dd xe tu dong tai hdm dau xe toa nha
The Manor [4].

B0 Khoa hoc va Cong nghé cta hai nudc Vigt Nam va
Théi Lan da thong nhat trién khai “Chuong trinh xdy dung
hé thong theo doi, gidm sat truy xuat san pham tom bang
RFID”[5], ngoai ra, con c6 cac nghién ciru nhu “Nghién
ctru xay dung hé thong quan 1y, diéu hanh kho thong minh
Smart Warchouse dua trén cong nghé RFID va hé théng
nhang” (Truong Pai hoc Khoa hoc Ty nhién) [5] va
“Nghién ctru cong ngh¢ xac dinh, nhan dang st dung RFID
trén mang Internet” (Trung tAm Internet Viét Nam) [6].

Viéc nghién ciru 1y thuyét két hop thyc nghiém cong
nghé thé RFID dé g dung cong nghé IoT cho viéc xay
dung hé¢ théng quan 1y phong thi nghiém tich hgp da nang
vo1 dic diém riéng & cac truong dai hoc ¢ Viét Nam hién
con moi mé.

3. Céng nghé RFID
RFID (Radio Frequency Identification) la mét cong

nghé¢ dinh danh cac con chip dién tur bang song vo tuyén,
hién dang duoc rat nhiéu qudc gia, cong ty, tp doan trén
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thé gioi nghién ctru va str dung. Day 1a mot cong nghé tién
tién dé kiém soat dir liéu, nd c6 nhiéu vu diém vuot troi so
v6i cong nghé ma vach. Khac vdi cong nghé ma vach la
cong nghé dinh danh tryc dién (line-of-sight technology),
nghia la dé nhan dang ddi tuong, may doc can phai tiép xuc
truc tiép ddi tuong & khoang cach gan. Dbi véi cong nghé
RFID, c6 thé xac dinh ddi tugng & khoang cach xa tir vai
mét toi hang trim mét trong mdi truong khong gian 3 chicu
(3D). Mot hé thong RFID thuong bao gdm 2 thanh phan
chinh 13 thé tag (chip RFID chira théng tin) va dau doc
(reader) doc cac thong tin trén chip [7]. RFID dugc ung
dung 1dn dau tién trong linh vuc quan su. Trong thé chién
tha I1, quan doi cac nudec My, Nga, Birc da (tng dung cbng
nghé RFID dé xac dinh may bay trén khéng phan minh la
cua dich hay cua ké thu, vi viy n6 con cé tén la IFF
(Identify friend or foe) ... Tuy nhién, mai dén nhitng nim
1980 n6 méi dugce bat dau tmg dung trong linh vye thuong
mai va tir nim 1990 dén nay [8], RFID van la muc tiéu
dugc chu trong phat trién trong nhiéu linh vuc nhu hang
khong, quéc phong, cho dén linh vuc kiém ké, klem soat
hang hoa, klem soat dong vat, g1a0 thong (thé tra tién tau
xe, hodc gin vao 16p xe dé danh gia diéu kién duong x4,...),
quan 1y viéc truy cap hé théng va bao mat, quan ly nhﬁn
vién, duoc phém, siéu thi va dac biét 1a trong linh vyc quan
1y phong thi nghiém da chirc nang.

4. Cong nghé RFID tich hgp IoT

Co rat nhiéu dich vu IoT phu hop véi viée sir dung
RFID khi cong ngh¢ nay budc vao mot giai doan phat trién
hoan toan m&i vé ki thuat. Vi du nhu céc tng dung trong
chu01 cung tng san pham voi kha ning truy Xuét nguén
gbc, hay theo ddi lugng hang trong kho va hd tro cac diém
thanh toan POS ¢6 thé tu phuc vu ngudi dung nhanh chéng.
Hién tai, img dung phd bién nhat cia RFID tip trung vao
linh vyc quan 1y lugng hang héa, nhung véi IoT thi sy két
hop strc manh cua Internet cing v6i cac thanh phan nhu
cam bién hay dién toan dam may s& gitp viéc dinh danh
thiét bi theo phuwong thirc song vo tuyén, mang lai nhiéu
{mg dung hitu ich, phd bién va giam chi phi trong dau tu
cong nghé. Cong nghé moi cling dugc cap nhét cho hé
théng thé tag thu dong nhim phuc vu cho viéc thu thap dir
liéu. Bén canh xac dinh vi tri, tin hi¢u RFID ciing c6 thé
dugc sir dung dé cho biét tinh trang cta ddi tugng. Vi du
nhu hdi dau nim 2015, RFMicron phat hanh chip RFID c6
kha nang xac dinh thong tin vé nhiét do, do am, trong
lugng, khoang cach cua dbi tuong dugc dinh danh. Tiém
nang 16n nhit ciia RFID trong IoT 14 kha ning theo di
ngudi ding va cac d6i twong ciing duogc trang bi cong nghé.
Nhiéu chinh phu cac nudc trén thé gidi da tich hop chip
RFID mét cach rong rii vao hd chiéu hay gidy phép lai xe.
Ngoai ra, trong qua trinh ché doi su phat trién toan dién thi
gi6i kinh doanh ciing d4 phd bién cong nghé song vo tuyén
nay vao so it nganh nghé nhit dinh nhu quan 1y phong
khach san hay thé tag thué xe nho gon [9]. Pau nim 2015,
cac hang nghién ctru di ching minh rang thé RFID véi gia
thanh ré c6 thé duge st dung dé xac dinh dbi trgng mot
cach kin d4o va ¢6 kha ning twong tic lién tyc. Diéu nay
s gitp nganh cong nghiép trod choi phat trién hon.

V6i nhitng tinh nang vu viét nhu da noéi ¢ trén, nhém
tac gia Truong Cao ding Cong nghé, Pai hoc Pa Nang da

xay dung mé hinh phong thi nghiém thong minh ing dung
cong nghé RFID co tich hop cong nghé ToT dé giam sat
toan bo cic qua trinh hoat dong dién ra trong phong thi
nghiém nay. Pong thoi, qué trinh giam sat nay co thé dong
bd v6i nhiéu loai thiét bj thong minh khac nhau théng qua
dién thoai thong minh va website.

5. M6 hinh hoat dgng h¢ théng RFID tich hop IoT
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Hinh 2. M6 hinh hoat dong RFID tich hop loT

Khi ¢ su twong tac gitra thiét bi doc ghi (két nbi vai
PC) véi thé RFID, thi cac thiét bi doc ghi d6 s& truyén di
liéu vao phan mém diéu khién thiét bi doc ghi. Phan mém
diéu khién doc ghi (dugc cai trén may tinh, dién thoai di
dong) s& tao thanh cac yéu cau. Nho giao thue SIP2
(Session Initiation Protocol 2) [10], cac yéu ciu s& duoc
chuyen doi thanh c4c cau lénh truy van vao co so dir liéu
clia phan mém quan 1y phong thi nghiém (duogc cai trén
SERVER). Phan mém quan ly phong thi nghiém sé& xir 1y
va tra lai cAc gid tri ing v6i cac cAu Iénh truy van cho phan
mém diéu khién doc ghi thong qua SIP2 thong tin vé sinh
vién, thdng tin vé bai thi nghiém da thyc hién, .... Pong
thoi, cho phép mé cira, kich hoat hé théng dién cho cac ban
thi nghiém, kich hoat camera giam sat, kiém soat tién do
hoan thanh céac bai thi nghiém va quan ly thoi gian vao ra
phong thi nghiém cua sinh vién....

6. M6 hinh hoa theo hwéng IoT

Internet of things (10T) hién nay c6 thé dwoc hinh dung
1a bao g@)m nhiéu mang, thiét bi két ndi voi nhau dya trén
hang loat thong s6 ki thuat va tiéu chuan. Cac hé thong két
n6i bao gdm RFID van dang dugc phat trién dé ing dung
vao [oT nhung van chua dat dugc két qua t6i wu nao. Va
thoi diém hién tai thi RFID dugc tmg dung mot cach don
gian khi tro thanh kénh dit liéu ctia IoT. Két ndi van vat chi
¢6 ¥ nghia khi dir liéu dwoc tich hop trén thiét bi c6 kha
ning tuong tic va chia sé voi nhidu ngudn khac nhau, va
duoc su dung cho cac giai phap hién tai hodc trong tuong
lai. RFID dang tré thanh mot trong nhitng yéu t& ddu vao
cua hé théng thu thap dir liéu.

Hau nhu tit ca cac ung dung IoT déu c6 mot yéu tb
chung, do la két nbi vat 1y va ky thuat s6. RFID c6 thé tro
thanh ciu ndi bang cach cung chp dit liéu xac dinh dbi
tuong tai mot dia diém cu thé va thoi gian chinh xac. The
tag dam bao thiét bi c6 mot dinh danh dé ¢6 thé dwoc nhan
dang boi cac dic tinh duy nhét. D6 ciing chinh 1a mirc do
giao tiép co ban dic trung ctia RFID va diéu nay hoan toan
phu hgp voi nhitng gi ma IoT doi hoi.
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6.1. Gidi thi¢u bé diéu khién tich hop IoT
6.1.1. Co ché truyén giita dau doc RFID va thé RFID

Dau doc RFID truyén moét tin hiéu tan sé vo tuyén dién
tir qua dng-ten cua nd dén mot con chip dugc gin trén thé
RFID. Reader nhan thong tin tré lai tir chip va giri né dén
may tinh diéu khién dau doc va xir 1y thong tin tim dugc tir
con chip. Céc con chip khong tiép xtc khong tich dién,
chung hoat dong bang cach sir dung ning lugng ching
nhén tir tin hiéu dugc giri boi reader. Pay 13 mot phuong
phap dang tin cdy dé phat hién va giam sat dién tir, mot
dang méi ciia phuong phéap truyén thong tin vé tuyén. Ciing
¢6 thé hiéu RFID nhu mot loai mi vach dién tu, trong do
dir liéu duge ma hoa dudi dang bit, dugce truyén di va nhan
biét thong qua song vo tuyén.

Hinh 3. Ddu doc thé RFID

o 0088957889 895, 65678
Hinh 4. Thé RFID

B df?m doc RFID nhan thong tin tir the tag, sau do
truyén veé cho mdy tinh theo chuén RS232 (truyén noi tiep).
Dt liéu trén tag ma hoa theo chuan EM4100 [11].

6.1.2. Hé thong két noi dau doc thé vao mdy tinh théng qua
boad Arduino Atmega2560 va Ethernet shield

RX (Computer)

Input buffer Ouput buffer

Ouput buffer Input buffer

Hinh 6. M6 hinh giao tiép giita Arduino va mdy tinh [14]

Arduino UNO Easy Shield 12 mdt board mo rong cho
Arduino UNO va nhitng board tuong thich véi Arduino. San
pham hd trg 2 ATCBus socket cho phép nguoi dung két nbi
nhirng Easy Board voi Arduino UNO mot cach nhanh chong

va dé dang dé thyc hién cac img dung nhu: GSM, GPS, Wifi,
Bluetooth, ... Ngoai ra, Shield c6 hd trg Switch cho phép nap
chuong trinh cho Arduino ma khong can phai thio board
thiét bi dang lap trén Shield. Bén canh do, véi kich thudc
trong duong voi Arduino UNO [13], ng6 ra dir liéu tuong
thich véi cac cong vao ra ciia méy tinh.

M3 hinh giao tiép giita Arduino va may tinh théng qua
cong ndi tiép voi may tinh: may tinh s& md cong COMX
( hodc /dev/tty...), sau d6 cac ndi dung trong output buffer
ctia Arduino s& dugc truyén qua may tinh va luu & input
buffer. Méy tinh doc nhitng dong d6 roi quy ra lénh (Serial
Command), ddng thoi trén Arduino ciing ton tai song song
phuong thirc truyén dan gidng nhu may tinh di néu trén.
6.2. Qud trinh thiét ké lip ddat hé thong diéu khién tai
Pphong thi nghiém thong minh

Qua trinh diéu khién

Arduino N .
Miy cha
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My in

"| Arduino
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Ban thuc hanh
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Arduino

Ban thye hanh

L -,
Arduino

Hinh 7. So do khdi thiét ké hé thong diéu khién dién
Luu d0 thuét toan cua qua trinh diéu khién duogc thé
hién trong Hinh 8.

Hién théng tin
trén Web

Kich hoat thiét bi trén
ban thi nghiém

Hinh 8. Luu d@é thudt toan hé th(fng

Khi hé théng hoat dong, dau doc RFID ‘rruyén mdt tin hiéu
tan s6 vo tuyén dién tir qua ang-ten clia né dén mot con chip
duoc gén trén thé RFID. Pau doc nhan thong tin trd lai tir chip
va giri n6 dén may tinh didu khién, dau doc xir Iy thong tin tim
dugc tir con chip may chu s€ nhan cac thong tin vé sinh vién
vao phong thi nghiém. Néu dung véi thong tin da duoc cap
nhdp vao may chu trude do thi cira s& md dé cho sinh vién
dugc vao phong thi nghiém (theo thir ty trng ngudi mot), néu
sai cira s& khong ma. Hé thong sé tiép tuc hién thi trén web
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thong tin ctia sinh vién nhu: tén, ngay thang nam sinh, ma sinh
vién, s6 1an thyc hién bai thi nghiém trude do, s bai hoan
thanh cdc bai thi nghiém tru6c do, ngay gio vao phong thi
nghiém, ngay gio ra khoi phong thi nghiém. Hé thdng tiép tuc
kich hoat dién va cac thiét bi thi nghiém trén ban tuong ing
dé sinh vién tién hanh thi nghiém tiép theo. Két qua s& dua ra
may in, luu vao bd nhé va két thic.

6.3. Két qud doc dwoc

> 192.168.0.131 (]

DAI HOC DA NANG
Trudng Cao dang Cong nghé
Khoa Dién
PHONG THi NGHIEM DIEN TU'
Thanh vién nhém NCKH:
Tén: Tran Duy Chung
Chure vu: Gidng vién
S6 dién thoai: 0906525222
Ma thé:12342543

Tén: Bang Hoang Hiéu
Chtre vu: Sinh vién

S6 dién thoai: 01692170682
Ma thé:1233243

Hinh 9. Két qud hién thi cdc théng tin vé sinh vién trén
dién thoai di dong

DAI HOC DA NANG
Trwdng Cao ding Cong nghé
Khoa Bién
PHONG THi NGHIEM BIEN TU
Thanh vién nhom NCKH:
Ten Trkn Dy O
e Gig v

S8 dién thosl: 0908526222
M3 the 12342543

Hinh 10. Két qua hién thi cdc théng tin vé sinh vién trén web
Day 1a két qua hién thi thong tin c4 nhan cua sinh vién
trén web va trén dién thoai, can bo quan 1y s€ cap nhap vao
két qua nay dé xem thong tin.

51t i 1 B85 i 2 B8t Bt &

Hinh 11. Két qua hién thi cdc théng tin vé bdi thi nghiém
Két qua hién thi trén web diéu khién cic hoat dong
trong phong thi nghi¢m dugc thé hién nhu sau:

—  Cép dién ban thi nghiém: nit diéu khién nay nhim
bao cho can bd quan ly biet va cho phép sinh vién dugc vao
ban thi nghi€ém nao theo trinh tu sinh vién da ddng ky moén
hoc hay da hoan thanh bai thi nghi¢m nao trong mén hoc dé.

—  Bai thi nghiém: khi sinh vién dua thé RFID vao ban
thi bai thi nghiém s& md, két qua s€ trd vé cho may chu va

ddng thoi can b quan 1y ciing xem dugc sinh vién dang
lam bai nao trén moi ban thi nghiém.

—  Diéu khién dong mé cira: thé hién trang thai cira
vao, ra cia phong thi nghiém.

—  Nhiét @6 cua phong thi nghiém ciing dugc hién thi
trén web.

7. Két luan

Tinh dén thoi diém hién tai, RFID van 1a cong nghé phu
hop nhét hién nay c¢6 thé &p dung cho viéc quan ly va van hanh
Céc bai thi nghiém trong phong thi nghiém da chic nang.
Chinh vi vay, di voi cac phong thi nghiém dinh hudng phét
trién theo hudng tu dong hda va hudng téi nguoi dang thi nén
cAn nhac viéc trién khai cdng nghé RFID tich hop IoT khi xay
dung ké hoach cho phong thi nghiém hién dai cua minh. Khi
da hoi tu duoc céc yéu to: hé théng bai thi nghiém phu hop,
da dang tai nguyén thong tin, ha tang thiét bi hién dai, chat
luong dich vu tét, tinh mé cao, than thién, hudng téi nguoi
duing thi phong thi nghiém sé trg thanh mot diém dén Iy tuong
cho cac ban sinh vién dam mé nghién ctru khoa hoc ing dung.

Huéng phat trién: Tich hop thém cong nghé nhan dang
mit nguoi theo phuong phap PCA (Principal Component
Analysis). RFID khong nhitng khic _phuc dugce nhitng han
ché vbn co cua hé thong nhu c6 nhidu ngudi ding mot the
ma RFID s€ tré thanh mot cong nghé duogc ung dung rong
rai trong twong lai, vi du nhu ing dung vao robot cho phep
xay dung h¢ thong kiém soat ra vao tu dong va cac bai toan
lién quan dén viéc xéc thuec.
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