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Measurement of radiation characteristics of RFID reader/writer and application
of RFID to students’ attendance check
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Abstract:

The technology of RFID have been rapidly growth and RFID have been widely

used in many fields, such as physical distribution systems, measures of sefety for kids, and so on.
Hence, the RFID plays an important role in ubiquitous soceity. For the purpose of development of
student study support system, this paper aims to make a program to take students’ attendances
in a class by using RFID. At first, the radiation characteristics of a RFID reader/writer have been
investigated. And a RF tag has been distributed to each student in a class of one of the authors,
and student attendance have been taken by using RFID. It makes us cut down the time for the
check and manage the attendance data by a computer efficiently. Students also give us favorable

comments to the attendance check.
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1: RFID system

Z 1: Specification of RFID system
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Xl 2: RFID reader/writer and RF tag
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4: Spectrum of the radiated signal when a RFID reader/writer takes

command, and (c) communicates with a RF tag
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and (c) z =6 cm
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B 5: The distribution of normalized magnetic field H, above RFID reader/writer at (a)z=2cm, (b) z=4cm
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K 6: Average maximum height where RFID
reader/writer can communicate with RF tag.
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7: Information recorded in the memory of RF tag
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8: Flow chart of attendance check program

X 9: A data file obtained by attendance check

Xl 10: Screen shot of attendance check program

B 11: A data file after the attendance data were
combined with registered student data

KT TS LTRET 55D T5—13, RF &
70 UID OFHFPWDICIEHIH LIeh, ZBERESDH
BEDICKRBLUTOVSEHICRET 3. SEOZEDR
TR EFIHLIZY =X - S 2OEHEHETOH
JERATIX, RF 270 UID %#i&ELS DI #
30ms, ZEEREXZAEDDIC 4 80ms FEHIH -
TWaZ &Moot o THRIOHEHEDHE
72L& 80ms LU DaidrEL D B2 HHRE T 20 AaH
HBHTLILED. WICTDERED, RF 251 R
SNTEBES TIEA L UID 2 AW AFEC &
HHIEREZITAE, FHROTS—MELCT, Ak
BTHEMTEHTLPFHENS. ZDEA, RF 4
IS ERPBINE N T VIR W s, 2EDTS
AN —REBXT RF 2 JOREESIRS (- OBS,
SLEWTHS. ZTOKME, HANCEE L UID ot
ISR ZIERE L THEL BEBRBBH, A¥HEE LI
FEAIDIC T IXIRABETH S 5.

AR 7 — X DRI IR D T 0 55 L%
Hwie, co7uds LTk, HERET 055 LTE
DNTZETT 7 A L LT — B RFIHAB, i
11ZBAE L THEEDZERSICE <O, RIEZD3
FEBIE “— BOU B kicky, HRERER
LT3, B LIHREZEOHIZEK 11 IR, ZOfE
RITOTS LEREENL, WTDT 7 A IV EGHRRAL
R TH2780, #E1 2LATTES. ZOMIE
REPEDNZL B STHLIREALETDLEWVESD, K
W&7x 7 — 2 IR OIS T X 5.

UEXD, ZEMDS R RFID ZH W AEDOA
AR ENTZ. L L, BROWET— 252185
®ICE, WERETQ TS L, T—20 055 Lk
MRICBIFELZINE R SRWVWT &, 2—Y 1 &—



RFIDY — % + 5 4 ¥ OB REHHEDRIE & H &L IEFE~DF A 85

Tx—ARLERLTOIDIRTNEDTREVE, )
DRUNHS. T HICSENT 1 DDHEBEEFLFE S TH,
BHEEICL AT 371201, EROBHEOEHRE
BEHT20ENHE. FOEDIET—ER—Z LD
BENMNVATHS. 5%, HERAE OIS LETF—
ARN—ZADFMMEE ‘DB L, ZLTEL DAL
RAULRTWVWIA—H A A2 —T 21— AFAHKT B &M
RELTB.

4.3 RHEORRK

HERE BB 72T T ZEICEHEA DD B LD
TH> TEERDNZV. SHEEO RFID I & % HERA
BT UIBROZEEICH L, SREIOHEREIC
Md27 > r—bE{Tol. 77— FTlE, RFID
XBHHFEREICELT, BV, By, Y5578k
WO 3ERBETIEL TE 5\, ZOMd & BAER R
LT&s 607

72— b ORER, 6 EDEAEMN RFID 2Rz
ERBICDVWTEEMICESZ TSN THED, 18D
REDNEBENTH Tz, BENTH-T2ELEBL
TERVWEEDEHIT, FBBRORBICHERZI -7
DITEADF 2y VINTETVERY, WS 2 Tho
o, WREREDOAERE TIE RFID I & % 80374
KERITANOhBEEZLONS, FERERL DT
SEB N LT NIZEOERERBNT 3.

Bh ol

o FIDTOEKERTHEEIE - T,

o HFHHEDI ANV EL, BROH THRETE .

o BHiFEEENZ L TRV THED— FEICHAN
THEIZHS T

o RN TEHRVONE.

o WEDHDEID OFMICSNE T ENTET-.

Bbofes

o HFERERBRORBICT BT, WU OHREN
A5

o RAFERNTE TV

o HAAHLT—WUTUE U IO THEN A L—
RICWDIRNGEENH - Tz

o 1— FIC#EEERSEE L DRMANSEROE CRIE
NbHs5.

o A ONVTWVWNIE, EHhDEETLFIFTE
A.

FRHEREZRSZRD, ZEICESTERAY Y AL
TWeEZLND. ZENLOEROHT, (1) B
DHTHRTE S, (2) MANBROME, (3) BEARER
DI, (4) RANHEE, 12OV TIRSBOTOY S A
B DRI NI HBEIC LIz,

4El, RFID ZHAW e HEREDER S 123 Tk L,
ZTOEMCHEZRAG T NIZ2EL BB W, -l
JERBEDORTZRTWVWS &, RF 27 =MHEREHA
NICANTEXFATEES HICOW 2., RFID OB A
I KB HEERBEOMRIZT T3, P2EoBky
FIKERTLERETHHIELES.

5 &bl

A TlE, BEEEDIZHD 2y NI~ F—X
N—X & RFID % & 87 22 EHREH Y X
T LEWET Z12H0%H L LT, RFID ZHVizi
JERE TS LOBMBEIT- 1. £ITFIHT 588
OEABETRMEEZHOMC U, RicHERE 0y
T LZBFEL, EBROBERTHITLZOFMEET- 2.
ZORR, WIEREICE S % R A5HE T % 2 petk
NbadT L, MET—ZOUENBICE XN C
RGN IR o T2, I HICBED S EIFERET.

ULh LEEEREE Y X7 LAMERICORIT S8
IR RN RS 1. (1) BB O#ER CHIAE R
LT BHDT—2R—Z L DFMKDOE L, (2) 1
AFANC UID OFAIC L 3 R0 &EEE R TS5 7
IN—BANDRIE, (3) FIE GEBAIE K CARIEESD
ANDNL, (4) EROREH COMERE, Fic5k
OB ELNDS.

SHEY

RFID I XA HEREDORITZ LTT U — Mt
NUT N AREER TEROPREEBIERGT 5.
BEE

(1] JIS X 0500:2000 (AIMJ/JSA)

(2] BER 18, RFID 13 & 5 bhzDh, MWE2005
Microwave Workshop Digest, pp. 467-472, 2005.

[8] NTT 7¥—4% - 2 F X AWFR, HETHR IC &
ToTHIIE?, 51y N AT L, 2003.



86 o JUNEZERF TR HRE 42 5

(4] Mkl 752, BIEMICISIT % RFID Hifio@Es L &
HAEREE, H¥] EMC, No.183, pp.86-94, 2003.

(5] MRlEZE, EHM, B, RFID Bz A
T2 IERAE ] — HHEB B A5 8D RFID %
WMOBAME, FH 15 EEEREBRERNMNY
AGEG R, 01-2A-16, 2003.

6] TEr— RN REHREEER T C 2 5% FIF Lz
BREMUE > AT LORREHC DWW T http: //www.ntt-
west.co.jp/news/0404,/040419.html

(7] G ARE, JBRX TRV SO R,
&2, 0IS2003-75,pp.31-35, 2004.

[8] Toshihiko Wakahara, A Lecture Support System
using RFID tags, Proc. ISMOT 2005, pp. 143
146, 2005.

[9] B E Ng— B54&, RFID #k+2, ASCIL, 2005.

[10] JIS X 6323-2:2001 (ISO/IEC 15693-2:2000)
(JICSAP/JSA)

[11] Klaus Finkenzeller, RFID /\> R 7w % (& 250,
HI T 39h¢t, 2004

[12] MIER 75, FF#Efd IC H— RERETAPY, BT 3w
itt, 2005.

(13] ey 2FE, XA A, HP 8, #HEZ0 QR
d—RFY—X—#er =gy 25 L, 2%
¥R ET2005-70, pp. 75-80, 2005.

(14] KK & BfE, RFID AFIFF X b, HATEH
hix, 2005.



