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The smart shelf using RFID systems applying a single wire transmission line
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RFID

RFID

i ~ When an RFID system was developed, it is thought that this technology could be int
roduced to various kind of industrial and commercial applications. The discussed fields include traceabili

ement, and automatic Payment System. However due to problems of price and size of RFID

ty, inventory mana? S p € €
tags, it becomes clear that RFID tags cannot be introduced to all the fields that was discussed in the beg
inning, Among the discussed fields, the management of books in libraries and documents in companies is sui

table for RFID to apply. In this application, although books and documents are taken out, they are probabl
y returned. Therefore, initial investment can be exploited for relatively long term. In this research, the
books management system using RFID systems applying a single wire transmission line has been proposed.

RFID



RFID Radio Frequency ldentification

RFID

RFID

13.56MHz RFID

UHF
Ultra High Frequency RFID
RFID
RFID
3
UHF
RFID
1
2
3
1
RFID
1
1

——%—————-:*79
f R#Esr—I L
/ l(/ﬁjﬁ—w7>?T
-f Tyo
1 Reader
1
@
EY RFID¥7 ®/F—L
ICF 7 .
- 7 4377
»
«
(V)
1
e z
A x
f ' 9
DY
d
2

RFID
RFID

o
>
w

1 RFID

10[mm]



2
- 327[mm] 238[mm]
73.7[mm] =
878[mm] "
y Z
h=20[mm] 4
953[MHz]  UHF
RFID 8o[mm] ;
Ez
5 [mm]
141vI( -
30[dBm]
1 REID
- 953
[ohm] 46.35+j102.24
E g
|8
] |8
2 (8
=
g
-
4

5
Z
r ;_.
Y
X
=
| - _ =
g / |
y — E ----- ) p
le
|-|

e ;. IE
.---'-‘:-' Bﬁ&m_[g i R ----------
20mm T
51~ it
e al
20mm — z
(b) xy
6
2
e 953
n .
d [mm] f
h [mm] :
dz [mm] 5
VSWR 1.568 )
1.595
(X:y:Z:o)
X z=5 [mm]
Ez
7
X=348 [mm] Z EZ
8 .y
Ez
@
e ﬁ

|

f

Ex [1EY n]
i

----Feesmes

o —— htl el

}l-b &l shellf-‘_'uinnr tE-:kc1£E‘|

0 -

o o

I[mm]

o0

Ez

T - )



Ez[ilBVim]

Recavedpower [iEm]

Recayal power [(Hm)

Ez

T T T
— — Fr== zpace
) — Mealshelf 1
a - - - kel shelfwithoot beck plats)
™ ‘
H\H ‘ ~—l-o _LL
-._\_'\_\'_\;_-\_ -
10 m k-] 40 ] £
T [mm]
Ez
3
[dBm]
12.83
8.21
) 7.16
1
348[mm]
3 1
4.62~5.67[dBn]
——4— Fra= TECE
. — M=k shelf
| " \[ﬂlalﬂ'-‘hl:f"‘-i‘lﬂnltteipt—.la-
B Threshald kvel )
3 "
P P e L e
.. h
a Lo 20 300 400 500 &g T 300 il
Position oftass [mm]
€) 28 [mm]
——%— Fraz space
Meil shelf
& - WeEl shelfiwithout beck plai)
y Thrazhold ezl
\;_\_‘!" . p———a. | - = .
T

i il

(b
9

31 40 500 & gl 300 it

Position of tazs [mm]

96 [mm]
10

10
10

x=0 [mm]

-15 [dBm]

28[mm] 96[mm]

4~5[dBm]

2~3[dBn]

!E’@ﬁ /

GO
3 ab— 4 (A F 00— L)

Hlenene

952~954[MHz]

10 235
[mm]

230 [mm]
69[mm] 79[ mm]

305[mm]( ) x

230[mm]C )x 18[mm]( )



11
12 12

13 12
13 RFID
18[mm] ( ) 13
100

18dBm 24dBm 30dBm

12

13
14
VSWR  1.240
VSWR  1.285

13

13

UHF
RFID

ot egmition rde [¥a] Tecogmibion re [%a]

ot egmition rde [¥a]

(

aa
] lll
41 III
20 Ill
[]
d 1 2 3 4 3 & T & 9 14 11 2 13 M
Tas mmnber
@
ol
aa
] ]'-
41 III
2 Ill
[]
@ 1 2 3 4 5 & T & 9 14 11 12 13 M
Tag mumber
(b)
ol
aa
] ll.
41 III
2 Ill
[]
@ 1 2 3 4 5 & T & 9 14 11 12 13 M
Tag mumber
©
13
(a)18dBm (b)24dBm (c)30dBm)



S
i VL
H TR
§ W i
e,
l]LﬂJ-l:'I;gn.:m;rgulul:!LJH
(2)
=
- RN
H VI
5
FrLY
ULﬂJI:{gIJELIQUJLLLﬂLJH
(b)
i A
i. IINEEL
2, Il i
=,
4 1 2 3 -IET:g;nL:I iy 11 12 13 14
(©
14
( (a)18dBm  (b)24dBm (c)30dBm)

2.45GHz RFID
" B, vol.J9-B,

, no.11,
pp-1272-1283, Nov. 2013.

2.45GHz  RFID

. B, vol.J95-B, no.3,
pp-483-487, March 2012.

1
s RFID

, AP2012-25, pp.7-12, June 2012.

http://info.ibaraki.ac.jp/Profiles/5/00
00471/profile_html

@
Shigeki Takeda



