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Developmnet of a movable RFID antenna

for recognizing contents of containers in living space

(A prototype of the movable antenna realizing robust RFID tag reading

regardless of container contents’ postures)

Rui FUKUT*!, Masayuki SHODAI*!, Taketoshi MORI*!, Tomomasa SATO*!

*1' Graduate School of Information Science and Technology, The University of Tokyo. 7-3-1 Hongo Bunkyoku Tokyo.

This paper describes development of a movable RFID antenna for reading RFID tags which
are attached to contents of containers in living space. Regardless of container contents postures, the
equipment realizes robust RFID tags’ reading by utilizing its swiveling and vertical motions of RFID
antenna. The motions are actualized by two rotating mechanisms and one translating mechanism.
By experiments, it is confirmed that the method to read RFID tags with movable RFID antenna is
applicable to robust reading. The antenna moving speed and hold time has much relation to recognition
performance. It’s also showed that small quantities of metal material can make the body structure

simple with no effect for reading performance.
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Fig. 3 Manner of operation
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Table 1 Comparison table of passive RFID

135[kHz] | 13.56[MHz] | 2.45[GHz] UHF

method - ] ) i UHF

Communication About About About

distance 60[cm] 70[em] 1.5[m] Several [m]

Transmission

properties in water © o x x
Reflection on the
metal surface © o X X
Noise
X (o] © ©

performance

Thickness of tags thick thin thin thin

Table 2 iContainer Variation

CLASS_S CLASS A | CLASS_E
RFID with RFID without RFID
antenna antenna antenna

Class name

Pictures

Usage

For commodities

For goods used
regularly

For long—term
storage

*LCD display

*LED markers

No electric

*RFID antenna *Load devices.

Functions
+Load Measurement

Measurement
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[3. passing laterally to the antenna] [4. 3D tunnel antenna ]

Fig. 5 Contrived reading methods
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Fig. 7 Performance evaluation test of four methods

Table 3  The number of RFID tags which couldn’t be read

in four proposed ways

The number of unreadable RFID tags

1. Driving the antenna 0/98

2. Passing through the antenna 0/98

3. Passing laterally to the antenna 1/98

4. 3D tunnel antenna 5/98
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Table 4 Motion time table

t1 t2 t3 t4 | Total time
Exp.1 6 10 10 6 32
Exp.2 6 8 8 6 28
Exp.3 6 6 6 6 24 Unit: [sec]
RFID tags

Scanning time[sec] which couldn’t
32 28 24 be read

0

2nd
3rd
4th

oo|jlojlo|jo|o
- 0|l=0lc
Aloa|lala|lo

A: The number of RFID tags which couldn’t be read every time.
B: The number of RFID tags which couldn’t be read more than once.

Fig. 14 Relationship between the number of RFID tags
which douldn’t be read and scanning time
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