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Content Recognition of Home-use Container by a Movable RFID Antenna Instrument

- A Trial for Home-use Storage Optimization with a Container Case Device -

Rui FUKUI*!, o Hanako MIKI*!, Masayuki SHODAI*?, Keita Kadowaki*!, Taketoshi MORI*!, Tomomasa SATO*!.
(*1: The University of Tokyo, *2: Panasonic Corp.)

Abstract— Our research group is developing a home-use object storage/retrieval system, where intelligent containers and
RFID tags are utilized to realize sophisticated and robust object management. iDock, one element of the system, has a movable
RFID antenna and can recognize the contents of intelligent containers. In a previous works, it was confirmed that iDock can read
all tags of a special designed test piece, even if there is a posture mismatch between the RFID antenna and each tag. However,
this paper tried to examine the real performance of the movable antenna, therefore RFID tags are installed on commodities, and
actual storing container conditions are simulated by several operational personnel. Experiments revealed the relative superiority
of the movable antenna with a full motion, but RFID tag’s mounting method itself has large effect to the reading performance.
Accordingly, necessity of a revised mounting method was ascertained.
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Table 1 Comparison table of passive RFID.
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Table 2 Experimental result of object level RFID recog-
nition. Each value indicates the readable RFID tags
number (Maximum is three).

Object Motion pattern Full Rotar Pitch Roll

ID Subject Sa|Shb|Sc|Sa|Sh|Sc|Sa|Sb[Sc|Sa|Sh]|Sc
Al Bath additive 3/0/0|3[0)J0)]3]0]J0O0JO|0O]O
A2 Shampoo 0Oj]0j]0OjJO|JOfO]J]O]O]JO]JO|O]|O
3 33 313 0|3 3
3 3 2
A5 Toothpaste 3/3|3|3|3]3]3|3[|3]3|3]3
A6 Facial wash 3/3|3[3[3]3]3[3]3]3|3]3
A7 Hand warmer 3/3/3]13|3]3[3[3|3]3/3]3
A8 Repellent 3/3|3[3[3]3]3|3|]0]3|3]0
A9 Soap 3/2|3[3]3]3]3/]0]3]3|3]3
Al10 Hand soapliquid 3/3/3]3]3]3|3[3|]1}J]0/31]3
B1 Instant coffee 0Ojo0o|j/O0O|JO|jO|JO]JO]j]O]JO]JO|O]|O
B2 Jam 3/3|13|3|3]3]3]2]|3]3|3]3
B3 Rice 03 [3]2|1f12]0]2]o0oj0]2

33033033033
B5 Retort pouch 3/0/]0|3[0)J0)]3]0]J0O0]3|0]O0
B6 Cup noodle 3/3|!3[3]3]3]0]3]3]3]3]3
B7 Plastic bottle 3/3|3]3|3|3|[0|3|]2]3]3]3
B8 Sauce 3/3|0f[1]3]1)]3|]0]J0J0O0|3]|O0
B9 Seaweed 3/3[3[3]3]3]0]3]3]|3[1]3
Cl Copier paper 3/3|!3[3[3]3]3]3[3]3]3]3
C2 Ink cartridge 0O/0j0ojJOoO/O0OfoOo|JO|]O]JO]JO|O]O

3|3 33 3.3 3.3
C4 | Digital video cassette | 3 | 3 33 2.3 3/]01]0

3|3 3|3 3|3 3|3
C6 String 1333|333 |3]3]0]|3{|3
Cc7 Pen 3/3|3[3]3]3]|3]0]3]3|3]3
C8 Compass 2 3|1(1(3]2]2]|3|]3]2]|3]|1
C9 Packing tape 3/3|3[3[3]3]1]3]3]3]|3]3

1 1
1 1
1 1
1 RFID tag on the object made a contact with other RFID tag H
. 1
! or metal material '
1 1
1 1

1

I  Reason for failure was unknown
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Fig.5 Sequential snapshots of RFID antenna full motion.

Fig.8 RFID tag with a spacer plate.
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