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RefrigeMeter: Automatic detect/display system
for items in refrigerator

MARINA MIKUBO,t KOJI TSUKADAtt and ITIRO SI11ottt

People often have problems to leave foods in refrigerators too long time and spoil them.
To solve this problem, we propose a very simple interactive surface, ” RefrigeMeter”, which
can automatically detect the positions of items placed in the refrigerator and informs users of
their duration. The RefrigeMeter consists of LED arrays, a micro controller, and an acrylic
board to cover these devices. First, the system detects positions where items placed on the
shelf using LEDs as photo diodes. Second, the system calculates the duration while each item
keeps its position. Third, the system activates the LEDs in different frequencies based on the
duration of items on each LED. Thus, users can tell the status of items in refrigerator at a
glance without any special operation. In this paper, we explain the concept and implementa-
tion of the RefrigeMeter. Moreover, we discuss on the problems of the prototype and future
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work based on the trial operation.

1. FU®IC

WHHEICBEYEZ LEs Al tZENTLEN) -
PHOBOSRTLESRBRIZZS S DABBEL -2 &
BHD7255, FHELT, ENZwoOANrs—
BETERW, BEEICYDZ OEARICE NS DH
RZ3@NTLE), twHizetnEzions, 29

T BEOKRLTRE PIEE SWEBIAR
Ochanomizu University, Department of Information

Sciences

1T BROKLTRE BERT AT Iy 7 7ay sy ay /Rl
RBLGERE & & 237
Ochanomizu University, Ochadai Academic Produc-
tion/JST PRESTO

T BEOKRLTRE NESACAIBEIATIIE R BlAd8
Ochanomizu University, Graduate School of Humani-

ties and Sciences

789

L 72z B R, IS A7z i O B IIR
BERERT AT LBEBIREINT VR0,
ZD% CIFFETEREEVBLETH Y, 2—FD
BHDIRE C, MRBER 2 R 3R 8 2 S B - 7.
22T, AL, 22— RfEEER S 2 L
<, WIEHNOFIAMRI 2 R NER T 5> 27 4
MRefrigeMeter; #2%7T 5%,

2. RefrigeMeter

RefrigeMeter 135805 DI i HHBERE & PEn s
Ll THAAL Z & T, 2—IEEEY W%
HLUANT 2720 T, KEPLEAIRNZ HREIHE
RATEBLIFE L. E1, v DOtk
MR E§ 2 7.0, B BRBEOm /51 LED %
MM L7, LED 2% 70Dt v 48 XU,
TERITR D70 DI & LT o g AT 5.



B Pl A

—

FERDS

o T
S H2

o ¥
/ 2Hz T SR
ANt \\\\

Hemm —

FRZRITS

FrfEZE CZ &< ERDREAY TR
1 RefrigeMeter ® 2 v+ 7 b K% &\ THEEOY % 8l
O LICE S &, YOO LED 23574 2 JlIcRidTL, #
FHRDLZ BT 5.
Fig.1 The RefrigeMeter concept:When a user puts items
in the refrigerator, the system informs the status of
the items by activating the LEDs.
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Fig.2 Usages of the RefrigeMeter prototypes.(left:prototypel is attached in a

common refrigerator. right:prototype2 is attached in a compact one.)
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Fig.3 Appearances of the prototypes (left:prototypel, right:prototype2)
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Fig.4 Device Architectures of the RefrigeMeter(left:prototypel, right:prototype2)
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Fig.5 Detecting the status of items using LEDs.
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Fig.6 Presenting information using LEDs. Each LED

blinks in different frequencies.
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Fig.7 Acrylic boards used in the prototypes. Each board
has own characteristic that influences performances

of detection/display functions.
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Table 1 Performance of detection function at low
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