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Proposal and Initial Evaluation of Refrigerator Door Identification
Method Using Door Opening and Closing Sound
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Abstract In recent years, the development of sensing technology has enabled sensing in various situations. IoT
products have been developed one after another, and users can easily obtain information associated with their ac-
tions. The conventional method of attaching sensors to users and the method of using a camera in the recognition
of daily activities has a problem that the user’s mental burden is large. There is also a problem that it is expensive
to introduce a dedicated device or product. In this paper, for the purpose of sensing eating habits, we propose an
open / close door identification method using a microphone on a tablet terminal installed on the refrigerator door.
Depending on the size of the door, packing, and rail types, each door shows different sound characteristics when
opening / closing the door. Therefore, the door opening / closing is identified by analyzing the data when the door
is opened / closed. Discrimination is performed by machine learning using features extracted from the data obtained
from the microphone on the tablet terminal. We conducted experiments with four subjects. The experiment result
demonstrated that our identification method successfully identifies doors with an average accuracy of 0.95.
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2 1.00 093 097| 1.00 1.00 1.00| 1.00 1.00 1.00| 1.00 1.00 1.00
3 1.00 0.93 0.97| 1.00 1.00 1.00| 1.00 0.93 0.97| 1.00 1.00 1.00
4 094 1.00 097| 094 100 097| 1.00 0.87 093] 058 1.00 0.73
5 1.00 1.00 1.00| 1.00 0.87 093| 083 1.00 091| 1.00 0.27 042
6 094 1.00 097| 0.88 1.00 094 | 1.00 1.00 1.00| 1.00 1.00 1.00
macro avg | 0.98 098 0.98| 097 097 0.97| 097 0.97 097 | 0.93 0.88 0.86
£ 4 FERHET—% 2y b HOIHRER (€7 VKGEE)
A B C D
Prec. Rec. F1 |Prec. Rec. F1 |Prec. Rec. F1 |Prec. Rec. F1
1 1.00 098 0.99| 1.00 1.00 1.00| 1.00 096 0.98| 1.00 0.96 0.98
2 1.00 1.00 1.00 | 1.00 0.98 0.99 | 1.00 0.93 0.97| 1.00 0.98 0.99
3 095 082 0.88| 0.88 1.00 094| 1.00 098 0.99| 1.00 0.84 0.92
4 075 091 0.82| 091 093 092| 0.75 1.00 0.86| 090 0.20 0.33
5 0.75 067 0.72| 093 0.89 091| 097 0.67 0.79| 049 0.98 0.66
6 096 1.00 0.98| 098 0.89 0.93| 0.88 098 0.93| 093 096 0.95
macro avg | 0.90 0.90 0.90| 0.95 0.95 0.95] 0.93 0.92 0.92| 0.89 0.82 0.80
#5 FEHET—F ey PRV (LOPO ZCAEMREE)
A B C D
Prec. Rec. F1 |Prec. Rec. F1 |Prec. Rec. F1 | Prec. Rec. F1
1 1.00 093 097| 094 1.00 097| 1.00 093 097| 1.00 1.00 1.00
2 1.00 0.87 093| 1.00 1.00 1.00| 0.70 093 0.80| 1.00 1.00 1.00
3 0.78 093 0.85| 094 1.00 097| 0.83 1.00 091| 094 1.00 0.97
4 0.83 1.00 091| 081 0.87 0.84| 1.00 0.93 097| 078 0.93 0.85
5 0.74 093 0.82| 073 0.73 0.73| 0.75 0.60 0.67| 1.00 0.73 0.85
6 1.00 0.53 0.70 | 0.92 0.73 0.81| 0.92 0.73 0.81] 1.00 1.00 1.00
macro avg | 0.89 0.87 086| 089 089 0.89| 0.87 0.86 0.85| 0.95 094 0.94
#6 EHET—%Xvy bxHVRFHE (€7 IVHGEE)
A B C D
Prec. Rec. F1 |Prec. Rec. F1 |Prec. Rec. F1 |Prec. Rec. F1
1 0.98 098 0.98| 1.00 096 098] 090 096 0.97| 098 096 0.97
2 0.76 1.00 0.87| 0.77 096 0.85| 1.00 0.82 0.90| 0.69 0.96 0.80
3 0.84 0.82 0.83| 0.80 0.91 0.85] 0.96 0.53 0.69 | 0.84 0.93 0.88
4 0.67 080 0.73| 0.80 091 085| 048 098 0.64| 0.70 0.16 0.25
5 0.53 0.51 0.52| 0.58 0.58 0.58| 0.75 0.53 0.62| 0.28 0.47 0.35
6 096 053 0.69| 1.00 053 0.70| 097 0.78 0.86| 0.73 0.49 0.59
macro avg | 0.79 0.77 0.77| 083 081 0.80| 0.84 0.77 0.77| 0.70 0.66 0.64
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