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Automatic Recording for Meal Pattern
by using Conductive Chopsticks

Abstract: Recently, the issues about meal habits, such as the “Solitary Meal” of the aged people and im-
provement of communication during meals, attracts attention. To solve these problems, we propose a method
to record a meal log without a burden to the user, and the method to analyze the relation of the participants
at the time of a meal using the meal log. The former method records two ingestion operation, “operation
for grasping food” and “operation for carrying food to a mouth.” To conduct this method, this paper pays
attention to the conductivity of the closed circuit which a food and a human body form, and the chopsticks
used by Japanese. The latter method extracts the participant who cannot join the conversation at the meal.
The amount of the feature computed from the record is employed for the analysis. The experimental evalu-
ation was conducted in order to verify the two proposal methods. As a result, in the evaluation of recording
ingestion operations, the accuracy of “operation for carrying food to a mouth, ” denoted by F measure, is
about 99%. Also, in the analysis of participant relation, “standard deviation of the interval of carrying a
food to a mouth” is an effective feature.

Keywords: Dietary education Solitary Meal, Chopstik, Conductivity, Meal, Lifelog

1.

1

Graduate School of Science and Engineering, Doshisha
Univ., Kyoto-pref., 610-0321, JAPAN

a) skaneda@doshisha.ac.jp

1ⓒ 2013 Information Processing Society of Japan

Vol.2013-IS-123 No.5
2013/3/15



IPSJ SIG Technical Report

1

2

2 3 2

4

5 6

2.

2.1

1

1

1

22

10% [1]

2005

[2]

[3][4]

2.2

[5][6][7][8]

3.

3.1

3.1.1

*1

*1

2ⓒ 2013 Information Processing Society of Japan

Vol.2013-IS-123 No.5
2013/3/15



IPSJ SIG Technical Report

2

3

2

3

3.1.2

4 5

*2

6

3[V ] 48[KΩ]

AD

256[Hz]

48[KΩ]

7

8

R[Ω]

Food[Ω] Hand[Ω],

*2

4

5

6

7

8

Body[Ω] E[V ] 7

AD Detectfood[V ]

Detectfood[V ] =
E ×R

Food+Hand+R
(1)

8 AD

Detectmouth[V ]

Detectmouth[V ] =
E ×R

Food+ Body×Hand
Body+Hand +R

(2)

Detectmouth > Detectfood

3ⓒ 2013 Information Processing Society of Japan

Vol.2013-IS-123 No.5
2013/3/15



IPSJ SIG Technical Report

9

9 9 2

0[V ]

2

0[V ]

*3

3.1.3

10 0.5 ∼ 0.7[V]

10

1

11

15

1

*3 9

( 6 R )
R

R

10

11

12

12

1

4ⓒ 2013 Information Processing Society of Japan

Vol.2013-IS-123 No.5
2013/3/15



IPSJ SIG Technical Report

13 (1)

14 (2)

128 0.5[s]

2

(= A)

0[V ]

A

0.1[V ]

3

A

4 5

(1)(2)

9

= B

6 256

(= 1[s]) 2

6 B

1[s]

256

2

7

B

0.2[V ] B

5ⓒ 2013 Information Processing Society of Japan

Vol.2013-IS-123 No.5
2013/3/15



IPSJ SIG Technical Report

1

13 14 13

14

B

3.2

3.2.1

1

[9][10]

1

1

•
•
•

3 1

4.

4.1

4.1.1

10 7

5

4.1.2

2 3

F 4

4.2

4 1

1

3

1

5 20

5

6ⓒ 2013 Information Processing Society of Japan

Vol.2013-IS-123 No.5
2013/3/15



IPSJ SIG Technical Report

2

A 100% 100% 100% 100% 100% 100% 100% 100%

B 100% 100% 100% 100% 100% 100% 100% 100%

C 100% 100% 100% 100% 100% 100% 100% 100%

D 100% 83% 100% 100% 100% 100% 100% 98%

E 100% 100% 100% 100% 100% 100% 100% 100%

F 100% 100% 100% 100% 100% 100% 100% 100%

G 100% 100% 100% 100% 100% 100% 100% 100%

H 100% 100% 100% 100% 100% 100% 100% 100%

I 100% 100% 100% 100% 100% 100% 100% 100%

J 100% 100% 100% 100% 100% 100% 100% 100%

100% 98% 100% 100% 100% 100% 100% 100%

3

A 100% 80% 80% 100% 100% 100% 100% 94%

B 100% 100% 100% 100% 100% 100% 100% 100%

C 100% 100% 100% 100% 100% 100% 100% 100%

D 100% 83% 100% 100% 100% 100% 100% 97%

E 100% 100% 100% 100% 100% 100% 100% 100%

F 100% 100% 100% 100% 100% 100% 100% 100%

G 100% 100% 100% 100% 100% 100% 100% 100%

H 100% 100% 80% 100% 100% 100% 100% 100%

I 100% 100% 100% 100% 100% 100% 100% 100%

J 100% 100% 100% 100% 100% 100% 100% 100%

100% 98% 96% 100% 100% 100% 100% 99%

4 F-Measure

A 100% 89% 89% 100% 100% 100% 100% 97%

B 100% 100% 100% 100% 100% 100% 100% 100%

C 100% 100% 100% 100% 100% 100% 100% 100%

D 100% 91% 100% 100% 100% 100% 100% 99%

E 100% 100% 100% 100% 100% 100% 100% 100%

F 100% 100% 100% 100% 100% 100% 100% 100%

G 100% 100% 100% 100% 100% 100% 100% 100%

H 100% 100% 89% 100% 100% 100% 100% 98%

I 100% 100% 100% 100% 100% 100% 100% 100%

J 100% 100% 100% 100% 100% 100% 100% 100%

100% 98% 98% 100% 100% 100% 100% 99%
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[s] ([s])

1 A-1 20 23.31 13.86

A-2 16 34.26 17.65

A-3 18 26.85 21.19

A-4 23 17.93 8.82

2 B-1 22 21.15 15.72

B-2 18 25.52 10.03

B-3 25 18.28 8.71

B-4 31 15.54 5.89

3 C-1 22 16.52 7.36

C-2 16 25.05 9.23

C-3 23 17.92 14.57

C-4 30 14.85 5.53

4 D-1 25 18.24 13.31

D-2 26 16.98 8.62

D-3 33 13.56 10.59

D-4 17 25.94 7.96

5 E-1 9 44.23 17.96

E-2 34 13.38 14.65

E-3 20 22.23 10.45

E-4 30 15.76 8.1
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