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Supporting seasoning quantity adjustment based

on individual preference for online recipe users ∗

Yuta Kido

Abstract

In recent years, the number of people using online recipe services for cooking

has increased with the SPREAD of the smartphone. In a recent survey, more

than 60% of housewives answered that they use the opportunity to use online

recipe sites more often. It is difficult to match food taste to user s preference

as each online recipe page shows a recipe to realize just one taste even though

there are countless numbers of recipes in an online recipe service. As a preliminary

experiment, we investigated the degree of individual difference in taste preference.

As a result, one-third of the subjects preferred to adjust the amount of hot water

used for a Miso Soup by -20 % or + 20% of the specified amount of the original

recipe. It has also been reported that 76.5% of housewives are generally interested

in using new systems for cooking. Over 50% of housewives simply eye measure

the amount of seasoning to simplify matters, using a measuring spoon is often

considered as extra effort. There is, to our knowledge, no IoT device currently in

use that can assist in analyzing the exact amount of seasonings. As a preliminary

experiment, we investigated the deviation between the suggested amount by the

recipe and the actually added seasoning through eye measuring. As a result, even

those who are cooking frequently showed that there was an error of 30% or more.

The results of the two conducted experiments lead to the decision, that there

is a need for a system that can help to adjust the optimal amount of seasoning
∗Master’s Thesis, Graduate School of Information Science, Nara Institute of Science and
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to personal taste and to support the addition of the exact amount of seasoning.

The purpose of this research is, therefore, to increase daily meal satisfaction

through the realization of a system, that improves the taste of food based on an

online recipe closer to the user’s preferable taste without burdening the user. To

realize this system, the following three problems are approached: (1) building an

individual preference model for food taste, (2) determining the seasoning quantity

based on the individual preference model, and (3) adding easily and accurately the

quantity of the seasonings. Existing Research focuses on recommending recipes

according to personal taste. However, there is no research on the usage of a

system which supports the adjustment of the recipe based on personal preference.

Therefore, we develop a system that extracts the user’s preference by assessing

the individual taste through a questionnaire in a learning model and adjusting

the amount of seasoning in the base recipe accordingly, which solves the problem

(1) and (2). The developed system called Smart Cruet, measures and notifies

the user when the desired amount of seasoning is added in real time, solving the

problem (3).

As a validating experiment, we analyzed the user preference models based on

feedback before and after adjusting the seasonings. The results showed that the

preference model estimation using a two-day timeframe was not able to assess

the taste of a majority of the participants, which lead to the conclusion that the

time period was not sufficient. Therefore, the period was extended to a two-

week timeframe whose results show that the longer timeframe also increased the

accuracy of the preference model, to a point, that the individual preference model

can be built correctly. The measuring accuracy of the Smart Cruet showed that

it is capable of measuring the desired amount of seasoning with 6.5% max error.

Keywords:

Smart cruet, Preference analysis , Seasoning quantity adjustment, Cooking sup-

port

iv



1. 1

2. 4

2.1 . . . . . . . . . . . . . . . . . . . . . . 4

2.2 . . . . . . . . . . . . . . . . . . . 5

2.3 ICT Information and Communication Technology

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.4 . . . . . . . . . . . . . . . . . . . . . . . 6

2.5 . . . . . . . . . . . . . . 7

3. 8

3.1 . . . . . . . . . . . . . . . . . . . . . . . . . 8

3.2 . . . . . . . . . . . . . . 9

3.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

4. 14

4.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

4.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

4.3 . . . . . . . . . . . . . . . . . . 15

4.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

4.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

4.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

4.7 . . . . . . . . . . . . . . . . . . . . . . . . . 18

4.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

5. 23

5.1 2 . . . . . . . . . . . . . . . . . . . . . . . . . 23

5.1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

5.1.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

v



5.1.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

5.2 . . . . . . . . . . . . . . . . . . . . . . . . 25

5.2.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

5.2.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

5.2.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

5.3 . . . . . . . . . . . 27

6. 28

30

32

vi



1 . . . . . . . 10

2 . . . . . . . 11

3 . . . . . . . . 11

4 . . . . . . . . 12

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

6 . . . . . . . . . . . . . . . . . . . . 16

7 . . . . . . . . . . . . . . . . . . . . . . 19

8 . . . . . . . . . . . . . . . . . . . . . . 19

9 . . . . . . . . . . . . . . . . . . . . . . . 20

10 . . . . . . . . . . . . . . . . . . . . . . . 20

11 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

12 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

13 . . . . . . . . . . . . . . . 27

14 . . . . . . . . . 28

vii



1 . . . . . . 9

2 1 2 ( 2

) . . . . . . . . . . . . . . . . . . . . . . . . . 24

3 14 . . . . . . . . . . . . . . . . . . . . . . . 26

viii



1.

Allrecipe

2013

2600 2016 2 6000

[1] 60%

50%

[2]

.

5

+20% -20%

3

ICT

Internet of Things: IoT

2013 158 2020

530 [3] IoT

IoT

Pantelligent [4] ,

, . IoT

76.5%

1



IoT

IoT

50.6% [5]

QoL

(1) (2)

(3)

3

(1) 5

[6] [7]

LED BLE

2



2

2 7

14

5% 7

1 4

6.5%

3



2.

,

.

2.1

M.Mirtchouk GoogleGlass

[8]

CogKnife

[9]

SVM 95

[10]

[11]

SVM

79 Vinay Bettadapura

[12]

4



2.2

[13]

[14]

20 HSV

Twitter

[15]

Twitter

tweet

tweet

Z.Li

[16]

[17]

[18]

150

5



2.3 ICT Information and Communication Technology

Pantelligent

[4] Grill allert

[19] Crock Pot

[20]

Moley Robotics

[21]

2.4

[22]

AR [23]

AR

6



2.5

ICT

[24]

1 5

2

3 LED

7



3.

3.1

24

5

160ml 128ml -20 144ml -10

160ml 176ml +10 192ml +20 5

1 1

160ml 128ml 144ml

12

176ml 192ml 11

160ml

1

20

8



1:

:

: -20% 6

: -10% 6

: ±0% 1

+10% 9

+20% 2

3.2

50%

1 2 3 4 1 2 3

1 15ml 1 5ml

7

15 6 1 3 9

3 3

1 2 9

71.8% 41.4%

3 4 6

9



46.2% 31.8%

15%

30%

1:

10



2:

3:

11



4:

12



3.3

1

24 1

30%

13



4.

4.1

3

5 [6] [7]

4.2

5

14



Preference 
Database

Preference
Analysis

Amount
Adjustment

Smart Cruet

Smart phone Application

Evaluation

Preference

Preference 
ModelRecipe

Database

Recipe Data

Recipe Data

Amount

5:

4.3

Android Java

6 (a)

15



6:

START (b)

16



(c)

(d)

(e)

(f)

1

4

4.4

Apache CouchDB

WebApi JavaScript

4000

4000

4.5

17



Mi =

⎧⎨
⎩
0 (i = 1)

Mi−1 − Fi−1

i−1
(i > 1)

(1)

−2 ≤ Fi ≤ 2

Mi Fi i

4.6

Adjusted amt. = (Mi − 3)× 0.1× Amt. of seasoning (2)

4.7

7

8 9

18



7:

8:

19



9:

10

Bluetooth Low Energy (BLE)

LED

10:

Kionix KXR94-20501 STMicro-

1KXR94-2050:http://jp.kionix.com/product/KXR94-2050

20



electronics L3GD20 2 X Y Z 3

1 (

X ) Bluetooth Low

Energy (BLE)

10 ms

Bluetooth Low

Energy (BLE) BLE

ARM BLE RedBearLab BLE

Nano 3 BLE Notification

LED

LED

LED

LED

LED

LED

STOPPY

90

90

= t , [ml/s] , t[s]

90 .

2L3GD20:http://www.st.com/content/st_com/en/products/mems-and-sensors/

gyroscopes/l3gd20.html
3BLE Nano:http://redbearlab.com/blenano/

21



120ml

10 90 10

10 52.72ml

1 5.27

CAINZ

4g

4 time time

4.8

Bob

Angie [25] Bob Angie

4000

22



5.

5.1 2

5.1.1

15

11

2 1

1

5.1.2

11 10

12 1 5

1 5

3 2

5 2

1 3

4 .

3 2 1 5

23



11: 1

12: 2

2: 1 2

( 2 )

A B C D E F G H I J

1 1 2 2 2 2 2 4 4 4

2 3 2 2 3 2 2 3 5 3

24



5.1.3

2

5.2

5.2.1

2

2

2

13

3 14

5.2.2

13

3

13

7

7

25



3: 14

1

2

3

4

5

6

7

8

9

10

11

12

13

14

7

5.2.3

7 14

7

2 1

26



塩味

苦味

旨味

甘味
酸味

[日]

±0

+0.5

+1.0

+1.5

-1.0

-0.5

1 2 3 4 5 6 7 8 9 10 11 12 13 14

13:

5.3

1

4

14 %

1 6.5% 2

2.8% 3 4.4% 4 4.7%

30%

27



14:

6.

-20% +20%

3

30%

(1) (2)

(3)

3

(1) 2

28



3

2

2 7 14

6%

7

6.5%

2

1

29



CICP

CICP

, , ,

, . .

4000

,

, ,

30



. CICP

,

,

,

, .

31



[1] . 6,000 , 2016.

[2] Panasonic. An attitude survey for cooking and kitchen. http://news.

panasonic.com/jp/press/data/2013/04/jn130405-3/jn130405-3.pdf.

Accessed: 2017-12-3.

[3] . 27 .

[4] Inc., Circuitlab. Pantelligent - the easiest way to make great steaks, salmon,

and much more. https://www.pantelligent.com. Accessed: 2017-11-26.

[5] , . . 1986

, pp. 1–12. , 1986.

[6] C. Pfaffmann. The sense of taste. Vol. 1. American Physiological Society,,

1959.

[7] Y. Kawamura and M. R. Kare (eds). Umami: A basic taste. Marcel Dekker,

Inc., 1987.

[8] Mark Mirtchouk, Christopher Merck, and Samantha Kleinberg. Automated

estimation of food type and amount consumed from body-worn audio and

motion sensors. In Proceedings of the 2016 ACM International Joint Con-

ference on Pervasive and Ubiquitous Computing, UbiComp ’16, pp. 451–462.

ACM, 2016.

[9] T Kojima, T Ijiri, J White, H Kataoka, and A Hirabayashi. CogKnife: Food

recognition from their cutting sounds. In 2016 IEEE International Confer-

ence on Multimedia Expo Workshops (ICMEW), pp. 1–6. ieeexplore.ieee.org,

July 2016.

[10] , . . 3 , pp. 257–258.

, 2016.

32



[11] Yoshiyuki Kawano and Keiji Yanai. FoodCam: A real-time food recognition

system on a smartphone. Vol. 74, pp. 5263–5287. Springer US, July 2015.

[12] Vinay Bettadapura, Edison Thomaz, Aman Parnami, Gregory Abowd, and

Irfan Essa. Leveraging context to support automated food recognition in

restaurants. pp. 580–587, 2015.

[13] , , . .

, Vol. 111, No. 478, pp. 43–48, March 2012.

[14] , , .

. DEIM Forum 2016, 2016.

[15] T Kadowaki, Y Yamakata, and K Tanaka. Situation-based food recommen-

dation for yielding good results. In 2015 IEEE International Conference on

Multimedia Expo Workshops (ICMEW), pp. 1–6, 2015.

[16] Z Li, J Hu, J Shen, and Y Xu. A scalable recipe recommendation system

for mobile application. In 2016 3rd International Conference on Information

Science and Control Engineering (ICISCE), pp. 91–94, 2016.

[17] Shuhei Yamamoto, Noriko Kando, and Tetsuji Satoh. Continuous recipe

selection model based on cooking history. In Social Informatics, Lecture

Notes in Computer Science, pp. 138–151. Springer, Cham, November 2016.

[18] , .

. 102 , pp. 223–228. , 2017.

[19] Brookstone. Grill alert bluetooth connected thermometer. http://www.

brookstone.com/pd/grill-alert-bluetooth-connected-thermometer/

919441p.html. Accessed: 2017-12-3.

[20] Crock-Pot. Crock-Pot WeMo enabled slow cooker. https://www.

crock-pot.com/wemo-landing-page.html. Accessed: 2017-12-3.

33



[21] Moley Robotics. Robot kitchen. http://www.moley.com/. Accessed: 2017-

12-3.

[22] , , , , , , .

. 2009 , pp. 659–662.

, 2006.

[23] , , , , .

. 112 , pp. 75–80.

, 2013.

[24] , , , .

. 63), pp. 469–480. , 2012.

[25] OGIS-RI Co., Ltd. Recipe Site Bob & Angie Health recipes supervised by

national registered dietitian. https://www.bob-an.com/. Accessed: 2017-

12-3.

34



[1] , , , , ,

169

DPS

[2]

Workshop of Social System and Information

Technology (WSSIT18)

35


