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A Method for Fuzzy-Data Processing of Cooked-rice Portion Size Estimation
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ABSTRACT

To devclop a optimized method for reducing the errors associated with the estimation of
portion size of foods. fuzzy-data processing of portion size was performed. Cooked-rice was
chosen as a food item.

The cxperiment was conducted in two parts. First, to study the conceptions of respondents
10 bowl size(large, medium, small), 11 bowls of different size and shape were used and measured
the actual weights of cooked-rice. Second, to study the conceptions of respondents to volume(l,
1/2. 173, 1/4), 16 different volumes of cooked-rice in bowls of same size and shape were used.
Respondents for this study were 31 graduate students.

After collecting the dala ol respondents to size and volume, fuzzy sets of size and volume
were produced. The critical values were calculated by defuzzification(mean of maximum me-
thod. center of area mcthod). The differences of the weights of cooked-rice in various bowl
sizc and volume between the critical values and the calculated values by average portion size
using in conventional methods werc compared.

The result shows large inter-subject variation in conceplion to bowl size, especially in large
size. However, conception of respondents 1o volume is relatively accurate. Conception to bowl
size seemns to be influenced by bowl shape. Considering that the new fuzzy set was calculated
by carlesian product(bowl size and volume). bowl shape should be considered in estimation
of bowl sizc to make more accurate fuzzy sct for cooked-rice portion size. The limitations
of this study were discussed. If more accurale data for size and volume of many other food
ilems are collected by the increased iumber of respondents, reducing the errors associated
with the cstimation of portion size of foods and rapid processing will be possible by constructing
computer processing systems.

KEY WORDS ' portion sizc cstimation * fuzzy~data processing.
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Fig. 1. Difference of respondents’ conception 1o bowl
size(in different bowls).
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Table 1. Difference of respondents’ conception to volume

174 37 /35 &7 1/2 &7 2/3 &7 1 &7
25g( 25/250)V 8(d) 0 0 0 0
40g( 40/250) 18 1 0 0 0
55g( 55/250) 19 10 0 0 0
70g( 70/250) 0 21 8 ) 0
85g( 85/250) 1 20 11 0 0
100g(100/250) 0 1 25 4 1
115g(115/250) 0 0 13 14 1
130g(1580/250) 0 0 13 16 1
145g(145/250) 0 0 2 26 4
160g(160/250) 0 0 0 20 8
175¢(175/250) 2 0 1 12 15
190g(190/250) 2 0 0 6 29
205g(205/250) 1 1 0 3 26
220g(220/250) 0 0 1 0 29
235¢(235/250) 0 0 0 0 27
250g(250/250) 0 0 0 1 26

1) The parentheses indicate the ratios of partial volume ro total voluine
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Table 2. Fuzzy sets of bowl size
“Large”

{190, 0.00)V, (195, 0.00), (200, 0.18), (210, 0.18),

(220, 0.19), (230, 0.42), (240, 0.71), (250, 0.16),
(260, 0.58), (280, 0.94), (315, 0.97)}

“Medium”

{190, 0.08), (195, 0.87), (200, 0.65), (210, 0.76),
(220, 0.71), (230, 0.52), (240, 0.23), (250, 0.71),
(260, 0.39), (280, 0.00), (315, 0.03)}

“Small”

{190, 0.94), (195, 0.10), (200, 0.26), (210, 0.02),
(220, 0.06), (230, 0.06), (240, 0.00), (250, 0.06),
(260, 0.05), (280, 0.06), (315, 0.00)}
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1+, 76.34, 0.28), ( 77.26, 0.35), ( 79.58, 0.26),
( 81.12, 0.35), ( 82.7), 0.26), ( 84.99, 0.35),

Table 3. Fuzzy sets of volume

“1/4”

{C 25, 0.26)", ( 40, 0.58), ( 55, 0.61), ( 70, 0.00),
( 85, 0.08), (100, 0.00), (115, 0.00), (130, 0.00).
(145, 0.00), (160, 0.00), (175, 0.06), (190, 0.06),
(205, 0.03), (220, 0.00), (235, 0.00), (250, 0.00)}

“1/3”

{C 25, 0.00), ( 40, 0.03), ( 55, 0.32), ( 70, 0.68),
( 85, 0.65), (100, 0.08), (115, 0.00), (180, 0.00),
(145, 0.00), (160, 0.00), (175, 0.00), (190, 0.00),
(205, 0.03), (220, 0.00), (235, 0.00), (250, 0.00)}

“1/2"

{C 25, 000), ( 40, 0.00), ( 55, 0.00), ( 70, 0.26),
( 85, 0.35), (100, 0.81), (115, 0.42), (130, 0.42),
(145, 0.06), (160, 0.00), (175, 0.08), (190, 0.00),
(205, 0.00), (220, 0.03), (235, 0.00), (250, 0.00)}

“o/3”

1€ 25, 0.00), ( 40, 0.00), ( 55, 0.00), ( 70, 0.06),
( 85, 0.00), (100, 0.18), (115, 0.45), (130, 0.52),
(145, 0.84), (160, 0.65), (175, 0.39), (190, 0.19),
(205, 0.10), (220, 0.00), (285, 0.00), (250, 0.08)}

“r

{C 25, 0.00), (40, 0.00), ( 55, 0.00), ( 70, 0.00),
( 85, 0.00), (100, 0.03), (115, 0.03), (130, 0.03),
(145, 0.13), (160, 0.26), (175, 0.48), (190, 0.71),
(205, 0.84),(220, 0.94), (235, 0.87), (250, 0.84)}

1 {(, »)} x=bowl size, y=membership degree

1) {(x, )} x=volume, ¥=membcrship degree
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0.81), ( 88.85, 0.35), { 90.90, 0.65),
0.23), ( 95.44, 0.76), ( 96.57, 0.35),
0.71), (100.44, 0.35), (101.93, 0.42),
(104.54, 0.52), (109.08, 0.23), (109.77, 0.42),
(113.62, 0.71), (114.99, 0.42), (115.28, 0.42),
(118.17, 0.39), (118.18, 0.42), (120.22, 0.49),
(124.09, 0.42)-}

( 88.63,
( 92.71,
( 99.99,
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Table 4. Comparison of nice portion estimation results

D 2) Conventional method | Mean of maximum method Center of area method
Large 1 260.00% 197.50(0.78)% 241.82(0.93)
Large 2/3 173.3% 196.05(1.13) 172.20(0.99)
Large /2 130.00 135.22(1.04) 12%.27(0.95)
Large 1/8 86.67 88.54(1.02) 87.63(1.10)
Large /4 65.00 69.58(1.07) 70.88(1.09)
Medium 1 220.00 201 .64(0.92) 207.69(0.94)
Medium 2/32 146.67 128.50(0.88) 150.50(1.08)
Medium 1/2 110.00 88.63(0.95) 108.75(0.99)
Medium 1/3 75.33 69.59(0.95) 76.77(1.05)
Medium 1/4 55.00 5%.75(0.98) 62.19(1.13)
Small 1 190.00 190.00(1.00) 186.19(0.98)
Small  2/% 126.67 125.21(0.99) 142.35(1.12)
Small 1/2 95.00 86.35(0.91) 107.74(1.1%)
Small  1/3 63.33 60.44(0.95) 75.95(1.20)
Small 1/4 47.50 47.50(0.95) 79.80(1.43)

1) Rice portion 2) Estimation Method 8) Estimation Resuli(g)
4) The parentheses indicate the ratios of the criical values by each method 10 the calculated values by

convendonal method
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