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Mobile Application based on Image Processing and a Proportion for Food

Intake Measuring
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Abstract

In the paper, we propose a new reliable technique for measuring food intake based on image

automatically without user intervention. First, food and bowl image before and after meal is obtained

by user. The food and the bowl are divided into each region by the K-means clustering, Otsu

algorithm, Morphology, etc. And the volume of food is measured by a proportional expression based

on the information of the container such as it's entrance diameter, depth, and bottom diameter.

Finally, our method calculates the volume of the consumed food by the difference between before

and after meal. The proposed technique has higher accuracy than existing method for measuring food

intake automatically. The experiment result shows that the average error rate is up to 7% for three

types of containers. Computer simulation results indicate that the proposed algorithm is a convenient

and accurate method of measuring the food intake.

» Keyword @ Food intake, Image-based volumetric algorithm, Image segmentation, Mobile application,

3D estimation
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(c)

Fig. 4. Examples of Taking Pictures of Volumetric Bowls
Using a Guideline. (a) The Angled Bowl, (b) The Round
Bowl, (c) The Plate.
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(a) The Section of the Angled Bowl.
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The diameter of thy

The height of the
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Virtual cone ¢,

(b) The Virtual Cone
Fig. 5. The Volume of Foods in the Angled Bowl.
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(b) The Section of the Liquid in the Round Bowl.

Fig. 6. The Volume of Foods in the Round Bowl.
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(a) The Example of the Taking Picture
of the Plate Using the Guideline.

— I

(b) The Section of Foods on the Plate.

Fig. 7. The Volume of Food in the Plate.

.

o

it

1> o £
o

¥

oF
rx
B
mo
rlo ox,
o,
o2 10
o>
=l
o
HN
)
[1110 o}
4 2
32 Lo
22
e X
i =
EI=)
-
of
> [
oS

r r r
-z
M
lo
ra
2
tio
-
s
A,
dlo
1
o
i
o,
il

3 IH

o ¥ 2

o
>
o,
A o o R
5
-
o
4
N
ob
Rl
to
i)
2
tjo -
-z
1o
E g
o
[o
R
2
ot
Lo
[N}
—

o
=2
>
rir
dlo
1>
1o,
r
!
g ox
ji
]
do go 2 ot
S N5y 0

=
ol
-
N

od
o
2,
o
2
2
i)
<l
o
)
)

>
> 1o
o
1>
o,
g to
i)
2
tjo
-
(o
o R

100&
"%
= >
o
o

N, 8
jgrué
o
X
o X
Jf e

S,:8, =11, (10)

>,
1o,
X
i
tjo
o
oo
QL
o

fu
of
o,
ST
D)
of
o,
rlr
>
2
dlo
i
2o
o

to

o
2

>
L

>

1o
ra
o
o
=)
o

%
ujsln [ & BrE TE JAele] £
o )5 Aol glsh 2& WAzt A4

& olgal g4 A4 WA 5,8 7

> o oE oE 2

o
£
O
o
=
=
=
=
=

4 ©
32
v

(1D




62 Journal of The Korea Society of Computer and Information

(a)

(c)

Fig. 8. Experiment Images. (a) The Angled Bowl, (b) The
Round Bowl, (c) The Plate.
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Table 1. Results of angled bowls.

\2?3;:'6 Measure volume Error
240g 241g 0.42%
2209 221g 0.45%
200g 202¢g 1%

180g 1779 1.67%
160g 159¢g 0.62%
140g 135¢g 3.57%
120g 1129 6.67%
100g 90g 10%
Avg. - 3.05%

Table 2. Results of round bowls

\2?3;:; Measure volume Error
280g 284g 1.43%
2609 2799 7.31%
240¢g 2589 7.5%
2209 243¢g 10.45%
200g 228g 14%
180g 199¢g 10.56%
160g 1669 3.75%
140g 149¢g 6.43%
Avg. - 7.68%

Table 3. Results of plates.

\2?3;:; Measure volume Error
79 79 0%
149 139 7.14%
21g 249 14.29%
28¢g 309 7.14%
Avg. - 7.14%

Table 4. The average of error.

Type Round bowls Plate
Average of

error

Angled bowls

3.05% 7.68% 7.14%

[V. Conclusions
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