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Abstract—Mujair fish (Oreochromis Mossambicus) is a
popular consumption fish in Indonesia. The fish is a freshwater
fish found in rivers, ponds, and lakes, with salinity of less than
0.05% for breed. Mujair fish is widely consumed by the public
as a cheap and tasty fish that are often found in traditional
markets or modern markets. The fish is often sold in a fresh
condition (fresh) as well as through the process of freezing
(frozen). However, consumers sometimes do not fully know the
information about the fish condition. Too long storage process
causes the physical changes of the fish into blurry eyes, colors
tend to fade, soft fish meat texture,and unpleasant smell. In this
research, the process to visualize fresh fish images (suitable for
consumption) and not fresh (not suitable for consumption) can
be detected using K-Nearest Neighbor (K-NN) using a
Smartphone. The purpose of this study is to determine the
results of the calculation accuracy using the K-Nearest Neighbor
(K-NN) Algorithm with the method of digital image processing
of Mujair fish, so consumers can choose whether the fish is
suitable for consumption or not, using a smariphone as
visualization that also can be implemented as additional facility
in online shop.

Keywords— image processing, K-Nearest Neighbor, online
shop, android application

1. INTRODUCTION

Small and Medium Enterprise (SME) in Indonesia plays
significant role for supporting the domestic economy [1].
Business process has been shifted from conventional markets
to online shop from small industries, services, to household
product [2]. However, the online shop problems related to the
quality of product make the people trust decrease [3]. The
study proposed a mobile-based application to detect the
quality of product, as a case study, the Mujair fish quality
based on the image capture.

Fish is supplied from fishermen, fisheries companies, and
fisheries households. The fish should be sold at the places
which are located at the local fishing port and after being
auctioned, it will be distributed to markets, supermarkets or
even to stalls around it. Such fishes can be seen with the naked
eye (visually) in good condition or damaged.

Mujair fish is a type of freshwater fish commonly
consumed by Indonesian people, the natural distribution of
this fish in African waters and in Indonesia was first
discovered at the Serang River, south coast of Blitar, East Java
in 1939 . Its scientific name is Oreochromis mossambicus, and
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in English known as Mozambique tilapia, or Java tilapia.
These fish are freshwater fish, namely fish that spend part or
all of their life in fresh water, such as rivers and lakes, with a
salinity of less than 0.05%, making it easy to cultivate them
[7].

Previous study used the image processing-based to detect
the fish disease [4]. After fish diagnostic through the
microscope the disease can be identified. Then, the drug can
be found for the treatment from two database (Pathogen DB
and Drug DB). The processes consisted of preprocessing
through principal component analysis (PCA), correlation
matching statistically by pattern matching to the disease
database and send the result to the farmers through their
mobile phones.

Mobile device needs an efficient classification method,
e.g. k-nearest neighbors [5], [6], support vector machine [7],
neural network [8], [9], ete. The proposed application in this
study used K-Nearest Neighbor (KNN) on Android-based
mobile device. The main reason of KNN method use in the
mobile device implementation is the fact that k-nearest
neighbor method is the simplest method that only uses average
distance calculation, without for example fuzzification,
hierarchy, or other complex calculation found in other
methods

The rest of the paper is organized as follows. After
discussing the research methodology, the system is designed
through the standard software engineering method. The
system is tested to check the accuracy and the acceptance to
the users.

II. RESEARCH METHODOLOGY

A. Image Processing

Before doing the image processing, a standard
methodology was used as shown in Fig 1. It starts from
problem definition, approach, development of mobile
application, to public implementation, measure the accuracy
and conclusion.
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Fig. 1. Research Metodology

RGB (Red, Green, Blue) i1s an additive color model, where
three beams of light are added together, by adding
wavelengths, to create the final color. The RGB function is
used to analyze the coverage of the fish eye being analyzed.
This provide a value on the focus of the fish eye as shown in
Fig 2.
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Fig. 2. Eye Function Focus

Equation (1) — (5) shows the normalized RGB calculation:
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Variable R,G, B are red value, green value, and blue value,
respectively with the standard value as shown in Table L

Color
Nominal Range
‘White
Yellow
Oyan
Green
Magenta
Red
Blue
Black

0 to | 255 | 255 1] 0| 255 | 255 0 0
255
0 | 255 | 255 | 255 | 255 0 0 0 0
255

0 to | 255 0| 255 | 255 | 255 0| 255 0

RGB result wvalues can be seen in Table II with

membership functions for low and high range.

TABLEIL RGB RESULT VALUE
Method Input Range
Low High
Xucn Eye 89-122 104-136
Gill 71-115 94-132
RGBgg; Redeye 122-164 145-182
Green eye 73-110 97-151
Blue evye 60-98 89-116
Red gill 87-142 126-172
Green gill 85-118 61-107
Blue gill 64-109 85-119

TableIll shows the range value for low, medium, and high.
This output range limit value makes the calculation simple
with the membership function that is usually implemented in
fuzzy method.

TABLEIIL OUTPUT RANGE LIMIT VALUE
Output Range

Low 0-0.4
Medium 0.2-08

High 0.6-1

Fish sample then analyzed for training data used for
classification as shown in Table IV. The study used 25 fish
sample with various class based on the fish day.

TABLEIV. RESULT TEST VALUE
Sample Days
1 2 3 4 5

1 0.83 0.92 0.716 0.5 0.343
2 0.96 0.25 0.5 0.5 0.343
3 0.5 0.5 0.5 0.5 0.39
4 0.94 0 0.719 0.1 0.025
5 1 0.25 0.5 0.75 05
6 0.885 0.648 0.698 0945 0.055
7 1 0.75 0.353 0.03 0.135
8 1 0.5 098 0925 0.688
9 0.5 0.5 0.5 1 1
10 0.365 0.5 0.5 0.75 0.025
11 1 0.698 0.75 0.25 05
12 0.5 0.7 0.75 0.75 0.04
13 0.5 0.5 1 0.5 05
14 0.25 0.5 0.5 0.662 0.615
15 0.25 0.75 0.75 0925 05
16 0.25 0.75 0.995 0.5 0.716
17 0.25 0335 0.5 0.5 0.33
18 0.5 0.25 0.89 0.5 0.25
19 0.5 0.75 0.5 0.25 1
20 0.11 0.5 0.385 0.5 05
21 0 0.645 0.342 0.5 03




Sample Days
1 2 3 4 5
22 0.679 0.64 0.745 0.662 0.92
23 0.5 095 0.666 025 0.338
24 061 0.89 0.653 0.925 0.615
25 0.5 0.5 0.5 0.5 0.37

The K-NN algorithm is a method for classifying objects
based on learning data which is the closest distance to the
object [10]. The formula for finding the K-NN algorithm is as
shown in equation (6).
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Where T is new case, S is cases in data store, n represents the
attribute number in each case, I 1s individual attribute from 1
to n, f is similarity function of I attribute between case T and
S, and w represents weight of attribute i.

Digital image is a two-dimensional image that can be
displayed on a computer screen as a set/discrete digital values
called pixels/picture elements. In a mathematical view, image
is acontinuous function of light intensity in a two-dimensional
plane [11]. the formulas for finding a digital image are shown
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Where each element in a digital image (meaning matrix
element) is called an image element, picture element or pixel
or mop. Therefore, an NM-sized image has a pixel NM. For
example, suppose a unit is 256x256 pixels and is represented
numerically by a matrix consisting of 256 rows (indexed from
0 to 255) and 256 columns (indexed from 0 to 255).

Adobe OpenCV (Open Computer Vision), is an API
(Application Programming Interface) specifically designed to
develop digital image processing and machine learning
applications. There are many libraries and algorithms that
have been provided by OpenCV such as face recognition,
character recognition, object tracking, machine learning,
object classification, tracking camera movements, extracting
3D models, etc. [12].

III. RESULT AND DISCUSSION
In this section, the testing process was discussed on the
Mujair fish eye. The test aims to determine whether the

calculations made can determine the digital image eye class
(RGB) as indicated in Fig 3.

Fig. 3. Focusing eyes on fish

First, the proximity of the new case to A2 (fish eye) for the
Red (R) register digital image is calculated if the following
values are known: a) The weight of the category attribute
proximity (fish eye) =0, b) Category attribute weight =0.8, ¢)
Subcategory attribute proximity weight (focus Red) = 0, d)
Subcategory attribute weight = 0.7, €) The weight of the
proximity of the primary indication attribute (Green) = 0.7, f)
The weight of the primary indication attribute = 0.6, g) The
weight of the proximity of the secondary indication attribute
(Blue) = 0, and h) The weight of the secondary indication
attribute = 0.5. Therefore, the R distance can be calculated as
follows:

(axb)+(cxd)+(exf)+(g*h)

Jarak = b+d+f+h
(03408 +(0+07) +(0+06) + (0+0.5)
Jarak = 08+07+06+05
0
Jarak = 76
Jarak = 0.00

Second, the proximity of the new case to A2 (fish eye) for
the digital image of Green (G) register is calculated if the
following values are known: a) The weight of the category
attribute proximity (fish eye) =0, b) Category attribute weight
= (0.8, ¢) Subcategory attribute proximity weight (focus Red)
=0, d) Subcategory attribute weight = 0.7, e) The weight of
the proximity of the primary indication attribute (Green) =0.7
) The weight of the primary indication attribute = 0.6, g) The
weight of the proximity of the secondary indication attribute
(Blue) =0, h) The weight of the secondary indication attribute
= 0.5. Therefore, the G distance can be calculated as follow:

(@a+b)+(c*d)+(e*f)+(g+*h)

Jarak = b+d+f+h
i = (03+08)+(0*0.7) + (0%0.6) + (0 +0.5)
Jarak = 08+07+06+05
0
Jarak = —
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Jarak = 0.00

Third, the proximity of the new case to A2 (fish eye) for
the digital image of Blue (B) register is calculated if the
following values are known: a) The weight of the category
attribute proximity (fish eye) =0,b) Category attribute weight
= 0.8, ¢) Subcategory attribute proximity weight (focus Red)
=0, d) Subcategory attribute weight = 0.7, e) The weight of
the proximity of the primary indication attribute (Green) = 0.7
) The weight of the primary indication attribute = 0.6, g) The
weight of the proximity of the secondary indication attribute
(Blue) =0, h) The weight of the secondary indication attribute
= (.5. Therefore. the B distance can be calculated as follow:

(axb)+(cxd)+(exf)+(g+h)

k =
Jara b+d+f+h
o (03708)+(0507) +(0+06) +(0+05)
Jarak = 08+07+06+05
e 0
Jarak = 75
Jarak = 0.00

The calculation shows the R, G, B distance values of zero,
so the calculation can be known immediately. It means that
the outer and inner eye circles are both close so that the value
is absolute. And to see the sample tests that have been carried
out in tests up to B1-B17, the results can be seen at Table V.

TABLE V. SAMPLE TEST VERIFICATION RESULT
No. Hasil Verifikasi Hasil Nilai
Bl Fresh Fresh 1
B2 Fresh Fresh 1
B3 Fresh Fresh 1
B4 Not Fresh Not Fresh 0
B5 Fresh Fresh 1
B6 Fresh Fresh 1
B7 Fresh Fresh 1
B3 Not Fresh Not Fresh 0
B9 Fresh Fresh 1
B10 Fresh Fresh 1
Bll Fresh Fresh 1
Bl12 Not Fresh Not Fresh 0
B13 Fresh Fresh 1
B15 Fresh Fresh 1
Ble Not Fresh Not Fresh 0
B17 Fresh Fresh 1

Result showed the capability of the proposed system in
calculating the Mujair quality based on the eye image. The
KNN algorithm was used to process the image received. Fig 4
shows the classification of the proposed system through a
mobile device.

<
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Fig. 4. Output Application Result

The technology used for the implementation is
smartphone/mobile-based  with  the  Android  Study
programming language. Nowadays, the mobile device is the
most acceptable for mobile activity. In particular, for the
online shop that can help the consumers that do not have the
knowledge regarding the quality of Mujair fish. Fig 5 shows
the home screen of the propose mobile application.

19:43 @ 0 =l 29% &

Fish Quality Detection System

CLASSIFY

Done!
11 @] %
Fig. 5. Result of Design of Fish Detection Application

Testing should be done for the fresh and not fresh Mujair fish.
Fig 6 shows when the not fresh Mujair fish was detected.
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NOT FRESH

Fig. 6. The Results of the Design of Not Fresh Fish Detection Applications

‘When the application detected the fresh Mujair fish, it shows
the notification. Some error appeared (20%) for ambiguous
fish. Additional classes might be needed, instead of just fresh
or not fresh fish.

FRESH

Fish fit for consumptior

Fig. 7. The Results of the Design Fresh Fish Detection Applications

A questionnaire was sent to the potential user to check the
acceptability of the proposed mobile application. The good
accuracy and the user friendly can be seen in Table V1.

TABLE VL. QUESTIONNAIRE AFTER SYSTEM [MPLEMENTATION.
No Questions Percentage
1 an_lag,' - commu nicative 907%

applications
2 Ease_ of_ operation of the 875%

application

Application s very .
3 helpful in fish detection 508%

How many times the fish

2005

4 detector has failed 20,%
5 Couyem_euce of using the R08%

application as a whole

IV. CONCLUSION

Consumers need a guidance in checking the condition of
the product, especially the fresh product, for example a fish.
Based on the results, the proposed maobile application shows
the ability to classify the Mujair fish whether fresh or not fresh
based on the eye image detection using the KNN method. The
application, of course, can be added for other kind of fish as
well as for other fresh product, e.g. vegetables and fruits as
well as using other advanced method, e.g. machine learning
and deep leaming. It also can help the government to keep the
consumers health.
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