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Abstract

Determining the quality of eggs in general is used by placing eggs on a
flashlight. The detection system is very necessary to determine good egg
quality or rotten eggs, so that the conditions of the eggs can be known by the
chicken farm company and then will be sold to the community. This egg
detecting system utilizes several sensor devices that are combined. The
sensor used to detect the quality of eggs is a light sensor and a heavy sensor
by connected with a microcontroller. So that there is no ambiguity towards the
decision making of good egg or rotten eggs, then processing the data is
obtained from these sensors using Fuzzy Logic and Firebase methods in real
time as data storage media, and actuators will distribute or separate good eggs
or the rotten eggs one. With the development of technology now, we can use
the Internet of Things (IoT) technology, one of the systems check the quality of
eggs which are good or not good. This system is built using a microcontroller
to coordinate the running of the system using the Fuzzy Logic Method that
applies inside. Final information is obtained on the form of egg quality in real
time. The test results were carried out using the Fuzzy Logic method and
obtained 95% results from 20 eggs and had 1 wrong egg. When using system
hardware without using the fuzzy logic method on the microcontroller that using

barmahesa@student.telkomuniversity.ac.id . .
@ y only a light sensor and a heavy sensor it produces a result of 75% from 20

eggs and had 5 wrong eggs. Using the egg detection optimization method can
be increased up to 20%.

1. Introduction

Eggs are food products that are livestock that have a good source of protein, eggs are rich in iron and lime. Egg
yolks provide fat-soluble vitamins. Eggs taste delicious, are easily digested and have high nutrition. In addition, eggs
are easy to get anywhere and have a relatively cheap price. Eggs are also widely used by people for side dishes, cakes
and others [1]. Nevertheless eggs can experience a decrease in quality because they are influenced by microbes,
physical damage, evaporation of water and gases such as carbon dioxide, ammonia, nitrogen and hydrogen sulfide
from the egg. The longer the egg is stored, the evaporation will make the egg not good or rotten. Can be seen from the
yolk index, albumen index and egg pH by (P <0.5) [2], [3], [4].

Eggs that are sold are not necessarily good quality because they are too long to store eggs and the storage
process is not in accordance with the place. eggs sorting is done by looking into the sun or with a flashlight, using
manual methods for eggs sorting had very long time process and the results can not to be accurate because many
factors that affect the eggs sorting such as poor vision, with the number of eggs which is not a few to do checking
manually. If the egg is overlaid with the sun or with a flashlight is bright, the condition is still good, if it does not look
bright or dark, the egg is not good because it is contained in the egg which inhibits lighting like a mature egg [2], [5], [6]-

One of the emerging technologies, which is a trend currently, that is the Internet of Things (IoT). Literally, this
technology will connect everything through the Internet. Some applications have been developed based on IoT
platforms such as [7], [8], [9]. In the same way, I0T can be a solution for sending data from the field to the server via
the Internet realtime or there is no delay in sending data [10]. By using IoT technology, detecting eggs can be monitored
by using a smart phone over long distances or not be at the location of egg checking [11]. To see the results of how
many eggs are good and how many eggs are rotten, the solution needed is to design a system to determine or detect
eggs that are good or rotten by applying the Fuzzy Logic method.

Fuzzy logic is a logic that has a value of obscurity or similarity between right or wrong. In classical logic it can be
expressed in binary (0 or 1, yes or no). In making a device that can detect eggs which are good or not by using the
Fuzzy Logic method, to read process from light sensors and heavy sensors. The value has been obtained will be
distributed or separate good eggs or poor eggs [12], [13], [14]. Fuzzy logic that is used by mamdani, application function
application uses MIN-MAX. The output generated from the output has been processed through the sensor as input.
Output inference is a fuzzy number which is determined from the value of a particular crips as output [15], [16].
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The egg quality detection system uses a NodeMCU microcontroller equipped with an LDR sensor and loadcell
weight sensor. The LDR sensor or light sensor that affects light will decrease its resistance and vice versa if there is no
light entering or regarding the LDR sensor then the resistance rises or is high [17]. Whereas for loadcell sensors for
pressure or force can measure of changes that affect the strain as electrical signals, because effective changes occur
at the electrical wire resistance load. A loadcell will give the output voltage of the change in resistance that occurs due
to a change in the position of the load buffer, so that the change must be entered into the amplifier [18]. Based on the
background, there are identification problems such as how to implement a smart egg quality detection system and how
to analyze the fuzzy logic performance system in detecting egg quality. In identifying problems that have been explained,
that there are limitations to the problem in research such as the design of the tool. Tests on the egg quality detection
system are carried out on the prototype. In addition, the test uses only chicken eggs. The findings of this paper are
processes using fuzzy logic which functions in determining decisions by utilizing data from sensors.

2. Research Method

This research is a continuation or update from previous research, where this study focuses on making egg quality
detection devices and using the Internet of Things (IoT). The previous paper discussed the design of egg rot detectors
using the fuzzy logic method based on the Arduino nano 328 microcontroller using light serers and MQ2 gas sensors
[19]. But the journal only implements the detection of rotten eggs and does not use Internet of Things (lot). Another
paper discussed the egg quality detection system to detect new egg conditions from chickens. Journal system design
uses the fuzzy logic method in determining the arrangement scheme in the sensor related to the indication. Egg quality
and designing an automatic control system to detect the quality of eggs. Of several factors that affect the quality of the
eggs such as humidity, temperature and preservation conditions. Automatic checks consist of mechanical and electrical
models. Eggs are divided into four classes according to volume and weight. The volume and weight can be calculated
to determine the result. To detect it using light that has 6V, 0.5A. and captured by a light sensor to determine it.
Automatic system control for detection based on DSP. In eggs that are less good, many factors affect such as cracked
and durable eggs which will affect the quality of the eggs that will be sold, usually preserved by having thin and brittle
egg shells. Eggs that are preserved will be attacked by bacteria and reproduction of bacteria causes eggs to rot and
will spread to other eggs with conditions that are still good [2], [6], [20].

The egg detection system serves to detect egg quality. On the system device there is a heavy sensor and light
sensor that will provide input values to the NodeMCU ESP8266 which will be processed using the fuzzy logic method.
the output value obtained in the form of a final decision on the eggs that will be displayed on the smartphone through
firebase.

In Figure 1 there are two micro controllers, which are Arduino and NodeMCU ESP8266 which are
interconnected. In this system there are sensors and acuators, for heavy sensors, light sensors and infrared connected
to Arduino. The data obtained will be sent to NodeMCU in serial communication and directly processed using the fuzzy
logic method, then sent to firebase and will appear in the application.

Figure 2. the system is detecting the quality of eggs built requires one pipe or which can be passed by the egg.
In the pipe where the egg passes and inside the pipe there are two sensors, namely Load Cell, LDR. The heavy sensor
device, the light used in this system to determine the quality of the egg and the results of the two sensors will regulate
the movement of an Akuator, which is a servo, is it a good or not good egg and is placed in the right or left box and
each side of the egg quality results in an infrared sensor to count the passing eggs.

The system detects egg quality, the device can detect good or rotten egg quality and is in accordance with the
original in the form of detecting using heavy and light sensors, which can be able to process the sensor input values
using the fuzzy logic method, users can monitor data from the application. There are 2 Arduino and NodeMCU
microcontrollers, for Arduino its functions as an input data path and it sent serial communication to the NodeMCU and
will be moved using the actuator to send simultaneously to the application via Firebase. In the system of detecting egg
quality, there is a system flow diagram that shows how the system works with a series of processes in stages Figure 3.

In the system process flow in Figure 3 the system runs starting with a microcontroller that has been installed with
other hardware. It is synchronized to wifi then the sensors contained in arduino read the LDR sensor and heavy sensor
values. The data that has been obtained then collected in NodeMCU and then be processed using the fuzzy logic
method. And then the data is sent to firebase, if it has been failed to detect, it will be re-read. If it has been detected, it
will be saved in Firebase and will be displayed in the application.

In Table 1 describes the value of the category and fuzzy set which becomes a reference to determine the value
generated by the system. This value is determined by the range according to the results of the readings from the sensors
used, namely Loadcell for weight and LDR for light.
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Figure 2. General Description Of The System
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Figure 3. Flow Diagram
Table 1. Model Fuzzy Inference Rule
Type Name Category Fuzzy Set
Light (0, 0, 30, 40)
Egg Weight Normal (30, 40, 50, 60)
Heavy (50, 60, 70, 80)
Data Input Nice (0, 0, 960, 970)
Egg Light Medium (960, 970, 980, 990)
Bad (980, 990, 1000, 1010)
Good (0, 0, 25, 75)
Data Output Results Poor (25, 75, 100, 100)

From fuzzy rule that has been determined, then get the value that becomes the limit on the system that is built.
In Figure 4 describes fuzzy rule for the value of light in eggs. The egg light variable consists of 3 fuzzy sets which are
good, medium and bad. The purpose of grouping is to find out the light conditions that penetrate the eggs.
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Figure 4. Egg Light Membership Function

In Figure 5, it explains fuzzy rule regarding the weight value of eggs in the main egg weight variable consisting
of 3 fuzzy sets, namely light, normal and heavy. The purpose of the grouping is to find out the severe conditions in the

€dg.
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Figure 5. Egg Weight Function Membership
In Figure 6 describes fuzzy rule regarding the final value obtained. the result variable consists of 2 fuzzy sets
which are good and poor. The purpose of grouping is to find out the final condition in the egg and will move the servo
from the results obtained.

_ Good Poor

0 25 75
Figure 6. Function Membership Function

The built-in rule is used for controlling servo or making decisions on the results of egg quality: In the design of
this system there are nine fuzzy rules that have been determined, as follows:
1. IF Weight Egg = Small and Light Egg = Nice THEN Results = Good
2. IF Weight Egg = Small and Light Egg = Medium THEN Results = Good
3. IF Weight Egg = Small and Light Egg = Bad THEN Results = Poor
4. IF Weight Egg = Normal and Light Egg = Nice THEN Results = Good
5. IF Weight Egg = Normal and Light Egg = Medium THEN Results = Good
6. IF Weight Egg = Normal and Light Egg = Bad THEN Results = Poor
7. IF Weight Egg = Heavy and Light Egg = Nice THEN Results = Good
8. IF Weight Egg = Heavy and Light Egg = Medium THEN Results = Poor
9. IF Weight Egg = Heavy and Light Egg = Bad THEN Results = Poor

In designing this system there are nine fuzzy rules that have been determined, each rule has different parameter
categories from each other such as Table 2.

Table 2. Membership Set Fuzzy Logic
Nice Medium Bad
Small Good Good Poor
Normal Good Good Poor
Heavy Good Poor Poor

In this paper, there are many hardware and specifications used by system implementations. Table 3 shows the
hardware system specifications. Besides the hardware used, the software to support the research is as below
specifications: Windows Operating System 10, Arduino IDE Tools and NodeMCU, Firebase.
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Table 3. Hardware System Specifications
Hardware Hardware Type System Hardware Functionalities
System control device and as

Microcontroller NodeMCU ESP8266 : ) o
sending data via Wifi.
Microcontroller Arduino As transmitting sensors.
Light Sensor LDR As a light detector
Weight Sensor Loadcell As a heavy detector.
Counter IR Infrared As counting eggs.
Actuator Servo As a motor for driving.

3. Results and Discussion
3.1 Egg Quality Detection System Testing Results

After the system has been completed, the next step is to test the system. This test aims to find out how well the
system has been made, namely by ensuring that input will provide results that are in accordance with the needs and
aim to determine the performance of the system.

In testing the sensors the researchers observed the performance of sensor functionality. The sensor contained
in the system detects egg quality consisting of a light sensor (LDR), a heavy sensor (loadcell) and an infrared sensor.
Observation of this test produces the performance possessed by the sensors contained in Figure 7 and Figure 8. Test
results are processed and then produce output. Testing without using the Fuzzy logic method and get the results as in
Table 4.
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The results of detection using 10 good eggs and 10 rotten eggs without using fuzzy logic methods such as Table
4.
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Table 4. Output Results Without Using Fuzzy Logic

No Egg Weight (g) Light Fuzzy Logic Results
1 Rotten 62 980 Poor
2 Rotten 65 983 Poor
3 Rotten 56 984 Poor
4 Rotten 59 983 Poor
5 Rotten 52 1010 Poor
6 Rotten 64 1006 Poor
7 Rotten 65 1013 Poor
8 Rotten 54 1011 Poor
9 Rotten 51 1015 Poor

10 Rotten 58 1015 Poor

11 Not Rotten 50 914 Good

12 Not Rotten 60 915 Good

13 Not Rotten 63 921 Poor

14 Not Rotten 63 915 Poor

15 Not Rotten 54 940 Good

16 Not Rotten 65 956 Poor

17 Not Rotten 50 905 Good

18 Not Rotten 65 936 Poor

19 Not Rotten 67 943 Poor

20 Not Rotten 57 944 Good

Egg placement without using the fuzzy Logic method to find out the results of the determination, the following

Equation 1 are the results of the calculation.

Incorrect Data =5
True Data = 15
Amount of Data = 20

% Accuracy

Amount of Data) —(Incorrect Data
= { )= ) x100%

(Amount of Data)

20 — 5

20

——x100% = 75%

@)

Egg detection without using the fuzzy logic method there are 15 egg conditions which are correct and there are

5 incorrect egg conditions, from the results it can be taken the value of accuracy of the data is 75%.

3.2 Fuzzy Logic Test Results on the Egg Quality Detection System
The test results obtained on the detection of egg quality using the fuzzy logic method of 20 eggs will be detected
and a decision will be made whether the eggs are good or poor from the defuzification value. The results using this

fuzzy logic method can be seen in Table 5.

Table 5. Output Results Using Fuzzy Logic

No Egg Weight (g) Light Defuzzification = Fuzzy Logic Results
1 Rotten 67 987 72.92 Poor
2 Rotten 63 998 72.14 Poor
3 Rotten 64 1000 72.92 Poor
4 Rotten 52 1000 63.65 Poor
5 Rotten 51 1000 63.65 Poor
6 Rotten 53 999 72.14 Poor
7 Rotten 55 999 66.80 Poor
8 Rotten 61 1000 65.70 Poor
9 Rotten 58 1000 70.36 Poor

10 Rotten 60 998 66.80 Poor

11 Not Rotten 51 981 27 Good

12 Not Rotten 52 975 27.08 Good
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13 Not Rotten 58 960 27.08 Good
14 Not Rotten 66 940 28.71 Good
15 Not Rotten 68 988 66.8 Poor
16 Not Rotten 64 955 27.86 Good
17 Not Rotten 58 957 28.71 Good
18 Not Rotten 65 957 30.62 Good
19 Not Rotten 64 953 27.86 Good
20 Not Rotten 52 981 45.98 Good

Placement of eggs using the fuzzy logic method to find out the results of the determination, the following Equation

2 are the results of the calculation

Incorrect Data =1
True Data = 19
Amount of Data = 20

% Accuracy :(Amount of Data )—(Incorrect Data) X100%
(Amount of Data) (2)
20

~1x100% = 95%
20

Egg detection using the fuzzy logic method there are 19 conditions for the eggs that are the correct result and

there is 1 wrong egg condition, from the results it can be taken the value of accuracy of the data is only 95% compared
without using the fuzzy logic method

4. Conclusion

Based on testing using 20 data from 20 eggs, the results of testing using the fuzzy logic method in the

microcontroller get an accuracy rate of 95%, whereas if not using the fuzzy logic method only get an accuracy rate of
75%. So it can be concluded that the system built using the fuzzy logic method can reduce the ambiguity of manual egg
checking and get an increase in accuracy of 20%.
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