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Abstract— A common problem currently being faced
in the chicken egg production home industry is
difficulty in counting the number of eggs. Currently,
calculating the number of eggs is still done manually,
which is less than optimal and prone to errors, so
many entrepreneurs often experience losses. The
manual system currently used also has the potential
for this to happen. The use of technology on an MSME
scale among laying hen breeders has not been widely
adopted, this is due to limited access and
understanding of technology. One alternative
solution to deal with this problem is to build a real-
time computerized system. The system that will
currently be built in this research uses GLCM feature
extraction and the SVM classification method. This
system will detect egg production via CCTV cameras
and will be stored in a database to be displayed on the
website. The advantage of this system is that egg
entrepreneurs can monitor chicken egg yields in real
time. The results of trials that have been carried out
using GLCM feature extraction and the SVM
classification method in calculating the number of
eggs using the SVM method with a polynomial kernel
are highly recommended for use in this research
because it can achieve 95% accuracy.
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Intisari—Permasalahan umum yang sedang
dihadapi pada home industri produksi telur ayam
saat ini yaitu mengalami kesulitan di dalam
menghitung jumlah telur. Saat ini perhitungan
jumlah telur masih dilakukan secara manual,dimana
hal tersebut kurang optimal serta rentan terjadi
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kesalahan sehingga banyak pengusaha sering
mengalami kerugian. Sistem manual yang digunakan
saat ini juga berpotensi terjadinya. Penggunaan
teknologi pada skala umkm di peternak ayam petelur
belum banyak diadopsi, hal itu disebabkan oleh akses
dan pemahaman pada teknologi yang masih
terbatas. Salah satu solusi alternatif untuk
menangani permasalahan tersebut adalah dengan
membangun sistem yang terkomputerisasi secara
realtime. Sistem yang saat ini akan dibangun pada
penelitian ini menggunakan ekstraksi fitur GLCM dan
metode klasifikasi SVM, sistem ini akan mendeteksi
produksi jumlah telur melalui kamera CCTV dan
akan disimpan pada database untuk ditampilkan
pada website. Keunggulan dari sistem ini yaitu
pengusaha telur dapat memantau hasil telur ayam
secara realtime. Hasil uji coba yang telah dilakukan
menggunakan ekstraksi fitur GLCM dan metode
klasifikasi SVM dalam menghitung jumlah telur
penggunaan metode SVM dengan kernel polinomial
sangat direkomendasikan untuk digunakan pada
penelitian ini dikarenakan dapat mencapai akurasi
95%.

Kata Kunci: Otomatisasi, Telur Ayam, GLCM, SVM
INTRODUCTION

The egg-laying chicken farming business is
one of the poultry farms that is important to pay
attention to because this business is able to provide
employment opportunities not only limited to rural
areas but also in urban areas. To stabilize and
strengthen the laying hen farming business, farmers
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MATERIALS AND METHODS

A. Research Stage

In Figure 1 you can see the detection process
for identifying the number of egg production that
will be carried out. Starting with the stages of image
acquisition using a CCTV camera, segmentation is
then carried out to separate the object from the
background. and cropping which functions to get
the characteristics of the egg image (Yennimar et al.,
2019)(Rizal & HS, 2019).
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Figure 1. Framework of the Proposed Method

Next, the image will be pre-processed
grayscale to make three intensity values into 1
intensity value which is useful for saving
computation. Feature extraction stages using GLCM
with 6 parameters, namely: Energy (En), Contrast
(Ct), Entropy (Et), Variance (V), Correlation (Cr),
and Homogeneity (H). The final stage of detecting
the number of eggs is processed using SVM by
applying 3 kernel models to deal with nonlinear
data because not all data in the dataset can be
separated linearly.

B. Data Collection

At this stage, data is collected using a
smartphone camera with a black background. There
were two types of images taken, namely images of
domestic chicken eggs and images of village chicken
eggs, with a total of 212 eggs. There are 106 images
of domestic chicken eggs and 106 images of free-
range chicken eggs. When taking pictures, the room
lights are turned off to produce the desired image.
The image results (Rizal et al.,, 2020), can be seen in
Table 2.
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Table 2: Image of Domestic Chicken Eggs and
Village Chicken Eggs
Village Egg Image

No Image of National
Chicken Eggs

106 . n

RESULTS AND DISCUSSION

Pre-processing

At the image pre-processing stage, the first
step is to resize the egg image. At this stage, the
image is resized to 250 x 250 pixels. Next, the image
is converted from RGB (Red, Green, Blue) format to
grayscale image. As an illustration, for example, we
take the pixel values in the n5.jpg image which have
RGB values of 354, 225, and 81, then these values
are converted to a grayscale image with the
following procedure:

Grayscale = (0,299 R x 354) + (0,857 G x 225)
+ (0,114 B x 81) = 307

) m- ZC .. -
40 L 0 .

Figure 2. Pre-processing process

In Figure 2, you can see an illustration of the
pre-processing process that has been applied to all
images, which have been resized to 255x255 pixels
(Dewantoro et al., 2022). The next stage is the
implementation of the dataset training process, and
the results can be observed in Figure 3.

Segmentation

In this segmentation process, the algorithm
used is k-means clustering. At this segmentation
stage, the original image is divided into three cluster
objects that have different pixel values and contrast.
Next, the pixel value is used as the cluster center or
centroid, where the number of centroids is the same
as the number of clusters, namely 3. Table 3
provides a description of the cluster center values in
the n5.jpg image (Saifullah et al., 2021).

Table 3: Cluster Center Values

Cluster1  2.527630238255 3.7577124027142
25 5

Cluster 2 73.82991700829  23.175182481751
92 8

Cluster 3 111.1531701192 32.093220338983
272 1

Table 3, which describes the cluster center
values above, refers to the cluster center values in
one of the images, namely n5.jpg. Next, the value of
each pixel in the results of the K-means Clustering
algorithm is labeled according to the corresponding
cluster. K-means Clustering returns the index
corresponding to the respective cluster.

Next, each pixel value is summed according
to its cluster, producing three cluster objects. After
these objects become three cluster objects, the
number of pixels in each cluster area is calculated.
Then, the lowest value from the cluster is taken and
used as the resulting clustered data value. The
results are then converted into a binary image. The
next process is masking, where the binary image is
multiplied by a grayscale image. After segmentation
with K-means Clustering is complete, the results can
be used in the texture feature extraction process.

Feature Extraction

After the segmentation stage is complete, the
feature extraction process continues. The method
used for feature extraction is GLCM (Gray Level
Cooccurence Matrix)(Rizal, Gulo, et al., 2019). The
resulting segmentation image is processed by
considering the features and direction in GLCM.
There are three features from the Gray Level
Cooccurence Matrix that are used for feature
extraction, namely contrast, homogeneity and
energy. The distance taken in this process is d=1,
with degrees 450, 900, and 1350.
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Table 4: Gray Level Co-Occurrence Matrix Contrast

Values
Citra Kontras 45°  Kontras 90° Kontras 135°
1 0.38180029 0.2974136546 0.3768648892
3543653 18474 75979
2 0.36873598 0.275 0.369
8129224 24497991967 18759374848
9 8
3 0.23289946 0.1812048192 0.2345446041
9363397 77108 19288
4 0.38828405 0.2833734939 0.3767036015
9934517 75904 54814
5 0.21631909 0.1485301204 0.224
1627554 81928 44799277431
0
6 0.4 0.3753574297 0.453
758310349 18876 18623893163
83307 0
7 0.23606070 0.1868915662 0.2396412961
8698247 65060 08127
8 0.24286705 0.1965622489 0.2439315494
0531443 95984 91137
9 0.31289817 0.2106666666 0.3130272092
9061628 66667 38561
10 0.22538346 0.1503935742 0.218
1557072 97189 80292253350
8
Classification

Data that has gone through the feature
extraction process will then be directed to the
classification stage. In this stage, the method used is
SVM (Support Vector Machine)(Muhathir et al,
2019). Classification is carried out by comparing
training data and test data in a ratio of 60:40. Details
of the composition of this data comparison are
explained in Table 5.

Table 5. Training and Testing Data Distribution

Structure
Datasets Image of the Image of
National Kampung Chicken
Chicken
Training 200 200
Testing 600 600
Validation 200 200

TelurAyamNoger! TelurAyambeger! TeurAyamKampung Telur AysmKampung TelurAyamNeger|
TolurAyamNegort TolurAyamiegeri TeburAysmKamening Totur AgaemNegeri TolurdyamNegeri
Tolur AyaenKampung TolurAyarmKampurg Tebut Ay amKameung TeturAysmKampung ToluriyamNegeri

Figure 3. Training dataset for detection of domestic
chicken eggs and free-range chicken eggs
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Figure 3 is an illustration of the training
dataset process which aims to obtain image
characteristics to differentiate domestic chicken
eggs from village chicken eggs, the results of
classification using SVM, which can be seen in
Figure 4.
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Figure 4. Hyperplane in Support Vector Machine

Data for domestic chicken eggs in class 0 is
depicted with red dots, while data for free-range
chicken eggs in class 1 is depicted with light blue
dots. The hyperplane lines wused in the
representation are presented as pink dotted lines.
After seeing the distribution of this data, the system
will display the value of the confusion matrix, which
will indicate how many predictions are correct or
incorrect. Confusion matrix is used to calculate
accuracy, recall and precision values. The
evaluation results of this model can be found in
Table 6.

Table 6. Model Evaluation Results

Accuracy  Precisio  Recall F1-
n Score
Kernel 0.833333 0.84615 0.833333 0.885
Linear 333 3846 333 714
Kernel 0.95 0.86363 0.95 0.904
Polyno 6364 762
mial
Kernel 0.891666 0.85489 0.891666 0.895
RBF 6665 5105 6665 238

Table 6 shows the results of the model
evaluation carried out in this research using GLCM
feature extraction and the SVM calcification method.
In testing using a linear kernel the results were
accuracy: 0.83, precision: 0.84, recall: 0.83 and F1
score: 0.88. Meanwhile, testing using the
polynomial kernel results are Accuracy: 0.95,
Precision: 0.86, Recall: 0.95 and F1 Score: 0.91 and
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testing using the RBF kernel results are Accuracy:
0.89, Precision: 0.85, Recall: 0.89 and F1 Score: 0.89.

CONCLUSION

This research aims to detect the number of
eggs based on their type. Based on the results of
tests carried out, the system was only able to detect
eggs from domestic and free-range chickens. The
highest accuracy results in this research were using
a polynomial kernel with an accuracy of 0.95 (95%).
The results of this research show that the SVM
method with a polynomial kernel is highly
recommended for use because it can achieve 95%
accuracy. To get even better results in the future,
increasing the number of chicken egg samples is
highly recommended to increase the best accuracy
which will then be tested using deep learning with
architectures such as Mo-bileNetV2, VGG16 ADAM,
ADAGRAD, and SGD, etc.
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