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ABSTRACT: In 2023, the government's program related to food independence emphasizes the importance of meat independence,
including goat meat. CV. Gumukmas Multi Farm Jember faces several challenges in managing pregnant sheep, such as early
detection of pregnancy, preventing abortion, and managing sheep health history. Therefore, the Intelligence System
Ultrasonography (I1S-USG) system was developed to detect sheep pregnancy more accurately and integrate medical data with the
help of machine learning. This system allows automatic monitoring of pregnancy conditions and fetal health, and recommends
interventions such as probiotic feeding. IS-USG is implemented using a web and mobile-based client-server architecture, with
Laravel and MySQL backends, and RESTful API integration for real-time data synchronization. Testing was conducted to evaluate
the effectiveness of the system, and initial results showed that this system can improve sheep reproductive management, accelerate

pregnancy detection, and minimize the risk of birth failure.
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I. INTRODUCTION

One of the government's programs in 2023 is food
independence, and one of its pillars is meat independence [1].
According to the Center for Agricultural Data and
Information Systems in 2020, the need for goat meat in 2023
is estimated to reach 10,000 tons [2]. One of the small
industries engaged in sheep farming is CV. Gumukumas
Multi Farm in Jember. Based on the results of discussions
with CV. Gumukumas Multi Farm, four main problems were
found in the initial survey: a) The need for early detection of
the condition of pregnant sheep aged 40 to 60 days so that
pregnant sheep can be examined safely and maintenance costs
are reduced because sales can be made earlier, b) There are
cases of abortion in sheep due to abnormal births and deaths,
so an early detection system using ultrasound is needed, c)
Treatment recommendations must be made based on early
detection carried out so that development runs normally with
a balanced diet and probiotics, and d) The breeding results
achieved to date have not been properly recorded and are not
listed on the sheep certificate.

The development of the Intelligence Ultrasonography
System (IS-USG) is an innovative step in detecting pregnancy
in sheep, monitoring fetal development, and storing sheep
health history in an integrated manner. This system is
designed to increase sheep productivity and reduce fetal
mortality through sophisticated and easy-to-implement

methods, so that it can provide more precise results in
monitoring livestock health.

Traditional ultrasound systems used for animals today are
limited to examinations to visually diagnose a variety of
health problems, such as tumors or infections [3]. Although
useful, this technology does not provide comprehensive
information about the pregnancy history and health condition
of the ewe fetus. With the application of the IS-USG system,
not only visual images are produced, but also complete
information about the nutritional needs and health of pregnant
ewe, which is very important to prevent birth failure.

Through the use of machine learning, this system can
improve the accuracy of detecting sheep pregnancy [4]. The
data communication protocol will be modified to allow
analysis of images generated by ultrasound, to determine
whether the pregnancy condition of the sheep is in the normal
category or not. The data from the analysis will be recorded
in the medical record system. If a problem is identified,
intervention measures such as probiotic feeding will be
implemented immediately. Thus, the quality of the sheep
offspring can be maintained through proper pedigree
recording, so that the risk of inbreeding can be minimized.
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Il. METHOD

In this activity, steps were applied to implement 1S-USG
at Mitra Gumukmas Multifarm as explained in the
picture.1The following implementation methods:

RESEARCH METHODS
Design IS-USG

Data Caollection Systom Modeling  Initial Tost Design
Activities and Data Design and Evaluation

Fig. 1 Research Methods

A. Data Collection Activities

The initial stage of this research focused on collecting
relevant data from partners as a basis for further development
[5]. The data collected includes sheep productivity, which is
then processed into a tabulation that can be used for further
analysis. In this process, students are actively involved in
helping to collect and process data, including presenting the
results in the form of tables and graphic visualizations. This
activity produces a sheep productivity tabulation document
that will be the basis for the next research step.

B.  System Modeling and Data Design

At this stage, the research focuses on creating an
integrated system design that will be a guideline in
developing the 1S-USG engineering device. This design
includes the preparation of a system circuit, the creation of
UML, wireframes, and database diagrams that will be used in
software implementation. Students participate in helping to
prepare this design model by contributing to various technical
aspects. The final result of this activity is a system modeling
document that will be the basis for the next implementation
process.

The following is a Machine Learning modeling design for
an ultrasound system

<~
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Offline Process

Online Process

Fig. 2 End to End Al IS-USG

This figure shows the workflow of a sheep pregnancy
detection system using the Convolutional Neural Networks
(CNNs) model. In Process 1, the model is trained using the
sheep ultrasound (USG) image dataset [6]. This data is used
to train and validate the model, resulting in a pre-trained
model [7]. Process 2 involves testing the pre-trained model
with real data to test its accuracy in determining pregnancy
status [8]. Although this step is optional, it is important to
ensure that the model performs well on data outside the
training dataset, depending on the data splitting scheme used
[91.

After testing, in Process 3, the trained model is deployed
to a Laravel-based backend application. The model is directly
integrated into the system for use in real-world scenarios. In
Process 4, farmers or end-users can access the ML-USG
feature through a web or mobile interface. Users simply
upload a sheep ultrasound image, and the model processes it
to determine the pregnancy status of the sheep, providing fast
and accurate results. Convolutional Neural Network (CNN)
is a type of artificial neural network specifically designed for
processing grid data tasks such as images, and is particularly
effective for pattern and object recognition in images [10].

C. Initial Test Design and Evaluation

This stage focuses on the design of the device testing
method, which aims to ensure the function and effectiveness
of the 1S-USG system. The test is designed theoretically with
a focus on evaluating the expected results, including device
testing, sheep medical record data analysis, and probiotic
treatment. The expected output is a data collection plan and
initial evaluation based on the designed test design. This test
method design document will be a reference in the
implementation and evaluation stages of the system in the
future.

I11.RESULTS

Based on the research that has been carried out, the
following results were obtained:.
A. Data Collection Activities

The data obtained in this stage focuses on sheep
identification, including basic information such as
identification number, age, sex, and initial health status. This
identity data is important for building the data framework
needed in the information management system and medical
records to be developed. Although limited, this information is
the initial basis for compiling a system model that can
accommodate the addition of more detailed data in the future.
B. System and Data Modeling Design

The 1S-USG system modeling is still designed with the
integration of sheep identity data as a main component in
mind. The system design is capable of handling identity data
with the flexibility to be further developed when health data
or medical records are added [11]. The resulting UML
diagrams and wireframes provide an overview of how the
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identity data flow will be managed in the system, ensuring
good connectivity between the various components to be
implemented.

1. System Architecture:

This system uses a client-server architecture, where users
(veterinarians and farmers) can interact through a web
interface or a mobile application. On the frontend side, for the
web, the system is built using HTML, CSS (Tailwind CSS),
and JavaScript which produces a responsive and intuitive
interface. Meanwhile, for the mobile application, the Flutter
framework is used to ensure a consistent user experience
across devices. On the backend, for both web and mobile, the
Laravel framework is used to handle business logic, user
authentication, and data storage. This system also utilizes
MySQL as a database to store medical records, 1S-USG
examination results, and sheep profiles [12]. All interactions
between the frontend and backend are facilitated through
RESTful APIs, ensuring real-time and efficient data
synchronization between the user interface and the central
server, including integration with 1S-USG devices
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Fig. 3 IS-USG Machine Learning Flow

On the Machine Learning side of 1S-USG, using
Convolutional Neural Networks (CNN) which works through
several interconnected stages to process and analyze image
data. First, the image is fed into the CNN through a
convolution layer, where special filters are used to detect
important features such as edges, textures, and patterns from
the image [13]. This process allows the network to extract
relevant information from the image automatically.

After that, the data that has been extracted through the
convolution layer will be processed by the pooling layer. This
layer serves to reduce the dimension of the data while
maintaining the most important features, thereby reducing the
amount of information that needs to be calculated without
losing the quality of the prediction [14]. Next, the compressed
data is passed to the fully connected layer, which connects all
previous neurons to make a final decision based on the
extracted features, such as classifying whether an image
shows a pregnant sheep or not [15].

In the final stage, after the data is processed by the fully
connected layer, activation functions such as ReL.U are used
to introduce non-linearity, allowing the model to recognize

more complex patterns. Then, the final result of the prediction
will be processed and output as a classification, providing a
conclusion based on the model training [16].

2. Workflow Scenario:

Website 1S-USG

Peternak dan
Dokter Hewan

Fig. 4 Use Case Diagram

The 1S-USG system modeling is still designed with the
integration of sheep identity data as the main component in
mind. The system design can handle identity data with the
flexibility to be further developed when health data or
medical records are added. The UML diagrams and
wireframes produced provide an overview of how the identity
data flow will be managed in the system, ensuring good
connectivity between the various components to be
implemented [17].

3. Workflow:

Com ) e——
|

Fig. 5 Flowchart

The flowchart for the Sheep Medical Record Website
and Mobile system follows an efficient flow, starting from
login, where the user enters a predetermined account. After
the account is validated, the user successfully logs in and is
directed to the main dashboard. Within the dashboard, users
can access various features such as CRUD sheep data, initial
assessment, vital signs, and ultrasound examinations. Each
feature gives users the ability to input, display, update, or
delete related data, and provides confirmation notifications
after each operation. After the user has finished accessing one
of the features, the user can return to the dashboard to select
other features or complete the session user.
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4. System Requirement:
The system requirements for the Domba Medical Record
Website and Mobile include a server with a multi-core
processor, minimum 8GB RAM, and 500GB SSD for data
storage. The backend system uses the Laravel framework,
with MySQL as the database for storing medical records and
examination results. On the frontend side, the website is built
using HTML and Tailwind CSS, while the mobile application
uses Flutter. The web server used can be Apache or Nginx.
Users can access the system through a modern browser for
the website, as well as a mobile application with RESTful
API integration that connects ultrasound data between the
website and mobile efficiently.

5. Database Design:

e usg_local users Bo  susg local sheep He s9_local assesmen
4 id : bigint unsigned wid:int ) ID_ASSESMEN : varchar(50)
0 name - varchar(255) ) id_domba : varchar(255) ) ID_DOMBA - varchar(50)
@ email : varchar(255) nama_domba : varchar(255) ) NAMA_ASSESOR : varchar(25)
® email_verified_at - timestamp 1id_induk_jantan - varchar(255) | m TANGGAL_ASSESMEN - date
password - varchar(255) ) id_induk_betina : varchar(255)| |  USIA_DOMBA - int
@ remember_token - varchar(100) | 4 bobot : float ‘GEJA-LA_i varchar(50)
@ created_at - timestamp  tanggal_lahir - date ) GEJALA_2 : varchar(50)
® updated_at - timestamp ) image ° varchar(255) ) GEJALA_3 : varchar(50)
[ susg tocalimages| [09-C0 varchar(255) ) GEJALA_4 : varchar(50)
¥ M0 bigit onelgned @ created_at : timestamp ) GEJALA 5 : varchar(50)
 flename - varchar(265) | | @ Updated_at - timestamp | GEJALA_6 - varchar(50)
@ created_at : timestamp B isusg_local vial_signs BSCIALA (e he(:0)
© updated_at - timestamp| "oy . - ) GEJALA B : varchar(S0)
8 i : bigint unsigned | KETERANGAN  varchar(50)
id_domba : varchar(255)
m tanggal - date o isuso_local riwayat_usg_domba

asesor : varchar(255)
# detak_jantung : int

) tekanan_darah : varchar(255)
# suhu :int
# berat - int
« pemafasan  int

mata - varchar(255)

# id_riwayat_usg_domba - varchar(15)
9 id_m - varchar(15)
4 id_domba - varchar(15)
) gambar_usg : varchar(255)
hasil - varchar(20)
# jumlah_janin - int

w ukuran_janin - int
kuku - varchar(255)

) lainnya : varchar(255)
kondisi : varchar(255)

@ created_at : timestamp

# denyut_janin  int

@ updated_at : timestamp

The Sheep Medical Record Website database design
is designed to support structured and efficient data
management, with a focus on storing information related to
users, sheep identities, and medical records. This system
utilizes MySQL as the main database, which consists of
several core tables to manage sheep data, medical records,
initial assessments, vital signs, and ultrasound examination
results. Each table is designed to be interrelated to allow for
comprehensive data integration, supporting easy access and
tracking of sheep health history in real-time. This design
ensures flexibility and scalability in handling sheep medical
data at various farm scales.[18].

6. User Interface Design:
a. Login

ereld

Masuk

Fig. 7 Interface Design Website Login

& o

Signiin to your
Account

[ ———

Fig. 8 Mobile Login Interface Design

Users (veterinarians or farmers) can log in to the
system with a registered account. This feature
ensures secure access only for authorized users,
through an authentication process.[19].

b. Dashboard

Electronic Medicol Record e )

‘. Btor Dormte EE W

PR s | [ — — o

(s ——

R A @ a6 o
Fig. 10 Mobile Dashboard Interface Designs

The dashboard serves as a control center for users to
manage all sheep data and their medical records. In the
dashboard, users can access various important features such
as Sheep Data CRUD, where users can add, display, update,
and delete sheep data. Each registered sheep will be equipped
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with a unique QR Code, which makes it easy to identify and
quickly access medical data through scanning[20].
c. Initial Assessment

OXSE  ccomenava S
[ —
Fig. 11 Interface Design Initial Assessment
Website

Assesment Awal

]

Fig. 12 Interface Design Initial Assessment
Mobile

This feature allows users to input initial assessment data of
sheep, which includes important information such as physical
condition and health history. The initial assessment is used to
provide an overview of the condition of the sheep before
further action is taken. Once the initial assessment data is
entered, the system will store it in a database and link it to the
sheep profile identified through the QR Code, making it easy
to track and quickly access related medical information.

d. Vital Sign Checkup
O reHl s ¢ su—

Fig. 13 Interface Design Vital Sign Websites

Vital Sign

Fig. 14 Mobile Vital Sign Interface Designs

This feature allows users to record vital signs of sheep,
such as body temperature, pulse rate, and respiratory rate.
This vital sign data is important for monitoring the health
condition of sheep in real-time. Every data entered will be
stored in the database and directly connected to the sheep
profile via QR Code, making it easier to monitor the health of
sheep comprehensively and historically.[21].

e. Pregnancy Detection

oSl r~ow —y -

Tamboh Radiologi

Fig. 15 USG Website Design Interfaces

RDOO118052024

Fig. 16 Mobile USG Interface Design

This feature allows users to record and save the results of
sheep ultrasound (USG) examinations.[22]. If the ultrasound
results show that the sheep is pregnant, the system will record
the information and provide recommendations for
administering PROBIOSIP as a vitamin to support the health
of the sheep during pregnancy. This ultrasound data will be
directly connected to the sheep profile via QR Code, making
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it easier for veterinarians and farmers to track the sheep's
reproductive health history, as well as assisting in better
management of pregnancy care.

7. Development Plan

The development plan for the Sheep Medical Record
Website includes enhancing features and integrating Al-
based sheep health analytics to predict health conditions. In
addition, the plan includes creating a mobile application for
easier and more flexible data access. Improving data security
and optimizing server performance to handle a larger number
of users is also a priority.

8. Initial Test Design and Evaluation

Initial testing focused on validating the management of
sheep identity data through the 1S-USG system. The testing
method involved simulating the input and processing of
identity data to ensure data accuracy and integrity. Initial
evaluations showed that the system was able to handle
identity data efficiently, with results as expected.

CONCLUSIONS

Identity data collection is an important part of the
development of this system. The data obtained provides an
initial insight into how the system can facilitate the efficient
storage and management of animal information. Clarity of
sheep identity helps to build a more structured system
architecture, allowing researchers to track each individual in
detail in the future.

The developed system design has shown flexible
capabilities to receive and process data with precision. The
UML diagrams and wireframes produced show data flow
scenarios that are arranged to support further development.
This system model is ready to be implemented in the field and
tested on a wider scale with additional medical data and
ultrasound test results.

The initial testing phase showed that the system can work
with identity data effectively. Initial validation ensures that
the system is reliable as a platform for animal data
management. These results will be an important basis for the
development of more sophisticated technology-based animal
medical record devices in the next implementation phase.

ACKNOWLEDGMENT

We would like to thank Causal Productions for
permission to use and revise the template provided by Causal
Productions. Original version of this template was provided
by courtesy of Causal Productions
(www.causalproductions.com).

REFERENCES
1. Ding, W. and Marchionini, G. 1997 A Study on
Video Browsing Strategies. Technical Report.
University of Maryland at College Park.
2. Sannella, M. J. 1994 Constraint Satisfaction and
Debugging for Interactive User Interfaces. Doctoral

10.

11.

12.

13.

Thesis. UMI Order Number: UMI Order No.
GAX95-09398., University of Washington.

Brown, L. D., Hua, H., and Gao, C. 2003. A widget
framework for augmented interaction in SCAPE.
Y.T. Yu, M.F. Lau, "A comparison of MC/DC,
MUMCUT and several other coverage criteria for
logical decisions”, Journal of Systems and
Software, 2005, in press.

Spector, A. Z. 1989. Achieving application
requirements. In Distributed Systems, S. Mullende
Forman, G. 2003. An extensive empirical study of
feature selection metrics for text classification. J.
Mach. Learn. Res. 3 (Mar. 2003), 1289-1305.
Frohlich, B. and Plate, J. 2000. The cubic mouse: a
new device for three-dimensional input. In
Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems.Bowman, M.,
Debray, S. K., and Peterson, L. L. 1993. Reasoning
about naming systems.

N. Muhammad Hussain, AU Rehman, MTB
Othman, J. Zafar, H. Zafar, and H. Hamam,
"Accessing Artificial Intelligence for Fetus Health
Status Using Hybrid Deep Learning Algorithm
(AlexNet-SVM) on Cardiotocographic
Data,"Sensors, vol. 22, no. 14, Art. no. 14, Jul.
2022, doi: 10.3390/s22145103.

H.Li et al, “Deep learning in ultrasound
elastography imaging: A review,”Med. Phys., vol.
49, no. 9, pp. 5993-6018, 2022, doi:
10.1002/mp.15856.

Department of Computer Sciences, Ajayi
Crowther University, Oyo, Nigeria. and JA Ayeni,
“Convolutional Neural Network (CNN): The
architecture and applications,”  Appl. J. Phys.
Sci., vol. 4, no. 4, pp. 42-50, Dec. 2022, doi:
10.31248/AJPS2022.085.

O. Dib and B. Rababah, “Decentralized Identity
Systems: Architecture, Challenges, Solutions and
Future Directions,” Ann. Emergency.
Technol. Comput. AETIC, vol. 4, no. 5, Art. no. 5,
2020, doi: 10.33166/AETIiC.2020.05.002.

FD Amrizal and F. Nugrahanti,
"IMPLEMENTATION OF LARAVEL
FRAMEWORK IN  ANIMAL HEALTH
CONSULTATION APPLICATION BASED ON
WEBSITE,"  Pros. Nas. Technol. Inf. And
Commun. SENATIC, vol. 3, no. 1, Art. no. 1, Sept.
2020.

A.-A. Tulbure, A.-A. Tulbure, and E.-H. Dulf, “A
review on modern defect detection models using
DCNNs — Deep convolutional neural networks,”J.
Adv. Res., vol. 35, pp. 33-48, Jan. 2022, doi:
10.1016/j.jare.2021.03.015.

5450 Denny TriasUtomo?®, ETJ Volume 09 Issue 10 October 2024



“IS-USG: INTELLIGENCE SYSTEM ULTRASONOGRAPHY Machine Learning Implementation for Recognition
of Pregnant Sheep in Gumukmas Multifarm Jember”

14. H. Gholamalinezhad and H. Khosravi, “Pooling
Methods in Deep Neural Networks, a Review,”
Sep. 16, 2020, arXiv: arXiv:2009.07485. doi:
10.48550/arXiv.2009.07485.

15. B. Petrovska, E. Zdravevski, P. Lameski, R.
Corizzo, 1. Stajduhar, and J. Lerga, “Deep
Learning for Feature Extraction in Remote
Sensing: A Case-Study of Aerial Scene
Classification,” Sensors, vol. 20, no. 14, Art. no.
14, Jul. 2020, doi: 10.3390/5s20143906.

16. SR Dubey, SK Singh, and BB Chaudhuri,
“Activation functions in deep learning: A
comprehensive survey and
benchmark,”Neurocomputing, vol. 503, pp. 92—
108, Sept. 2022,
doi: 10.1016/j.neucom.2022.06.111.

17. Siska Narulita, Ahmad Nugroho, and M. Zakki
Abdillah, “Unified Modeling Language (UML)
Diagram for Designing a Research and
Community Service Management Information
System (SIMLITABMAS),” Bridge J. Publ.
Sist. Inf. And Telecommun., vol. 2, no. 3, pp. 244—
256, Aug. 2024, doi: 10.62951/bridge.v2i3.174.

18. MZ Prasetyo, E. Susanto, and A. Wantoro,
“THALASSEMIA PATIENT MEDICAL
RECORD INFORMATION SYSTEM (CASE
STUDY: POPTI BANDAR LAMPUNG Branch) |
Prasetyo | Journal of Technology and Information
Systems”, Accessed: Oct. 12, 2024. [Online].
Available:
https://jim.teknokrat.ac.id/index.php/sisteminform
asi/article/view/3140/931

19. X. Xiang, M. Wang, and W. Fan, “A Permissioned
Blockchain- Based Identity Management and User
Authentication Scheme for E-Health Systems,”
IEEE Access, vol. 8, pp. 171771-171783, 2020,
doi: 10.1109/ACCESS.2020.3022429.

20. A. Iftekhar, X. Cui, M. Hassan, and W. Afzal,
"Application of Blockchain and Internet of Things
to Ensure Tamper-Proof Data Awvailability for
Food Safety,” J. Food Qual., vol. 2020, no. 1, p.
5385207, 2020, doi: 10.1155/2020/5385207.

21. M. Zhang, H. Feng, H. Luo, Z. Li, and X. Zhang,
“Comfort and health evaluation of live mutton
sheep during the transportation based on wearable
multi-sensor system,”  Comput. Electron.
Agric., vol. 176, p. 105632, Sept. 2020, doi:
10.1016/j.compag.2020.105632.

22. GE Dal, SO Enginler, K. Baykal, and A. Sabuncu,
“Early pregnancy diagnosis by semiquantitative
evaluation of luteal vascularity using power
Doppler ultrasonography in sheep | Acta
Veterinaria Brno”,
doi: 10.2754/avb201988010019.

5451 Denny TriasUtomo?®, ETJ Volume 09 Issue 10 October 2024





