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[Abstract]

The live weight of livestock is important information for managing their health and housing conditions,
and it can be used to determine the optimal amount of feed and the timing of shipment. In general, it
takes a lot of human resources and time to weigh livestock using a scale, and it is not easy to measure
each stage of growth, which prevents effective breeding methods such as feeding amount control from
being applied. In this paper, we aims to improve the accuracy of weight measurement of piglets, weaned
pigs, nursery pigs, and fattening pigs by collecting, analyzing, learning, and predicting video and image
data in animal husbandry and pig farming. For this purpose, we trained using Pytorch, YOLO(you only
look once) 5 model, and Scikit Learn library and found that the actual and prediction graphs showed a
similar flow with a of RMSE(root mean square error) 0.4%. and MAPE(mean absolute percentage error)
0.2%. It can be utilized in the mammalian pig, weaning pig, nursery pig, and fattening pig sections. The
accuracy is expected to be continuously improved based on variously trained image and video data and
actual measured weight data. It is expected that efficient breeding management will be possible by

predicting the production of pigs by part through video reading in the future.
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Table 2. Status of Media Intelligence

Status

-ETRI, GIST, POSTECH, etc. are
developing intelligent video
analysis technology that applies
deep learning to video security
systems

-New vision sensor technologies
are continuously being developed
for various fields, such as
surveillance and autonomous
driving.

-Intel, Amazon, Microsoft, etc.
provide intelligent video analytics
solutions.

-Compact Descriptors for Visual
Search (CDVS) and Compact
Descriptors for Video Analysis
(CDVA) standards for
image-based object recognition
in MPEG have been developed.
-Discussions  on  standardizing
machine-understandable VCMs
with Al-based cognitive
reasoning algorithms began, led
by Chinese companies.
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III. The Proposed Scheme

3.1 Collect and analyze pig farm requirements
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Table 3. Comprehensive analysis of requirements

Category Requirements
-The expert council requested that
environmental sensors, such as
temperature and humidity, be attached to
the system.
-This has the advantage of simultaneously
obtaining data such as temperature and
- humidity index (THI) as the measurement.
Application . - .
of -Real-time monitoring of environmental
variables is important in supportin i
temperature P PP 9 P
- welfare.
and humidity .
-Environmental sensor measurements and
sensors

weighing in high temperatures, high
humidity, or variable environments can
alert you to conditions and allow you to act.
-Temperature and humidity sensors are
used to monitor important environmental
variables that affect piglet health and
productivity.

Integrating

-Additional training was also needed for
BCS measurement.

B . -
€S -This allows for a quantitative assessment
Measurement . .
of piglet nutrition and health.
Detecting
the number | -It was suggested that a detection system
of for mammalian piglets be used to monitor
mammalian | the productivity and health of mothers.
pigs

Development
of fixed and

-In particular, various product versions,
such as moved and fixed cameras, should
be developed and disseminated according
to farmers' choice.

-Farmers tend to value the flexibility and
convenience of mobile equipment for
efficient management and high
productivity.

moving -Based on the preferences and opinions of

cameras farmers and experts, we recommend that
equipment manufacturers focus more on
developing and disseminating mobile,
fixed, and handheld equipment.

-They should also focus on improving
portable equipment's functionality and user
experience.
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3.2 Data collection
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Table 4. Data Analysis

Data .

Data Type Count Data Explanation
-Image and video data of
pigs in the mammalian,

Image and weaning, nurturing, and

video data 724,843 fattening periods collected
directly from their own
demonstration farms

weight data 2,899,372 -Actual weight d.:?lta directly
from demonstration farms
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3.3 Pig weight estimation system and method
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Fig. 4. How to Estimate Pig Weight

3.4 Architecture and Framework
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IV. Learning Results
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Table 5. Experiment environment

Operating Software

Division Test Environment and
Test tool
-CPU 13th  Gen | -Windows 11 Pro
Intel(R) Core(TM) | -Python 3.9.13
Test i7-13700, 2.10 GHz -Pillow 9.5.0
System -GPU : NVIDIA GeForce | -Torch 1.9.1
RTX 3060 -YOLOv5 8.0.181
-RAM : 64.0 GB -Numpy 1.24.3
-SSD @ 931.50 GB -Scikit-Learn 1.2.2

4.2 Experimental procedure

AR, A1F dolge =AF &Y d4 oJu]x] AlEs)
(segmentation)’} ¢t % o]o]x|Q] £tmajct Zlo] JH S
ZZ&3 Hlol®] md(.npy)S ol-&stH AE HlolE = Ald

glolg mpdo] 2fols

(Labeling)¥l A% HlolEE &&

st =AM, 224 Fex 2folBe2] F2{27|(library
import), 2% 51 AJ Ho[Eoq FE =2 FE5HL Al

5110151 AXE] 3 A s 24
As= ol&stt. =R % (Op
view) @G HlolHE= Oﬂxﬂﬂr A =2 AHEsh] st
of Ato]Zl#9] MSE(mean squared error)grot
RMSE(root mean square error)& AMEstG OH Al 9
&zt A ZH2 H]wsto] MAPE(mean absolute
AbEsielt). E3h AA] Al HlolE]
of il RMSES} MAPEC] H44S A&sl1 RMSE B
I W B vluwste] QAREZ AFESIITE AlA, Al
g B2 ATYES ”°“—}OE] AlF HolEE AP St5H

20 Al AU} ASE AL Ao AT

25to] FA]7HR] 2]
)°F 5 2oKside

percentage error)S

Ol

B R 20 Ao}l MSE 248 ol RMSE el
Atk 2213 o5 AT S vlwsio] MAPE Abagh
B A 2 B

< AA| Al Elo]Ejofl thgh RMSE
2 QARS, ¥ut MAPE AHE2 WhESITH15].

[
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Table 6. Experiment result
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V. Conclusions
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