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Abstract: This study proposes an automated data-labeling model that combines a pseudo-labeling algorithm
with waveform segmentation based on Long Short-Term Memory (LSTM) to effectively label time-series data
in smart agriculture. This model aims to address the inefficiency of manual labeling for large-scale data
generated by agricultural systems, enhancing the performance and scalability of predictive models. Our
proposed method leverages key features of time-series data to automatically generate labels for new data,
thereby improving model accuracy and streamlining data processing. By automating the labeling process, we
reduce dependence on manual labeling, which is often labor-intensive and prone to errors in large datasets. This
approach enables the efficient preparation of labeled data for applications such as anomaly detection, pattern
recognition, and predictive modeling in smart agriculture. Experimental results demonstrate that the automated
labeling model achieves 89% accuracy in agricultural environments and reduces data processing time by 30%.
Future research will focus on extending the model’s applicability to diverse agricultural settings, enhancing
generalization performance, and improving real-time processing capabilities, thereby advancing intelligent and
sustainable smart agriculture systems.

Keywords: smart agriculture; pseudo-labeling; time-series data; machine learning automation; IoT device status
monitoring

Biography:

MINWOO JUNG Minwoo Jung received his B.E. and M.S. degrees in physics and mathmatics from Keimyung University, Korea in 2006
and 2010, and the Ph.D. degree in electronics engineering from Kyungpook National University, Korea in 2015. From 2015 to 2018, he was
a Senior Researcher in Smart Sensor Team at Gyeongbuk Institute of IT Convergence Industry Technology, Korea. From 2018 to 2021, he
was a Deputy General Manager in LIDAR Development Team at CARNAVICOM Co., Ltd., Korea. Currently, he is a Research Professor in
the Center of Self-Organizing Software at Kyungpook National University, Korea. His research interests include Automotive Sensors,
Embedded Software, Laser Optics and Internet of Things.

DAE-YOUNG KIM Dae-Young Kim received his B.E. degree in Electronics Engineering, M.S. and Ph.D. degrees in Computer
Engineering from Kyung Hee University, Korea in 2004, 2006, and 2010, respectively. From 2010 to 2013, he was a Research Staff in the
Communication R&D Lab. At LIG Nex1 Co., Ltd., Korea. From 2013 to 2015, he was a Research Staff at AirPlug, Inc., Korea. From 2015
to 2017, he was an Assistant Professor in the Department of Software Engineering at Changshin University, Korea. From 2017 to 2021, he
was an Assistant Professor in the School of Computer Software at Daegu Catholic University, Korea. Currently, he is an Assistant Professor
in the Department of Computer Software Engineering at Soonchunhyang University, Korea. His research interests include Mobile
Networking & Computing, Intent-based Intellgient System, Embedded Software, Al for Network Systems.

Acknowledgement: This research was supported by the National Research Foundation of Korea (NRF) grant, funded by the Korean
Government (MSIT) (No. 2021R1C1C1013133); the Basic Science Research Program through the National Research Foundation of Korea
(NRF), funded by the Ministry of Education (NRF2018R1A6A-1A03025109); and the Soonchunhyang University Research Fund.

Copyrights © www.sciencefather.com | All Rights Reserved 1| Page



