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       “東南アジアにおける食品生産物流と食品安全性のためのトレーサビリティの達成” 

South and Southeast Asia is one of the major agricultural hubs of the world, facing challenges of 
climate change and feeding the fast-growing population. To solve the aforementioned problems, a 
transboundary approaches along with artificial intelligence (AI) and BIG data for bioinformatics 
are required to increase yield and minimize pre and post-harvest losses in intangible climates for 
driving the sustainable development goal (SDG) for feeding the major part of 9 billion population 
by 2050 (Society 5.0 SDG 1 &2). The aim of the session is to focus on the solution through smart 
internet of things (IoT) and AI-based agriculture included genetic adaptation against drought and 
pest infestation, minimizing agricultural fertilizers and pesticides application to ensure food 
security with environmental sustainability. 
 
南アジアおよび東南アジアは世界の主要な農業拠点の一つであり、急増する人口への食糧供給を行ってい

るが、気候変動の課題に直面している。この危機を解決するには、2050（Society 5.0 SDG 1＆2）によって、
国境を越えたアプローチ、バイオインフォマティクスの AI（人工知能）と BIGデータの組み合わせによっ
て、農産物の増収を図り、漠然とした気候による農産物収穫前の損失を最小限に抑え、90億人の人口の大
部分を養う持続可能な開発目標（SDG）を推進する必要がある。 本セッションの目的は、スマート IoTと
AIベースの農業を通じて、干ばつと害虫の蔓延に対する遺伝的適応を含む解決方法に焦点を絞り、農業用
肥料と農薬の適用を最小限に抑え、食料の安全性を確保することにある。 
 
 
Session Organizer: Tofael Ahamed  
Associate Professor 
Faculty of Life & Environmental Sciences  
 
Session 6-10: September 30, 2020 
Time: 12:25-17:00 (Microsoft TEAMS) 
 
 
 
 
 
 

Session Name: 6-10 
“Agriculture X AI: Self Sufficiency in Food Production to Achieve Society 5.0 and SDG's Globally”. 
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Inaugural Session 

 
12:25- 12:30 Tofael Ahamed 

Preface 
Associate Professor 

Faculty of Life & Environmental Sciences & Moderator 
University of Tsukuba, Japan 

12:30- 12:55 Chihhao Fan 
 

Professor & Chair, Dept. 
Bioenvironmental Systems Engineering  

National Taiwan University (NTU), Taiwan 
 

12:55-13:20 Payungsak Junyusen 
 

Assistant Professor  
School of Agricultural Engineering  

Suranaree University of Technology, Thailand 
 

13:20-13:45  Chito F. Sace   
 
 

Professor 
Department of Agricultural and Biosystems Engineering 

Central Luzon State University, Philippines 

13:45-14:10 Kudang Boro Seminar 
 
 
 

Professor and Dean  
Mechanical and Biosystem Engineering 

IPB University, Bogor, Indonesia 
 

14:10-14:35 Martin Anda  
 

Academic Chair 
Department of Environmental Science  

Murdoch University, Australia 
14:35-15:00 Shuhei Yoshimoto 

 
 

National Agricultural Research Organization (NARO) 
Researcher, Ground Water Resources 

15:00-15:25 Siti Khairunniza Bejo Associate Professor 
Department of Biological and Agricultural Engineering 

Faculty of Engineering  
University Putra Malaysia (UPM) 

Malaysia 

15:25-15:50 
 

Shu-Yuan Pan 

 

Assistant Professor 
Bioenvironmental Systems Engineering  

National Taiwan University (NTU), Taiwan 
 

15:50-16:15  Sajid Saleem Assistant Professor 
Department of Computer and Network Engineering 

College of Computer Science and Engineering 
 University of Jeddah, Saudi Arabia 

 
16:15-17:00 Ryozo Noguchi 

Thanks, Note and Closing Remarks 
 

Associate Professor 
Faculty of Life & Environmental Sciences  

                                               University of Tsukuba 
Vice-President, Bioresource Division, JSAI, Japan  
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Research Interests  

• Water treatment technology 
• River basin management 
• Water quality modelling 
• Environmental chemistry 

Short Biography 

Chihhao Fan is currently serving as professor of the Department of Bioenvironmental Systems Engineering, 
National Taiwan University, Taiwan. He received his Ph.D. in Civil Engineering from the Purdue University in 
1997. He had been working as a postdoctoral fellow at the National Taiwan University right after completion of 
his Ph.D. research. After working with the Nation Taiwan University for a year, he worked for the Department of 
Water Quality Protection, Taiwan Environmental Protection Administration before he joined Mingchi University 
of Technology. Dr. Fan’s main research areas include source water protection, wastewater treatment, watershed 
management, groundwater remediation, and environmental policies. He has been the principal investigator for 
more than 20 projects regarding these research areas. 

Presentation Title: Alarming System and Strategic Response to Irrigation Water Quality Irregularity 

using IoT Monitoring System 

Presentation Time: 12:30- 12:55 

Abstract  

Over years, 746 acres of agricultural farmland (the total number of 4,402 pollution incidents) have been reported 
being against agricultural growing due to heavy metal pollution in Taiwan. In order to obtain immediate irrigation 
and drainage water quality monitoring information, an automatic water monitoring system has been introduced to 
understand the immediate water quality variations temporally and spatially. The monitored water quality 
parameters were transmitted using wireless apparatus, and the collected data were analyzed and presented through 
the platform of geographical information system. This research also proposed the alarming framework of water 
quality irregularity through automatic monitoring system, which can be an important reference for decision 
makers of governing agencies. Also, an experimental responsive mechanism has been established in this study, 
which integrated the resources in the environmental, agricultural authorities as well as the irrigation institutions to 
form a task force for pollution identification and mitigation if a pollution incident was reported. 

Chihhao Fan 
Professor and Chairman  

Department of Bioenvironmental Systems Engineering  
National Taiwan University 

Taiwan 
E-mail: chfan@ntu.edu.tw    

website: www.bse.ntu.edu.tw  
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Research Interests  

• Agricultural machinery 
• Autonomous vehicles 
• Agricultural robotics 
• Biomass conversion 

 

Short Biography 

Dr. Payungsak Junyusen received his B.Eng. degree in Agricultural Engineering from Kasetsart University, 
Thailand and M.Sc. & Ph.D. degrees from University of Tsukuba, Japan. Currently, he is working as an Assistant 
Professor at School of Agricultural Engineering, Suranaree University of Technology. His research interests are 
on agricultural machinery, autonomous vehicles, agricultural robotics and biomass conversion. He has published 
publications in national and international journals. He is a member of Thai Society of Agricultural Engineering 
and obtained engineering license as an associate mechanical engineer from Council of Engineers, Thailand. 

Presentation Title: Development of an Autonomous Tractor to Support Thailand 4.0 Platform 

Presentation Time: 12:55- 13:20 

 
Abstract  
A new economic model “Thailand 4.0” was announced in May 2016 in order to pull Thailand out of the middle-
income trap by using the value-based economy. Since agriculture plays an important role in the country’s 
economic development, many innovations in agricultural machinery and robotics have been requested to help 
transforming the traditional agriculture into a smart agriculture. A study on development of an autonomous 
tractor has been carried out at Suranaree University of Technology. The objective of this study was to convert a 
regular tractor into an autonomous one using domestic equipments and low-cost sensors. The steering control 
device was developed using a dc motor equipped with an electric clutch and a chain transmission and mounted to 
the tractor’s steering column. Due to the tractor’s manual gear transmission, electric cylinders were used to 
regulate the gear lever and the clutch paddle. A dead reckoning system was employed to locate the tractor’s 
position on the map. The developed autonomous tractor can accomplish the parallel parking and headland turning 
operations. 
 

Payungsak Junyusen 

Assistant Professor and Chair 

School of Agricultural Engineering  

Suranaree University of Technology  

Thailand 

E-mail: payungs@sut.ac.th   
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Research Interests  

• Indoor vertical farming 

• Hydroponics, aquaponics 

• Greenhouse engineering 

• Pressurized irrigation, automation 

Short Biography 

Dr. Chito F. Sace earned his Ph.D. in Agricultural Engineering from Central Luzon State University and focused 
in improving the water management of hydroponic production of honeydew melon. He completed a postdoctoral 
research program from Fulbright-Philippine Agriculture Scholarship grant concentrating on the polyculture of 
Nile Tilapia, freshwater prawn and selected leafy vegetables at the University of Arizona. He has embarked on 
smart agriculture programs to establish demonstration farms for the advancement of hydroponics and aquaponics 
technologies and indoor farming systems. He fabricated production models in greenhouses and indoor gardens 
with controls for environmental and water quality parameters that improved the quality and quantity of 
production of leafy and fruiting vegetables and herbs. He has delivered lectures in several international and 
national conferences and received recognitions for passionately promoting soiless agriculture and smart farming 
systems in the Philippines. 
 
Presentation Title: CLSU Smart Agriculture Programs: Gearing Towards the Attainment of Agriculture 
4.0. 

Presentation Time: 13:20- 13:45 

Abstract 
Globalization has given man better understanding of what is happening around him - climate change, hunger, 
food insecurity and the threat of the pandemic including the development of science and technology-based 
interventions that would create resilient and sustainable food systems to ensure a food secure future. Aware of 
these issues, researchers in Central Luzon State University has embarked on smart agriculture programs to 
establish and institutionalize demonstration farms for the advancement of hydroponics, aquaponics and indoor 
farming technologies. Production models were fabricated in greenhouses and indoor gardens with controls for 
monitoring environmental and water quality parameters that improved the quality and quantity of production of 
leafy and fruiting vegetables and herbs. Technologies were shared to various stakeholders through publication, 
seminar-workshops, production of educational videos and information sheets. The programs play pivotal role in 
sustaining the food requirement of the next generation of Filipinos and attaining the objectives of Agriculture 4.0.   
 
 
 

Chito F. Sace 
Professor 

Department of Agricultural and Biosystems Engineering 
College of Engineering 

Central Luzon State University 
Philippines 

greeenponics@clsu.edu.ph 
https://clsu.edu.ph              
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Research Interests 
• Smart & Precision Agriculture 
• e-Traceability Systems for Agroindustry Value Chain  
• DSS, ES, and Knowledge Management System (KMS) 
• Multiagent Systems 

 
Short Biography 
Kudang B. Seminar is a professor in the Department of Mechanical & Biosystem Engineering & the Computer 
Science Department, Bogor Agricultural University (IPB). He was the president of and is currently is an honorary 
board member of Asia-Pacific Federation for Information Technology in Agriculture (APFITA) 
http://www.apfita.org/ and that of Indonesian Society of Agriculture Informatics (HIPI). He is also the member of 
International Society of Precision Agriculture (ISPA). He received his master and doctoral degrees in the field 
Computer Science at the University of Brunswick, Canada. His research interests include Digital & Smart 
Agriculture, Precision Agriculture, Traceability Systems, Knowledge Management System for Agriculture, 
Distributed Artificial Intelligent System (Multi-agent Systems). He is an author of national and international 
articles, a reviewer of International Agricultural Engineering Journal (IAEJ) and Journal of Biosystems 
Engineering. Currently, he is the Dean of Agricultural Engineering and Technology Faculty at IPB University. He 
is also the research team leader of Precipalm (Precision Agriculture Platform for Oil Palm), the satellite-based 
system for oil palm nutrition estimator and recommender. 
 
Presentation Title: Implementation Issues of the Precision Agriculture Technology for Nutrition 
Management in Oil Palm Areas 

Presentation Time: 13:45- 14:10 

Abstract 
Precision agriculture deals with identifying heterogeneity (variability) of objects (soils, crops, nutrition, climate, 
water condition) to determine the best solutions or treatment based on the identified variability. Nutrition 
management is the most expensive part in the oil palm industry, especially in Indonesia. The current practices for 
nutrition level measurement and recommendation are using field-based sampling of soils and leaves of oil palm 
field. This sampling work must be done by well trained workers and the samples must be taken into the soil 
laboratory for nutrition analysis. This introduces time delay, costly labor and laboratory work, impreciseness of 
nutrition analysis due to inadequate samples with respect to quantity and quality. The transportation cost is 
determined by the distance between sample location and the destination laboratory. This paper discusses the 
development and implementation of the precision agriculture technology for nutrition management in oil palm 
areas using remote sensing technology, Sentinel 2. 

Kudang Boro Seminar 
Professor and Dean 

Mechanical and Biosystem Engineering  

IPB University, Bogor 

 Indonesia 

E-mail: kseminar@apps.ac.id  
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Research Interests 

• Integrated ecotechnology    
• Environmental sustainability  
• Environmental engineering 

 

Short Biography 

Martin Anda is an environmental engineer with over 30 years’ experience in the energy, water and construction 
sectors since completing a Bachelor of Engineering (Mechanical) degree. After working with consulting 
engineering firms on large industrial energy projects, he spent 15 years working with remote indigenous 
communities across Australia and developing countries and completed a PhD during this time. He joined 
Murdoch University and became Research Manager then Director of the UNEP Environmental Technology 
Centre, later chairing the Environmental Engineering undergraduate program. Today he manages postgraduate 
researchers in a group called Environmental Engineering & Living Systems (EELS) on industry focused research 
projects. He conducts a range of renewable energy, water and waste related projects and teaching across Australia 
and Indonesia. 

Presentation Title: Low Carbon Transition Solution for mitigation (& Economic Recovery) in Western 
Australia 

Presentation Time: 14:10- 14:35 

Abstract 

In this talk, low carbon transitions are discussed with transformation of heavy industry to LNG cum solar 
hydrogen system, building a community infrastructure referring batteries connect to sewer mining of green cities 
and personal action with building a resilience system. Several examples are bring in the front to introduce in the 
western Australia the new urban design, buildings, waste and water energy nexus for low carbon solutions along 
with economic recovery projects. 

 

 

 

 

Martin Anda 
Academic Chair of Environmental Engineering  

Murdoch University 

Australia 

E-mail: M.Anda@murdoch.edu.au 

URL: https://www.murdoch.edu.au/ 
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• Research Interests  

• Environmental radioactivity  

• Groundwater hydrology 

Short Biography 

Shuhei Yoshimoto is working as a researcher of Institute for Rural Engineering (NIRE), National Agricultural 
and Food Research Organization (NARO), Ibaraki, Japan. Previously, he was seconded to International Water 
Management Institute (IWMI) headquartered in Sri Lanka, engaged in water-related disaster studies funded by 
Ministry of Agriculture, Forestry and Fishery (MAFF) of Japan. He is also working as a member of different 
scientific communities namely, Japan Geoscience Union, Japan Rainwater Catchment Systems Association, 
Japanese Association of Groundwater Hydrology and the Japanese Society of Irrigation, Drainage and Rural 
Engineering. He has a significant number of publications on environmental radioactivity measurements and 
groundwater resources surveys. 

 
Presentation Title: Tackling water resources problems under climate change: Cases in rural areas of Asia 
Pacific 

Presentation Time: 14:35- 15:00 

Abstract 
 
Water supply may be threatened by ongoing climate change, while water demand has been growing due to 
increases in urban population and expansion of agricultural production. Extreme weather events such as 
intensified drought may seriously affect cultivation and human lives, specifically in Asia-Africa regions and small 
remote islands. Thus, there is a need for decision support systems based on drought forecasting to issue alerts and 
promote measures for water management and farming. Before building up computational models to simulate 
upcoming drought events, we should figure out hydrological and hydrogeological processes in the region. In this 
presentation, researches on (1) groundwater resources in Pacific atolls and Japan southwestern islands and (2) 
drought monitoring for South Asia will be showcased. In addition, topics on rapidly developing information 
technologies including AI which are expected to beat a variety of difficulties in water management will be 
introduced, hopefully to encourage productive discussion of this session. 

 

Shuhei Yoshimoto 

Senior Researcher 

Groundwater Resources Unit, Division of Regional Resources Engineering 

Institute for Rural Engineering (NIRE)  

National Agricultural Research Organization (NARO) 

Ibaraki, Japan 

E-mail: shuy@affrc.go.jp 
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Research Interests  

• Imaging technology, Precision agriculture, Remote sensing, Artificial Intelligence 

Short Biography 

Dr. Siti Khairunniza Bejo is an Associate Professor at Department of Biological and Agricultural Engineering, 
Faculty of Engineering, Universiti Putra Malaysia (UPM). She was a Department Head for 4 years from August 
2016 to July 2020. She also serves as key researcher at Smart Farming Technology Research Centre, UPM and 
research associates at the Institute of Plantation Studies, UPM. Dr. Bejo obtained her Bachelor of Engineering 
degree in Computer Systems and Communication Engineering from the UPM and her Ph.D. degree in Image 
Processing from the University of Surrey, UK. Her fields of specialization are in imaging technology, precision 
agriculture, remote sensing and artificial intelligence. She has more than 100 scientific publications. She has won 
gold medal at the International Trade Fair “Ideas-Invention-New Products” (iENA), Germany in 2009.  She is the 
Editorial Board Member for Journal of Information Processing in Agriculture and Journal of Advances in 
Agriculture, Horticulture and Entomology. She is also a Professional Member, Malaysian Society of Agricultural 
Engineers (MSAE), member Malaysian Remote Sensing Society (MRSS), The Institution of Engineering and 
Technology (IET) and International Society of Precision Agriculture (ISPA). 

 
Presentation Title: Smart intelligent technologies in crop protection towards Agriculture 5.0 

Presentation Time: 15:00- 15:25 

 
Abstract 

The future of food production and supply are facing challenges due to increasing of the world population, land 
degradation, water scarcity, post-harvest loss, climate change and labour shortage. Agriculture 5.0 is aiming to 
make farming more efficient and cost-effective while protecting the environment using modern technologies. Our 
food crops must compete with countless species of weeds, pests, insects, and diseases. Without crop protection, 
these natural enemies would reduce our food supply by around a third. Deployment of sensing systems using 
satellite, UAV, GPS, robot, and IoT can provide detailed information about the soil, crop and environmental 
conditions. This advanced technology introducing the phenomenon of big data where massive volumes of data 
with a wide variety can be captured, analysed and used for decision-making for early detection and precise 
treatment using the Artificial Intelligence approach. This presentation covers various types of sensing systems 
taken from different platforms that can protect crops intelligently. 

 

 

Siti Khairunniza Binti Bejo 
Associate Professor  

Department of Biological and Agricultural Engineering 
Faculty of Engineering 

University Putra Malaysia 
Malaysia 

E-mail: skbejo@upm.edu.my 
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Research Interests  

• Circular agriculture 
• Waste-to-resource technology 
• Nonconventional water 
• Healthy watershed management 
• Food-water-energy-land nexus 

 

Short Biography 

Shu-Yuan Pan is currently an assistant professor at Department of Bioenvironmental Systems Engineering, 
National Taiwan University. He received his PhD degree in Environmental Engineering from the National 
Taiwan University. He was awarded the Young Scholars Fellowship (the Einstein Program) by the Ministry of 
Science and Technology, Taiwan (2019), the Honorary Member by the Phi Tau Phi Scholastic Honor Society 
(2016), and the Green Talents Fellow by BMBF, Germany (2013). His current research group focuses on the 
GREAT (Green Research for Environmental and Agricultural Technologies) work. He has published more than 
70 SCI-index Journal articles with a total citation of >2300 times and an h-index of 26 (Data on July 2020 from 
Google Scholar). 

 

Presentation Title: Systematic Approach to Mitigating the Impacts of Hot Spring Discharge on Irrigation 
Water Quality: The Role of Circular Economy and IoT 

Presentation Time: 15:25- 15:50 

 
Abstract 
A number of hot springs at Taiwan are formed by introducing the tap water into the volcanic gas well. The 
produced hot springs contain a significant amount of white sulphur or blue sulphur with high acidity and 
conductivity. Discharging the used hot spring water into the river without appropriate treatment would deteriorate 
the water quality of rivers, and thus impact the agricultural irrigation. In this presentation, we systematically 
develop monitoring and control technologies to mitigate the impacts of hot spring discharges on the receiving 
waterbody. We install the online monitoring sensors to ensure the safety of irrigation water quality. We also 
implement the concept of circular economy system by applying green separation processes to recover the value-
added resources (such as sulfate) in hot springs. Lastly, we identify the best available control practices by 
determining the engineering performance, economic costs and environmental impacts. 

 

Shu-Yuan Pan 
Assistant Professor 

Bioenvironmental Systems Engineering  
National Taiwan University 

Taiwan 
E-mail: sypan@ntu.edu.tw 

Website: https://webpageprodvm.ntu.edu.tw/GTLab/Default.aspx 
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Research Interests  

• Path following and Trajectory Generation for Dynamical Systems,  

• Mobile Edge Computing for Internet of Things (IoTs),  

• UAVs for Logistics, Smart Cities, and Aerial Communication. 

 

Short Biography 

Dr. Sajid Saleem received his PhD in Electrical and Computer Engineering from Georgia Institute of 
Technology, Atlanta, Georgia, USA as a Fulbright scholar. He also obtained MS (Mathematics) degree from 
School of Mathematics at Georgia Institute of Technology. During his PhD, he worked briefly at corporate R&D 
center of Qualcomm, San Diego, USA. He is serving as an Assistant Professor at Department of Computer and 
Network Engineering, College of Computer Science and Engineering (CCSE), University of Jeddah, KSA. Dr. 
Sajid Saleem has worked on applications of signal processing and detection theory techniques for recovery of 
aeronautical signals transmitted from air-borne platforms to a fixed ground station. Dr. Sajid Saleem’s research 
interests span various domains of system theory ranging from applications such as signal processing, control and 
communications to the internet-of-things, data aggregation, wireless networks. He is a senior member of IEEE 
with publications in various journals and peer-reviewed conferences.  

Presentation Title: Sensing and aerial networks for Precision Agriculture 

Presentation Time: 15:50- 16:15 

 
Abstract: Countering the effects of climate change on food production is one of the greatest challenges faced by 
humankind in the twenty-first century. Scientists, around the globe, are responding to this challenge by proposing 
innovative solutions and technologies to relieve the stress on food production systems. Establishing domestic 
strategies and international partnerships to ensure resource-efficient, sustainable, and eco-friendly food 
production is an important pillar of the Saudi Arabia Vision 2030. At University of Jeddah, researchers are 
looking at solutions from the domains of data science, internet-of-things (IoTs), aerial and ground networks, and 
control systems for the advancement of precision agriculture in the regional and global context.  In this talk, we 
present i) an overview of our work on democratization and sharing of sensing and actuating resources through 
cloud computing and storage ii) a data aggregation technique to improve the efficiency of an IoT network, iii) 
non-linear modeling and control techniques for  path following of unmanned-aerial vehicles (UAVs) that are 
capable of carrying payloads such as pesticide, seeds, and sensors. 
 
 

Sajid Saleem 

Assistant Professor 

Department of Computer and Network Engineering 

College of Computer Science and Engineering 

University of Jeddah 

Saudi Arabia 

E-mail: sssaleem@uj.edu.sa 
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Ryozo Noguchi 

Associate Professor 

Faculty of Life & Environmental Sciences  

                                               University of Tsukuba 

Vice-President, Bioresource Division, JSAI  

 
 

 

 

 

 

 

 

 

 

 

Research Interests  

• Biobase Society  

• Biomass Energy  

• Agricultural Machinery System 

Short Biography 

Dr. Ryozo Noguchi is the Associate Professor at the University of Tsukuba and expert of Life Cycle Assessment 
for Bio-based Energy Assessment and Agricultural Machinery System. One of his research goals is to develop 
interface	technology	for	between	life	systems	and	human	activity	to	produce	food	and	renewable	energy.	
Professor	Noguchi	leads	researches	from	the	Japanese	Society	of	Promotion	Science	(JSPS)	and	Ministry	of	
Agriculture,	 Strategic	 Innovative	 Projects	 (SIP)	 with	 collaboration	 to	 National	 Agricultural	 Research	
Organization	(NARO)	and	Agricultural	Machinery	Companies.	Currently,	he	is	acting	as	the	vice	president	
of	bioresource	division	for	Japanese	Society	of	Agricultural	Informatics	(JSAI),	Japan	and	Japanese	Society	
of	Agricultural	Machinery	and	Food	Engineering. 

 
Presentation Title: Bioresources Engineering: Closing Remark 

Presentation Time: 16:15- 17:00 

 
 
 
 

 

 

 

 

 


