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Preface


Cost-effectiveness, high productivity and quality are fundamental requirements of any sustainable value chain and have become more crucial with rapid industrialization. In this line, ‘Agri-Food 4.0’ aims to achieve optimum value chain performance through digitized, resilient, innovative systems along with real-time monitoring and control while achieving sustainability. The term ‘Agri-Food 4.0’ is analogous to ‘Industry 4.0’ integrating modern tools and technologies to attain these performance indicators. Such tools and technologies include big data analytics, artificial intelligence, machine learning, IoT, information and communications technology (ICT), blockchain, smart sensors, advanced robotics, and modern drones. This book presents the introduction and applications of such technologies and the practices to reduce food losses and attain a circular economy.

Agri-food quality is crucial to making the product saleable and eventually generating revenue throughout the value chain. Hence, this book elaborates on the implementation of smart technologies like drones to effectively monitor crop quality in real-time. The drone-based quality monitoring system collects image data sets of crop products and classifies them using machine learning methods based on chromatic features, contour features, and texture features.

The integration of IoT in agri-food and supporting hardware tools are most important to achieve agri-food 4.0 and are presented in this book. An IoT-based intelligent irrigation system that controls the water flow based on soil moisture and temperature is also a part of this book. Further, the advancement in food packaging technologies, including smart packaging sensors, is discussed in the book.

Organization of the book: This book is organized as follows.

Chapter 1 describes thematic relationships within the sustainability of agri-food chains oriented toward Industry 4.0, focusing on analyzing scientific production through research articles and technological output according to patents worldwide. Chapter 2 highlights the digitalization of the agri-food supply chain through the implementation of IoT, blockchain, and artificial intelligence and challenges the agri-food supply chain participants perceive in implementing digital technologies. In this line, the Challenges of adopting supply chain 4.0 (SC 4.0) for the agri-food sector and using the total interpretive structural modeling (TISM) tool to analyze those challenges are discussed in Chapter 3. Further, wastage of food is a matter of grave concern, so searching how food waste or food loss could be reduced throughout a supply chain network is addressed in chapter 4. Furthermore, chapter 5 describes, due to growing environmental concern, how Industry 4.0 and blockchain technology (BCT) are transforming circular economy practices and, by employing CB-SEM modeling, provides three key findings. Finally, the role of blockchain technology and most disparate IoT devices in agriculture and the food supply chain for food tracing to address quality and safety is discussed in chapter 6. In Chapter 7, a vision system is introduced that monitors crop product quality with the help of Drone and vision camera technology. Mainly three vegetable crops such as tomato, cauliflower, and eggplant are considered for quality monitoring; hence image data sets are collected for those vegetables only. This chapter extracts three different features information, such as chromatic features, contour features, and texture features, from the data set to train the Gaussian support vector machine-learning algorithm to identify the product quality.

A holistic overview of the latest trends of IoT in agriculture and other aspects of the ecosystem like storage, warehouse ambiance control, agri-data analytics and decision control, logistics, environmental safety, etc., is highlighted in chapter 8. Further application of IoT in irrigation is discussed in chapter 9, which focuses on how the Internet of Things develops a Smart Irrigation system that leads to the optimization of water resources.

Chapter 10 aims to study artificial intelligence (AI) based product benefits and problems of the agritech industry. The study shows that the topmost AI benefit is better information for faster decision making and the topmost AI problem is resistance to change from employees and internal culture. Packaging plays a crucial role in satisfying consumer's demand for safe and quality foods; the same is discussed in Chapter 11, which focuses on different types of Active and intelligent packaging and its advantage over conventional packaging. In line with the Industry 4.0 technologies, chapter 12 explores the key performance indicators of agri-food supply chain. Finally, chapter 13 covers the innovation and challenges of implementing robotics and authomation technologies toward agri-food 4.0.

Rahul S Mor

Dinesh Kumar

Anupama Singh
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