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Abstract: Artificial intelligence(AI) is a science that involves simulation of intelligent behaviors in 

machineries, like visual perception, decision making, speech recognition and so on. AI is a computational 

model that allows computers to learn from data and approximate solutions for complex functions. Due to 

their flexibility and robustness, AI has been widely applied in large scale fields ranging from robotics to 

airplane flight control. This chapter discusses the advances in all aspect of AI applied in several issues, 

such as hydrology, agronomy, meteorology, education, healthcare, action, and more. It focuses specifically 

on various AI applications related to water and soil management and states that AI achieves high 

performance, accuracy, and correlation with low statistical errors as a rapid decision tool under changing 

climate conditions. Brief introductions of AI with their adaptability to agricultural water and soil 

management are also interpreted. Furthermore, this chapter illustrates how the AI tool will help agricultural 

decision makers and water and soil managers achieve agricultural sustainability. Nowadays speech 

interfaces are becoming more common and popular becoming a part of daily lives. Speech interfaces have the 

ability to produce intelligible speech in cases where it is not possible for speech production. 
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                                                              I. Introduction 

Artificial Intelligence (AI) refers to the simulation of human intelligence in machines that are 

programmed to think and act like humans. It involves the development of algorithms and computer 

programs that can perform tasks that typically require human intelligence such as visual perception, 

speech recognition, decision-making, and language translation. AI has the potential to revolutionize 

many industries and has a wide range of applications, from virtual personal assistants to self-driving cars. 
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Before leading to the meaning of artificial intelligence let understand what is the meaning of 

Intelligence-  

Intelligence: The ability to learn and solve problems. This definition is taken from webster’s Dictionary.   

The most common answer that one expects is “to make computers intelligent so that they can act 

intelligently!”, but the question is how much intelligent? How can one judge intelligence?  

…as intelligent as humans. If the computers can, somehow, solve real-world problems, by improving on 

their own from past experiences, they would be called “intelligent”.   

 

Thus, the AI systems are more generic(rather than specific), can “think” and are more 

flexible. Intelligence, as we know, is the ability to acquire and apply knowledge. Knowledge is the 

information acquired through experience. Experience is the knowledge gained through 

exposure(training). Summing the terms up, we get artificial intelligence as the “copy of something 

natural(i.e., human beings) ‘WHO’ is capable of acquiring and applying the information it has gained 

through exposure. 

 

 

                                                   II. 

Uses of Artificial Intelligence  

Artificial Intelligence has many 

practical applications across various 

industries and domains, including: 

1. Healthcare: AI is used for 

medical diagnosis, drug discovery, 

and predictive analysis of diseases. 

2. Finance: AI helps in credit 

scoring, fraud detection, and 

financial forecasting. 

3. Retail: AI is used for 

product recommendations, price 

optimization, and supply chain management. 

4. Manufacturing: AI helps in quality control, predictive maintenance, and production 

optimization. 

5. Transportation: AI is used for autonomous vehicles, traffic prediction, and route optimization. 

6. Customer service: AI-powered chat bots are used for customer support, answering frequently 

asked questions, and handling simple requests. 

7. Security: AI is used for facial recognition, intrusion detection, and cyber security threat analysis.  

8. Marketing: AI is used for targeted advertising, customer segmentation, and sentiment analysis. 

9. Education: AI is used for personalized learning, adaptive testing, and intelligent tutoring 

systems. 

This is not an exhaustive list, and AI has many more potential applications in various domains and 

industries. 
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Applications of AI include Natural Language Processing, Gaming, Speech Recognition, Vision 

Systems, Healthcare, Automotive, etc.  

Forms of AI: 

1) Weak AI: 

• Weak AI is an AI that is created to solve a particular problem or perform a specific task.  

• It is not a general AI and is only used for specific purpose. 

• For example, the AI that was used to beat the chess grandmaster is a weak AI as that serves only 

1 purpose but it can do it efficiently. 

2) Strong AI: 

• Strong AI is difficult to create than weak AI. 

• It is a general purpose intelligence that can demonstrate human abilities. 

• Human abilities such as learning from experience, reasoning, etc. can be demonstrated by this AI.  

3) Super Intelligence 

• As stated by a leading AI thinker Nick Bostrom, “Super Intelligence is an AI that is much smarter 

than the best human brains in practically every field”. 

• It ranges from a machine being just smarter than a human to a machine being trillion times 

smarter than a human. 

• Super Intelligence is the ultimate power of AI. 

An AI system is composed of an agent and its environment. An agent(e.g., human or robot) is anything 

that can perceive its environment through sensors and acts upon that environment through effectors. 

Intelligent agents must be able to set goals and achieve them. In classical planning problems, the agent 

can assume that it is the only system acting in the world, allowing the agent to be certain of the 

consequences of its actions. However, if the agent is not the only actor, then it requires that the agent can 

reason under uncertainty. This calls for an agent that cannot only assess its environment and make 

predictions but also evaluate its predictions and adapt based on its assessment. Natural language 

processing gives machines the ability to read and understand human language. Some straightforward 

applications of natural language processing include information retrieval, text mining, question 

answering, and machine translation. Machine perception is the ability to use input from sensors (such as 

cameras, microphones, sensors, etc.) to deduce aspects of the world. e.g., Computer Vision. Concepts 

such as game theory, and decision theory, necessitate that an agent can detect and model human 

emotions.  

Many times, students get confused between Machine Learning and Artificial Intelligence, but Machine 

learning, a fundamental concept of AI research since the field’s inception, is the study of computer 

algorithms that improve automatically through experience. The mathematical analysis of machine 

learning algorithms and their performance is a branch of theoretical computer science known as a 

computational learning theory.  

Stuart Shapiro divides AI research into three approaches, which he calls computational psychology, 

computational philosophy, and computer science. Computational psychology is used to make computer 

programs that mimic human behavior. Computational philosophy is used to develop an adaptive, free-

flowing computer mind. Implementing computer science serves the goal of creating computers that can 

perform tasks that only people could previously accomplish.  
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III. KEY RESEARCH AREAS IN AI 

• Problem solving, planning, and search --- generic problem solving architecture based on ideas from 

cognitive science (game playing, robotics).  

• Knowledge Representation – to store and manipulate information (logical and probabilistic 

representations) • Automated reasoning / Inference – to use the stored information to answer questions and 

draw new conclusions  

• Machine Learning – intelligence from data; to adapt to new circumstances and to detect and extrapolate 

patterns  

• Natural Language Processing – to communicate with the machine • Computer Vision --- processing visual 

information 

 

IV. The Future of AI Technologies: 

1. Reinforcement Learning: Reinforcement Learning is an interesting field of Artificial Intelligence 

that focuses on training agents to make intelligent decisions by interacting with their environment.  

2. Explainable AI: this AI techniques focus on providing insights into how AI models arrive at their 

conclusions. 

3. Generative AI: Through this technique AI models can learn the underlying patterns and create 

realistic and novel outputs.  

4. Edge AI:AI involves running AI algorithms directly on edge devices, such as smartphones, IoT 

devices, and autonomous vehicles, rather than relying on cloud-based processing. 

5. Quantum AI: Quantum AI combines the power of quantum computing with AI algorithms to tackle 

complex problems that are beyond the capabilities of classical computers. 

 

 

V. Conclusion 

The field of artificial intelligence has made remarkable progress in the past five years and is having real-world 

impact on people, institutions and culture. The ability of computer programs to perform sophisticated 

language- and image-processing tasks, core problems that have driven the field since its birth in the 1950s, has 

advanced significantly. Although the current state of AI technology is still far short of the field’s founding 

aspiration of recreating full human-like intelligence in machines, research and development teams are 

leveraging these advances and incorporating them into society-facing applications. For example, the use of AI 

techniques in healthcare is becoming a reality, and the brain sciences are both a beneficiary of and a 

contributor to AI advances. Old and new companies are investing money and attention to varying degrees to 

find ways to build on this progress and provide services that scale in unprecedented ways. 
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