
EXTENDED LECTURE OUTLINE

CSC6 221                  Agricultural Informatics and Artificial Intelligence                     (2+1)
Theory
Introduction to Computers
· Definition of Computer
· History of Computers
· Generations of Computer (I, II, III &IV)
Anatomy of Computer
· Hardware components (CPU, memory, input/output devices, storage devices), 
· Software components (operating systems, application software).
Memory Concepts
· Primary memory 
· Secondary memory
· [bookmark: _GoBack]Cache memory
Units of Computer Memory: 
1 Bit 		= Binary Digit (1 or 0)
8 Bits 		= 1 Byte
1024 Bytes 	= 1 KB (Kilo Byte)
1024 KB 	= 1 MB (Mega Byte)
1024 MB 	= 1 GB (Giga Byte)
1024 GB	= 1 TB (Terra Byte)
Operating System
·     Definition of the operating system
·     Functions of the operating systems
·     Types of operating systems (Basic features)
· Batch OS 
· Time-sharing OS 
· Real-time OS 
· Distributed OS
Ex: DOS
Internal Commands (syntax and example)
		dir, copy, ren, type, copycon, mkdir, cd, rd, del, cls, date, time, ver
External Commands
		Format, diskcopy, chkdsk, attrib, deltree, tree
Ex: UNIX
Structure of unix operating system
Unix commands (syntax and example)
		ls, cp, mv, mkdir, cat, head, tail, rm, rmdir, pwd, cd, date, time, cal, 
redirection (>), append(>>), who, wc, who am i
Ex: Windows
Features of windows operating systems
DBMS 
· Data and Database (Definition)
· DBMS – Definition and Functions 
· Tables, Fields and Records 
· Keys (Primary Key, Foreign Key) 
· Types of Relationships:
· One-to-One 
· One-to-Many 
· Many-to-Many
· DBMS in Agriculture (Uses and Applications)  
MS-OFFICE: Introduction to basic MS-Word, MS-Access. 
MS Word
	Creating, editing, saving of document
Editing and formatting tools
	Creating table, Split table, Merge table, and alignment of table
	Basic shortcut keys (print, save, copy, cut, bold, italics, underline, and paste)
MS Access
	Steps to create a table
	Steps to generate a report
	Steps to create a form
	Simple queries
Internet
	Definition of Internet
	Uses of Internet
WWW
	Acronyms of www: world wide web
Programming languages (only features and applications)
· Visual Basic 
· Java 
· Fortran 
· C and C++ 
C Program
C program basics
C character set
C Tokens
· Identifiers
Definition
Rules for naming the identifiers
· Operators
Unary operators:
Unary minus, ++ , - -
Binary Operators:
Arithmetic operators: +, - , *, / , %
Assignment operator: =
Relational operators: = =, !=, >, <, >=, <=
Logical operators: &&, ||,!
Ternary operator: ? :
· Keyword
	Definition
· Constant 
Definition
Types of constants
Numeric constant- integer constant, real constant
Character constant- single character constant, string constant
Variables
		Definition of variable
Rules for Naming variable
		Declaration of a Variables
Basic Data Types
    int, float, char, double
Algorithm
· Definition of the algorithm
· Characteristics of the algorithm
· Advantages and Disadvantages of the algorithm 
Flowchart
· Definition of the flowchart
· Symbols used in flowchart
Oval, parallelogram, Rectangle, rhombus, hexagon, arrow, circle
· Advantages and disadvantage of flowchart
Structure of C program
Basic programming Construct
· Sequence Construct
· Selection Construct
Simple-if stmt (syntax with example)
if-else stmt (syntax with example)
if-else-if stmt (syntax with example)
      switch stmt (syntax with example)
· Iteration Construct
    while loop (syntax with example)
    do-while loop (syntax with example)
    for loop (syntax with example)
Input and output Functions
	printf( ) : syntax with example
	scanf( ) : syntax with example
e-Agriculture
· Definition of e-Agriculture
· Benefits of e-Agriculture
· Challenges of e-Agriculture
Computer models in agriculture 
· Statistical models
· Types of statistical models (basic description)
· Descriptive Models 
· Inferential Models 
·  Predictive Models 
· Causal Models  
· Machine Learning Models
· Applications of statistical models in Agriculture
· Advantages of statistical models in Agriculture
· Limitations of statistical models in Agriculture
· Weather analysis models
· Types of weather analysis models (basic description)
·  Statistical Weather Models
·  Agro-Meteorological Models
· Applications of Weather Analysis Models in Agriculture
· Advantages of Weather Analysis Models in Agriculture
· Limitations of Weather Analysis Models in Agriculture
· Crop simulation models
· Types of Crop Simulation Models (basic description)
· Deterministic Models
· Stochastic Models
· Applications of Crop Simulation Models in Agriculture
· Advantages of Crop Simulation Models in Agriculture
· Limitations of Crop Simulation Models in Agriculture
 IT Applications in Water and Nutrient Management in Agriculture
· Overview
· Water and Nutrient Requirement (Description and applications)
· Computational Methods 
· Irrigation Scheduling
· Fertilizer Recommendations
· Computer-Controlled Devices
· Computer-Controlled Devices (Description and applications)
· Automated Irrigation Systems
· Fertigation Systems
· Pest Control Systems
· Smartphone Apps (Description and applications)
· Market Price Information
· Postharvest Management Advice
Geospatial Technology 
· Overview
· Concepts of Geospatial Technology
· Remote Sensing (Definition and application in agriculture)
· Geographic Information Systems (GIS) (Definition and application in agriculture)
· Global Positioning System (GPS) (Definition and application in agriculture)
· Techniques in Geospatial Technology
· Image Processing (Definition and application in agriculture)
· Spatial Analysis (Definition and application in agriculture)
· Mapping (Definition and application in agriculture)
· Applications of Geospatial Technology in Agriculture
Decision Support Systems (DSS) in Agriculture
· Overview
· Concepts of Decision Support Systems
· Definition
· Components: Data Management Component, Model Management Component, User Interface, Knowledge Base.
· Functions
· Applications of Decision Support Systems in Agriculture
· Farm Management Decisions
· Crop Planning
· Resource Allocation
Agriculture Expert Systems
· Overview
· Concepts of Agriculture Expert Systems
· Knowledge-Based Systems
· Definition
· Components: Knowledge Base, Inference Engine, User Interface
·  Rule-Based Systems
· Definition
· Structure: Rules, Knowledge Acquisition
· Applications of Agriculture Expert Systems
Digital India initiatives and schemes
Introduction to Artificial Intelligence
· Definition and Background
· Application
· Turing Test
· Control Strategies in AI
· Search Algorithms
· Breadth-First Search (BFS)
· Depth-First Search (DFS)
· Heuristic Search Techniques
· Best-First Search
· A* Algorithm
 IoT and Big Data
· Internet of Things (IoT)
· Definition
· Applications
· Big Data
· Definition
· Applications
AI in Agriculture
· Definition
· Applications
· Autonomous Crop Management and Health Monitoring
· Monitoring Livestock Health
· Intelligent Pesticide Application
· Yield Mapping and Predictive Analysis
· Automatic Weeding and Harvesting
· Sorting of Produce and Food Processing
Use of AI in Food and Nutrition Science
· Food Safety and Quality Control
· Personalized Nutrition
· Food Supply Chain Optimization
· AI in Food Innovation and Product Development
· Nutritional Analysis
· Food Processing Automation
· AI in Combatting Food Fraud

List of Programs 
1. C program to find area and circumference of the circle
1. C program to find area of a square
1. C program to find area of a rectangle
1. C program to find total and average marks of a student in four subjects
1. C program to find to find simple interest
1. C program to swap two numbers using temporary variable.
1. C program to check whether the entered number is positive using simple-if.
1. C program to find largest of two numbers.
1. C program to find largest of three numbers.
1. C program to display grade of the student using if-else-if
1. C program to find factorial of a given number
1. C program to generate the natural numbers
1. C program to find all integer divisors of a given number using for loop
1. C program to reverse a given number
1. C program to check if an entered character is vowel or not.


