
        
            
                
            
        

    
	DIY Robotics: 

	Building Robots from Household Items

	 

	 

	 

	 

	 

	 

	 

	Leroy D. Wise

	 

	 

	 

	 

	 

	Revised Edition

	 

	 

	 


 

	 

	All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any form or by any means, including photocopying, recording, or other electronic or mechanical methods, without the prior written permission of the publisher, except in the case of brief quotations embodied in critical reviews and certain other noncommercial uses permitted by copyright law.

	 

	Copyright © Leroy D. Wise, 2024

	 

	 


Table of Contents

	INTRODUCTION

	Chapter One: What is a Robot?

	The Development and History of Robotics

	Robotics' Potential and Difficulties for Society and the Environment

	Chapter Two: How to Make a Robot

	Chapter Three: How to Program a Robot

	Chapter Four: How to Test and Improve a Robot

	Chapter Five: How to Make a Maze-Navigating Robot

	Chapter Six: How to Make a Music-Playing Robot

	Chapter Seven: How to Make a Drawing Robot

	Chapter Eight: How to Make a Robot Challenge

	Chapter Nine: How to Learn More About Robotics

	Chapter Ten: How to Share Your Robot Projects

	CONCLUSION

	

	 


INTRODUCTION

	Have you ever wondered how to make your own robots from everyday items? Do you want to learn the basics of robotics and have fun at the same time? If so, this book is for you!

	 

	DIY Robotics: Building Robots from Household Items is a practical and creative guide that shows you how to build robots using common household materials and tools. You will learn how to design, assemble, and program robots that can move, sense, and interact with the environment. You will also discover the principles and concepts behind robotics, such as sensors, actuators, controllers, and algorithms.

	 

	This book is suitable for beginners and enthusiasts of all ages and backgrounds. You don't need any prior experience or knowledge of robotics, electronics, or programming. All you need is curiosity, imagination, and a willingness to experiment.

	 

	By following the step-by-step instructions and illustrations in this book, you will be able to create robots that can:

	 

	
	
● Navigate a maze using a cardboard box, a flashlight, and a Smartphone


	
● Play music using a plastic bottle, a rubber band, and a microcontroller


	
● Draw shapes and patterns using a paper cup, a marker, and a servo motor


	
● And much more!




	 

	DIY Robotics: Building Robots from Household Items is more than just a book. It is a journey of exploration and discovery that will inspire you to unleash your creativity and invent your own robots. Whether you want to make robots for fun, education, or innovation, this book will show you how to do it with simple and affordable materials.

	 

	So what are you waiting for? Grab your scissors, glue, and batteries, and let's get started!

	 

	In chapter one, you will learn what a robot is and what are the main components and functions of a robot. You will also learn about the different types of robots and their applications in various fields and domains. You will also get an overview of the history and evolution of robotics, from ancient times to the present day. You will also discover some of the challenges and opportunities that robotics poses for society and the environment.

	 

	In chapter two, you will learn how to make a robot using household items and basic tools. You will follow a general process that involves four steps: design, build, program, and test. You will also learn some tips and tricks to make your robot more efficient, reliable, and fun. You will also get an introduction to some of the common materials and components that you can use to make your robot, such as cardboard, plastic, metal, wires, batteries, motors, sensors, microcontrollers, and more. You will also see some examples of robots that you can make using these materials and components.

	 

	In chapter three, you will learn how to program a robot using a simple and user-friendly language called Scratch. You will learn the basics of Scratch, such as blocks, sprites, variables, loops, and events. You will also learn how to use Scratch to control your robot's movements, sensors, and actions. You will also see some examples of Scratch programs that you can use or modify for your own robot projects.

	 

	In chapter four, you will learn how to test and improve a robot using various methods and tools. You will learn how to debug and troubleshoot your robot's hardware and software, and how to fix common errors and problems. You will also learn how to measure and evaluate your robot's performance, and how to optimize and enhance your robot's features and functions. You will also see some examples of how to test and improve your robot's speed, accuracy, reliability, and safety.

	 

	In chapter five, you will learn how to make a robot that can navigate a maze using a cardboard box, a flashlight, and a Smartphone. You will learn how to use the Smartphone’s camera and flashlight to detect the walls and corners of the maze, and how to use the Smartphone’s accelerometer and gyroscope to measure the robot's orientation and movement. You will also learn how to use Scratch to program the robot's logic and behavior, and how to use Bluetooth to communicate between the Smartphone and the microcontroller. You will also see some examples of mazes that you can build or find, and some challenges that you can try to make your robot smarter and faster.

	 

	In chapter six, you will learn how to make a robot that can play music using a plastic bottle, a rubber band, and a microcontroller. You will learn how to use the rubber band as a string instrument, and how to control its pitch and volume using the microcontroller. You will also learn how to use Scratch to program the robot's songs and melodies, and how to use a speaker or a headphone jack to output the sound. You will also see some examples of songs that you can play or compose, and some challenges that you can try to make your robot more musical and expressive.

	 

	In chapter seven, you will learn how to make a robot that can draw shapes and patterns using a paper cup, a marker, and a servo motor. You will learn how to use the servo motor as a rotating arm, and how to control its angle and speed using the microcontroller. You will also learn how to use Scratch to program the robot's drawings and animations, and how to use a button or a sensor to trigger the robot's actions. You will also see some examples of shapes and patterns that you can draw or design, and some challenges that you can try to make your robot more artistic and interactive.

	 

	In  chapter eight, you will learn how to make a robot challenge using your own ideas and creativity. You will learn how to combine and modify the skills and concepts that you have learned in the previous chapters, and how to apply them to new and different problems and situations. You will also learn how to plan, design, and document your robot challenge, and how to share it with others. You will also see some examples of robot challenges that you can try or inspire you, such as a robot race, a robot battle, a robot dance, and more.

	 

	In chapter nine, you will learn how to learn more about robotics and expand your knowledge and skills. You will learn about some of the best resources and tools that you can use to learn more about robotics, such as books, websites, videos, podcasts, courses, and more. You will also learn about some of the best communities and events that you can join or attend to meet other robot enthusiasts, such as clubs, forums, competitions, and more. You will also see some examples of how to use these resources and tools to learn more about robotics, and how to apply them to your own robot projects.

	 

	In chapter ten, you will learn how to share your robot projects with others and showcase your creativity and skills. You will learn how to document and present your robot projects, and how to use various platforms and media to share them online or offline. You will also learn how to get feedback and support from other robot enthusiasts, and how to collaborate and learn from them. You will also see some examples of how to share your robot projects, and how to inspire and motivate others to make their own robots.

	 



Chapter One: What is a Robot?


	An autonomous device with sensation, thought, and action in the physical environment is called a robot. A robot is a machine created to carry out activities autonomously; these machines frequently possess autonomous or human-like abilities. Generally speaking, a robot's main parts are:

	 

	
		Sensors: These collect data about light, temperature, pressure, and proximity from the robot's surroundings.



	 

	
		Actuators: These include motors, pneumatic pistons, and hydraulic cylinders; they are in charge of movement and manipulation.



	 

	
		Controller: The brains of the robot, interpreting data from sensors and making decisions on what to do through programming or algorithms.



	 

	
		Power Supply: Usually electric power sources or batteries, this component gives the robot's other parts energy.



	 

	
		End Effectors: The instrument or gadget mounted on the robot to carry out particular duties, like a welding torch, gripper, or camera.



	 

	Depending on its design and intended use, a robot's functions might vary greatly, but popular ones include:

	 

	
		Manipulation: Carefully grasping, raising, and shifting items.



	 

	
		Navigation: Moving through its surroundings, frequently making use of sensors to identify impediments and map out routes.



	 

	
		Sensing: Using a variety of sensors, it collects data about its environment.



	 

	
		Processing: Using algorithms or preprogrammed instructions to carry out activities, analyze sensor data, and make judgments.



	 

	
		Communication: Using wireless links or interfaces to communicate with people or other machines.



	 

	In general, robots are adaptable devices made to automate repetitive, hazardous, or difficult jobs that are too difficult for people to complete effectively.

	 

	Robots come in a wide variety of forms and are used in a wide range of industries. Several popular kinds of robots include:

	 

	
		Robots employed in manufacturing, assembling, welding, painting, and other industrial activities are referred to as industrial robots. They have great strength, speed, and precision and are often fixed in one location. They are capable of carrying out risky and repetitive tasks that are inappropriate for humans. Robotic arms, automated guided vehicles (AGVs), and articulated robots are a few types of industrial robots.



	 

	
		Service robots: These are robots that are used to assist other machines or people. They typically possess some autonomy, intelligence, and mobility. They are capable of handling jobs including cleaning, delivering, guarding, amusement, and teaching. [Humanoids], [cobots], and [autonomous mobile robots (AMRs)] are a few types of service robots.



	 

	
		Educational robots: These are robots designed to impart knowledge on science, technology, engineering, and mathematics (STEM) subjects, such as robotics. They can be programmed and controlled by teachers or pupils, and they are often straightforward and easy to use. They can also be utilized to foster teamwork, creativity, and problem-solving abilities. Robots such as [Lego Mindstorms], [Sphero], and [Makeblock] are examples of educational robots.



	 

	
		Robots used for exploration, experimentation, and the discovery of new information and technology are known as research robots. They can be used to test novel theories, algorithms, and designs. They are typically creative and sophisticated. They can also be used to research natural phenomena found in the oceans, in space, and in animals. The research robots [Mars Rover], [Spot], and [Nao] are a few examples.
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