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	This work is protected by copyright


	The work, including its parts, is protected by copyright. Any use outside the narrow limits of copyright law without the consent of the author is prohibited. This applies in particular to electronic or other reproduction, translation, distribution and making publicly available. No part of the work may be reproduced, processed or distributed without written permission of the author! All rights reserved.
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	Caution: Electricity can be life-threatening


	Thank you so much for choosing this book!


	 




Foreword 


	 


	Thank you so much for choosing this book!


	Attention: This book is the sequel to the book "Arduino Projects with Tinkercad", as well as to the beginner book "Arduino | Step by Step". This book is aimed at advanced Arduino users and therefore requires some basic knowledge. It is best to work through the two books mentioned above before starting with this book. 


	In this book we will create together and step by step a few complex and great projects with the microcontroller Arduino Uno. As in the previous book, we will use the easy-to-use and free online software Tinkercad from Autodesk to simulate and program the projects. In Tinkercad, we will create - together and step by step - the schematic for each project, create the programming using the block-based programming method, and simulate how it works. In each of the projects we will use sensors, e.g. a force sensor, a tilt sensor, a soil moisture sensor or an ambient light sensor and other components. In addition, we will integrate actuators (servo motor, piezo ...) that will perform a specific programmed action.


	I am an engineer (M.Eng.) and would like to introduce you to the topics of electronics, Arduino and block-based programming with Tinkercad, application-oriented, playful and simply explained using DIY projects. Therefore you will find in this book in the first two chapters a very short refresher about the Arduino and the program Tinkercad (about 5 pages). If you need a more detailed introduction, you should take a look at the previous books in this series. After that, five more complex projects will follow, which we will implement together and step by step (components, schematic, wiring, programming). Let's go!














	1 Scope of learning 


	 


	What you can expect in this book and what you will learn


	In this guide you will find five exciting and great projects that we will implement together and step by step. These projects are a bit more complex, as this book is intended for advanced users. For the electronic projects we use the microcontroller Arduino, as well as the software Tinkercad from Autodesk. In the first two chapters you will find a very short refresher on the Arduino and the Tinkercad program (about 5 pages). If you need a more detailed introduction, you should take a look at the previous books in this series, whose titles are mentioned in the preface. 


	In this book, you will also be asked in places to carry out individual steps or even an entire project on your own. The solution will follow on the following pages. Try to implement these prompts, then you learn best!


	This book includes the following projects: 


	 -DIY project 1: car folding headlight with automatic low beam


	- DIY project 2: Complex alarm system with various sensors


	- DIY project 3: Plant monitoring and supply


	- DIY project 4: Parking aid and garage air monitoring


	- DIY Project 5: Mini Piano


	 




2 What is an Arduino? | Refresh old knowledge


	Simply put, an Arduino is nothing more than a small and very simple mini-PC or microcontroller that is capable of receiving input signals, processing them internally and then converting them into corresponding output signals. An input signal could be e.g. sunlight falling on a sensor. The corresponding output signal could e.g. control a (blind) motor. There are different models of the Arduino. For our projects in this book we only need the Arduino UNO (https://www.arduino.cc/en/main/products). 


	[image: ]


	How does an Arduino work? The basic principle behind every PC is the binary system based on the two numbers "0" (OFF) and "1" (ON). Communication takes place in a PC with combinations of these two numbers. Exactly this principle is also used in the Arduino. The two binary numbers are represented here by the voltages 5V ("1" or "HIGH" value) and 0V ("0" or "LOW" value). Each pin on an Arduino board is assigned a number or label. There are several digital and analog pins that can receive and send signals. You can connect sensors or other components, such as a motor, to these pins. The board works with 5V direct current. The Arduino also has a processor that can be programmed to execute desired commands. 
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