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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: 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. 


3 What is Tinkercad? | Refresh old knowledge

	Tinkercad is an online platform of the company Autodesk, where you can realize projects of a technical nature. The term "Tinker" means something like tinkering or fiddling. "CAD" stands for "Computer-Aided Design". With Tinkercad you can work on electronics projects, program and also create 3D objects. Creating 3D objects is not part of this book. 

	Since Tinkercad is an online software, you can't and don't have to download the software, but you can simply work in your preferred browser. In addition, Tinkercad can be used free of charge. Based on its appearance, Tinkercad's target group can mainly be identified as children and teenagers. In my opinion, however, the program is also excellent for adults, especially if you are a beginner. Just this simplicity offers many advantages and quick success in dealing with the creation of 3D objects or electronic circuits. 

	All projects are stored in the cloud and so you can access them from anywhere with a computer, cell phone or tablet via the Internet.  

	Create an account and get started

	Before we can start creating our projects, we must first create an account on the www.tinkercad.com website. If we already have an account with Autodesk, we can use it to log in. Otherwise, we can either register with a Google account or Apple account, or - quite classically - with an email address. 

	As soon as you have logged in, you can view and copy the project online in Tinkercad using the respective link of the project (you can find the link at the beginning of the chapter "Required components"). However, it is best to do this only after you have created the projects yourself, or only if you are stuck at a certain point. Otherwise you will not have a good learning effect.

	In order to design electronic circuits in Tinkercad, we need to switch from the "3D Designs" section to the "Circuits" section in Tinkercad on the start page. 

	[image: Image]

	Here we can create a new circuit with "Create new Circuit". 

	Once we have created a new "Circuit" project, the workspace for creating electrotechnical circuits opens.

	The gray area is our work plane where we design our circuits. With the help of the mouse wheel you can use the zoom function. You can also move the components by holding down the left mouse button, holding down the right mouse button, or holding down the mouse wheel. 

	On the right side are all available electronic components, e.g. an LED, a resistor, a switch, a capacitor or a battery. There is also a search function and the possibility to display more components (switch from "Basic" to "All" in the dropdown menu).

	[image: Graphical user interface, application, Word  Description automatically generated]

	In addition, you can switch to another arrangement, the list view, with the small list icon in the upper right corner. Just try it out. In the list view you also get a short description of each component. 

	At the top right, you can display the circuit diagram or the parts list of the project. With "Code" you can switch to the programming view and with "Start Simulation" you can virtually test the function of the project.

	[image: Image]

	Fantastic! Now we have briefly refreshed our background knowledge of the Arduino and Tinkercad and can start acquiring new knowledge. We will do this in the following in a playful way using the illustrative DIY projects. As in the first part of this book series, we will again mainly work with block-based programming in Tinkercad, because it offers a simple and great approach. Occasionally, however, we will also take a look at text-based code. Let's go !


4 Project 1 | Folding headlights with automatic low beam 

	For this project, we imagine the low beam of a car. In a modern car, the low beam switches on and off depending on the ambient light. For example, the low beam switches on when it gets dark outside and switches off again when it is bright outside. Depending on the design, this is also the case when driving into or out of a tunnel. We would like to simulate this function with an Arduino in our first project. For this purpose we use an ambient light sensor. An ambient light sensor monitors the light that falls on the sensor and gives us feedback whether it is currently light or dark in the environment. By the way, such a sensor is also built into most modern smartphones so that the screen brightness can automatically adjust to the ambient light. 
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