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	Narration

	Show Slide
	Welcome to the spoken tutorial on Performing LED blinking experiment on Arduino using Arduino IDE, Scilab and Xcos

	Show Slide
	In this tutorial we will learn to:

1. Connect Arduino to computer

2. Perform LED blinking experiment using Arduino IDE

3. Load scilab-arduino toolbox in scilab

4. Perform LED blinking experiment using scilab script

5. Perform LED blinking experiment using Xcos

	Show Slide
	For this tutorial, I am using

1. Windows 8 64-bit OS

2. Scilab 5.5.2

	Show Slide
	You may download Scilab from:

www.scilab.org

To install Scilab, watch the Scilab spoken tutorial series on 

http://spoken-tutorial.org
It is required that you have the “Origin” folder which has the necessary file used throughout this tutorial

I have it saved on my desktop. Here it is

	Show the web page
	Let us begin by first downloading and installing Arduino IDE

Arduino IDE can be downloaded from 

www.arduino.cc

	Demo
	On this page, click on the Downloads tab.

On the right hand side, click on the link “Windows ZIP file for non admin

 install” 

The donate page will appear. Scroll down and click on “Just download”



	Demo
	I have already downloaded this file.

Hence I will not download it again.

Save the file on your desktop.

This is an approximately 140 MB file.

Let me show you this file. Here it is

	Demo
	Right click on this file and extract its content.

Do not alter any file or directory

 structure.

Let me switch to the slides

	Show slide
	Place the Shield on the Arduino Uno board properly and connect it with your system through the USB cable provided as shown

	Demo
	Click on the Start Menu, and open up the “Control Panel”

While in the Control Panel, navigate to “System and Security”, click on “System”

 and then choose the “Device Manager”

Look for “Other devices” in the “Device Manager” list, expand and locate “Un-

known device”

Right click on the “Unknown device” and select the “Update Driver Software”

option

	Demo
	Next, choose the “Browse my computer for Driver software” option

Navigate to newly extracted Arduino folder on the Desktop and select “drivers”

folder

Click on “Ok” and then Click on “Next”

Driver installation window will open

Click on “Install”

Close the window after the installation is complete. 

Close the device manager and control panel

The Arduino IDE is ready for

 use

Now let us load the LED blinking program inside the arduino

Before that, let us see the structure of the origin folder

	Demo
	Open the origin folder available with you

I have it on my desktop

The origin folder will have two subfolders, “tools” and “user-code”

Open the tools folder.

The tools folder contains the arduino firmware folder. 

It also consists of  linux and windows folder which contains scilab-arduino toolbox.

We shall discuss its use later.



	Demo
	Come out of the tools folder and open the user-code folder

The user-code directory consists of various experiment folder.

Open the folder “led”

It will two sub folders “arduino” and “scilab”

The scilab directory consists scilab codes. We shall see its use later



	Demo
	Open the “arduino” directory

It will have various LED experiment variant folders

Open the “led-blink” folder

You will a the led-blink.ino file.

This file contains the arduino program to perform the led blinking experiment

We shall now open this file in the Arduino IDE

Switch to the Arduino IDE

	Demo
	Click on the “File” menu and choose “open”

Browse to the directory where the led-blink.ino file is kept and click on “open”

The led-blink file is now open in the Arduino IDE

The code is written in C language

On the menu bar, click on “Sketch” menu and then click on “Verify/Compile” option

This will compile the code and also check for programming errors, if any.

See the “status bar” below the text editor

It should show “Done

 compiling” on success

Please note that this step is optional

	Demo
	Next, on the menu bar, click on the “tools” menu.

Click on the “Port” option and under its submenu, choose the COM port number corresponding to the connected Arduino

For my case it is COM???

 If the port option is

 disabled then reconnect the arduino board

	Demo
	Now click on the “sketch” menu and  select the upload button 

This will compile and burn the program in the Arduino

 Uno board

Notice that the LED on the shield will blink in green color 5 times.
We have successfully performed the LED blinking experiment using Arduino IDE
Close the Arduino IDE

Now let see how to do this using scilab
Before we start, let us learn about scilab-arduino toolbox
Let me switch to the slides

	Show Slide
	1. Scilab by default cannot communicate with arduino

2. This functionality is provided using scilab-arduino toolbox

3. It is available for both windows and linux

4. It can be found in origin/tool/windows or origin/tools/linux

5. It requires a dedicated firmware to work with arduino

6. The firmware can be found in origin/tools/arduino-firmware

	Demo
	Before we start scilab, we need to program the firmware inside the Arduino IDE

Launch the Arduino IDE as explained earlier

Open the file arduino-firmware.ino which can be found in Origin/tools/arduino-firmware directory

Load this firmware in arduino

Close the Arduino IDE

	
	

	
	Now we need to identify the COM port number assigned to arduino

	Indentify the port no. of the system
	Click on the start menu and open up the Control Panel.

Navigate to System and Security , click on System and then choose the Device Manager.
In Device Manager window look for Ports (COM and LPT), double click on it and it will show you the COM no. for Arduino Uno.

Note this number.

	Demo
	If this number is a two digit number then we need to change it to a single digit number

For this tutorial, in any case, we shall force the COM number to be COM2

Double click on the port number

Its properties window will appear. 

Click on the

 “Port settings” tab and then click on “Advanced” button

Click on the drop down menu for COM port numbers

Choose the port number COM2

Click on OK

Windows may warn you that the port number is already in use. 

But given that you do not have any

 other USB device connected you may force change it. 

Click on “OK” to close all of the

 device manager windows

Now, we are set to go ahead with port number 2

	Launch Scilab
	Next, launch Scilab by double-clicking on the shortcut icon created on the Desktop. 

	Change Current Directory
	Click on the file menu and click on the Change Current Directory option

	Browse to the toolbox folder
	Browse to the toolbox folder Origin/tools/windows and click on open

Your scilab current directory is now pointing to the toolbox

	Execute builder.sce
	Type the following command on your scilab console

exec builder.sce

and press the enter key

This will build the toolbox and create loader.sce file

	Execute loader.sce
	Type the following command on your scilab console
exec loader.sce

and press the enter key
This will load all the toolbox functionalities to Scilab Workspace.

	
	

	Type editor
	Now let us test the scilab arduino toolbox

On the scilab console, type “editor” and press the enter key

	Testing the firmware
	This will open the scilab editor.

Go to the “File” menu and click on “open”

Browse to the scilab script file test_firware.sce kept at Origin/tools.

In the scilab code, locate the command open_serial
It is a function call.

Make sure the second argument to this function is 2.

2 is the COM port number we have set for arduino

If you happen to reconnect the arduino in between, check the COM port number in the “Device Manager”

Click on the “Execute” menu and choose “File with no echo”

This will execute the code and the result will be shown on scilab console

You will get ans= ok  three times on your console.
ans=ok is an indication that the toolbox is properly loaded and the firmware inside the arduino is correct.
Now let us perform LED blinking experiment

	Lighting Led from Scilab
	In the scilab editor, go to the “File” menu and click on “open”

Navigate to Origin/tools/led/scilab folder and open led-green-blink.sce.
Execute this file.
This will make the LED on the shield blink in green color 5 times.
Now let us perform the same experiment using Xcos.

Close the scilab editor

	Setting up Xcos workspace
	On the scilab console, type xcos and press the enter key

Two windows will open.

A palette browser and an untitled window.

Close the palette browser window as we do not need it now

In the untitled window, click on the “File” menu and click on “open”

Navigate to  Origin/tools/led/scilab folder and open  led-green-blink.zcos file
The xcos file will open
Click on the “Simulation” menu and choose “start” to start the simulation.
If there are no errors, it will make the LED on the shield blink in green color 5 times.


	
	Now let us summarize. In this tutorial we learnt to
1. Perform Arduino IDE installation
2. Perform LED blinking experiment using Arduino IDE

3. Load scilab-arduino toolbox in scilab

4. Perform LED blinking experiment using scilab script

5. Perform LED blinking experiment using Xcos

	Show slide
	Watch the video available at the following link

It summarizes the Spoken Tutorial project. 

If you do not have good bandwidth, you can download and watch it

	Show slide
	The Spoken Tutorial Project Team
Conducts workshops using spoken tutorials.

Gives certificates to those who pass an online test

For more details, please write to  contact at spoken-tutorial.org

	Show slide
	Spoken Tutorial Project is a part of the Talk to a Teacher project. 

It is supported by the National Mission on Education through  ICT, MHRD, Government of India
More information on this Mission is available at: http://spoken-tutorial.org/NMEICT-Intro


	
	Thanks for joining,  This is Manas from IIT Bombay signing off.

Thank You.


