
IoT Activity 2: Preparing your Raspberry Pi for Class 
“How do I get this tiny computer up and running?” 

 
Note this Activity requires you to download the Raspbian operating system for class. This can take upwards of an hour 
depending on internet connection speeds. There is a faster way to download with torrents, but your campus may not 
allow torrenting.  
 
To download the latest version of Raspbian, go to: 

https://www.raspberrypi.org/downloads/raspbian/ 

and choose- Download ZIP for the Raspbian Stretch with Desktop: 

 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this activity, you will be installing the Raspbian operating system on your Raspberry Pi. The Raspberry Pi provided for 
this class came with a micro SD Card that is formatted blank. We need to install this operating system on it. 
 

Preparing your SD Card for Raspbian Stretch 
 

We should have all requisite software installed on our Windows PC as outlined in Internet of Things Activity 1. Before 
beginning this activity you should have downloaded Raspbian Stretch. This takes a long time depending on your internet 

Learning Objectives 
Students will be able to: 
Content: 

• Install Raspian Stretch with Desktop on their RasPi without NOOBs. 

• Use the Advanced Packaging Tool to install, upgrade and remove software. 

• Linux command line arguments 
Process: 

• Install Raspian Stretch with Desktop on their RasPi without NOOBs. 

• Update and upgrade the Raspbian Operating System 

• Set up Headless operation with VNC 
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connection and how tasked the host server is.  Now we are going to prepare your purchased microSD card for use with 
your Raspberry Pi. 
 

Step 1 Step 2 Step 3 

Using SDFormatter, you will 
reformat your microSD card. 
Place the microSD card in its 
MicroSD adapter sleeve, and 
place in your SD card reader on 
the front of your laptop PC. 
 

From the Start Menu, choose SD 
Formatter 

 

Make sure the Drive indicates the SD 
Card drive. On my screen it is Drive J 
because I have so many other drives. 
Yours might be E: or F: Whatever you 
do, make sure it is not C:! 

 
 
 
 

Step 4 Step 5 Step 6 

Under formatting options make 
sure it says quick format. 

 
 

Click the Format Button on the 
bottom of the window: 

 

Click yes acknowledging all data will be 
erased. 

 
 

Step 7   

 

Note: I was using an 8GB card here, 
you are using a 32 GB card. 

 

 
Preparing the Stretch Image for your microSD card 

 
You have already downloaded the zipped image from RaspberryPi.org before class. You cannot use winzip for this next 
part. If you do, you will get an error saying you do not have enough space on your SSD for the image.  



 

Step 1: Find the location of your 
downloaded image file 

Step 2: Right click on the file, and 
choose 7-zip, extract here. 

Step 3: When complete, you 
should have a new file of the same 
name with a type “Disc Image File” 

 

Unfortunately, I cannot take a screen 
shot of this. But if successful, it should 
look like this: 

 

 
See next page for full size picture. 
Note that the extracted image file 
is about 5 GB. 

 
 
  



Writing the image to your microSD card 
 

Once you have the extracted image file, you need to write it to your microSD card (which should still be in your card 
reader from earlier.)  
 

Step 1: Start Win32DiskImager by typing 
win32 in the bottom of the start menu 
and it will appear in the programs list: 

Step 2: Click on the blue icon, and choose where the image file you 
extracted in the previous step is located: 

 

 

 

 

Step 3:Make sure the device is your drive 
letter with the SD card. Mine is J: 

 

Step 4: Make sure Hash is set to none, and click Write: 
You will get a new window that warns you about corrupting a device. 
This is OK as long as it is your SD Card! 

 

 

Step 5: Wait- Depending on the speed of 
the SD Card, this can take up to 8 
minutes! 

 

Step 6:  Done! Click OK 

 

 

 
 
 
 
 
 



Starting your Raspberry Pi for the first time! 
 

You now have an image file on your microSD card. We will install the SD card in the Raspberry Pi. Place the micro SD card 
into your Raspberry Pi board. Look at these images to ensure you are installing it correctly: 

Correct Incorrect 

  
 
Hook up your keyboard, mouse and HDMI cable. ALWAYS plug your HDMI cable in first before booting the computer or 
the RasPi may not recognize you have a monitor connected. You are ready to power up the device. When you first plug 
the power in the screen, you will see 4 raspberries in the upper left side of your screen- one for each of the 4 processors 
on the board. The screen will pop up a window that says it is resizing the card (filling up the remaining free space on 
your card- The image is about 5 GB and it resizes to take advantage of your 32GB card.) 
 
It will reboot and eventually wind up at the desktop screen: 

 
 
 
 
 
 
 
 
 
 
 
 
 



Go to the start icon (little raspberry at top left) and select Preferences>Raspberry Pi Configuration. This will allow us to 
set up our environment. 

 
 
 
 
In this window, you will see that your raspberry pi has a Hostname called raspberrypi. This is how it will be identified on 
a network. Please change this name to your last name uncapitalized. That way if someone leaves their RasPi in lab, I can 
quickly determine who it belongs to. 

Before After 

  
 
Now we want to change the password. The default is “pi”, for now, please set your password to your first name. 

 
 



 
 
If there is a black boarder around the screen, change Underscan to Disabled: 

 
 
 
Click on the tab that says Interfaces, you can go ahead and enable all these interfaces (except 1-wire) at this point in 
time. We may not use them all, but then we don’t have to enable them later. This may slow down performance slightly, 
but might be worth the hassle at this point: 

 
 
Click on Localisation. It will look like this: 

 
 
 
 
 



Click on set locale: 

For language choose en(English) 
For Country choose US(United States) 
Leave character set to UTF-8 
 

 
Click OK, it will indicate that it is setting locale. 
 
Now click on Set Timezone 

For Area, choose America, and location choose Chicago 
as there is no St. Louis  
 

 
  

 
Set the Keyboard,  

 
 
 
For Wifi Country, set that to United States: 

 



 
 
Now you can click the OK at the bottom of the Raspberry Pi Configuration Screen: 
 
You will have to confirm that you would like to reboot the Raspberry pi now, click yes: 

 
 
When the computer is rebooted, we will set up wifi access for the Raspberry Pi. 
 
In the upper right hand side of the screen, click on the two red Xs. You should see a list of available wifi access points if 
you have a wife router set up at home. Use your wifi router password to connect. If you are on campus you can use 
STLCOP_Guest to connect to wifi. 

 
 
When you are connected, you should see an icon that looked like the wifi is on: 

 
 

Updating your Raspberry Pi Operating System 
At the upper left hand side of the screen, you will see a grey and blue icon with a >_ in the image.  

 
 
 
 
This launches a terminal shell. It allows us to interact with the computer through a command line interface. Click on the 
icon to launch a terminal shell. When you do you will see a shell window: 

 



In the shell you will see a command prompt. You should see something that looks like this 
 user@hostname:~ $ 
 
This is where we will type commands. 
 
To confirm that you are on the internet type the following command: 
ping www.google.com  
and hit enter: 

 
If you are connect to the internet, you should see something like this 

 
 
indicating that you were able to contact the google website. When you see that you are receiving bytes of data from 
www.google.com, you can simultaneously hold down the ctrl key and c to stop this command. This is the same as you 
used in python to stop a runaway program. 

 
 
 
At the command prompt, type clear and enter, and this will clear the terminal window. 

 
 



Once you are satisfied you are on the internet, we are ready to update the operating system. The first time you do this 
may up to an hour depending on when the last raspbian image was created. 
 
At the command prompt, type sudo apt-get update 

 
 
You will see the window updating as you are getting information on all packages that have been updated since the OS 
was installed (or the last time you did this.) You should do this at least every few days when using your Pi as the 
operating system does get frequent updates. 

 
 
At the command prompt, type sudo apt-get upgrade to install all new updates: 

 
 
Now, you will be prompted if you want to add these upgrades. Click Y: 

 
The screen will change as the updates are installed. Then you will get a new prompt. 
 
Your Raspberry Pi is now ready to go! 



You can explore the various programs and accessories on the operating system. 

You will see that the OS has the Chromium Web Browser in the Internet tab of 

the start menu. 

In the programming tab of the start menu, you will see that you have Thonny 

IDE available for you. There are two versions, use the full version and the simple 

mode. From now on you should do your python programming on your Raspberry 

Pi.  

 

 

 
Setting up a directory for your python programs 

You will be writing python programs on your Raspberry Pi from now on. You will need to learn a few operating system 
tricks and commands to make your life easier. Just like windows, the Raspbian OS has a File Manager which you can see 
in the system tray.  

 

 

 

You can navigate here just like in Windows, create files etc. However, sometimes it is easier and faster to work in a 

terminal window.  

Please view the following YouTube Video  

https://youtu.be/JpAT2-ix4Dk 
to learn about the following commands: 

ls lists files and folders in your current director 

pwd print working directory 

cd change directory 

mkdir make directory 

scrot and scrot -s screen shot and screen shot with select 

 
When you are done with your Raspberry pi for the day, you need to properly shut the program operating system down. 
If you do not, you will corrupt the operating system and the computer will not boot properly. Click the raspberry in the 
system tray: 

 
 
 
 
 
 
 
 
 
 

https://youtu.be/JpAT2-ix4Dk


To do a proper shutdown, you can either to this from the start menu on the Raspberry pi or you can start a terminal 
window and type: sudo poweroff 

                         

 

Backing up your OS 
It is a good idea to back up your operating system. To do this, remove the microSD card from your Raspberry Pi, and put 

it back in your laptop using the microSD card adapter. When it is in the computer, start Win32DiskImager. 

  

And in the Image File space, give a name for your Raspberry pi Image. I am calling this one fresh_install 

 

Then click the blue folder icon next to the name to save the file. This file will be very large (32GB!) as it is the entire copy 

of the card.  

 

 



Choose a place to save it where you have space, most likely an external hard drive. Type in the same name for your 

image and choose where you want that file. I have saved it to an external hard drive called F: and click open: 

 

You will see that the location name has been updated to F:/fresh_install. I am not using the hash feature as I don’t think 

I need to encrypt the backup. When you are done, click Read.  

What the Read means in this case is that it is READING from the SDCard, and Writing to the external hard disk drive. This 

backup will take about 10 minutes, but think about how much time you will save if the microSD card does get corrupted!  

You should back your card up at least once a week during the course. You don’t want to lose your work!  

If you do need to reinstall the image from the backup you made, you select the image file from the location where it is 

saved, and then you write it back to the SDcard.  

Homework Assignment 10 points: 

The homework today is to show evidence that you have set up your Raspberry Pi successfully. If you have worked 
through this activity, you will have a new directory (folder) called python_programs in your home directory.  
 

1) Change to that directory from a terminal window. Type the command pwd to “print the working directory” to 
show me you are in the directory and it is saved to your home directory under username pi.  

2) In the terminal window, and take a screenshot using the scrot or scrot –s command to save an image of the 
screen called IoT2_homework.png to show that you have created a directory called python_programs.  

3) Attach that image to homework for this activity in Moodle. 
 
Sample output for homework: 
I have opened both the File Manager and terminal window to show that I have created a directory called 
python_programs: 
 



  



Bonus Information! You do not need to do this, but it may be helpful in the future. I have also not fully tested this on 
Windows 10 operating system as my computer is still Windows 7. 
 

Setting up your Laptop and Raspberry Pi for Headless Operation 

If you do not have a monitor available, you may think that you cannot use your raspberry pi. However, you do have a 
laptop computer. In this activity, you will set up your laptop as a remote viewer for your raspberry pi computer. 
 
To set this up, we need to make some things available on both the raspberry pi as well as the laptop. Thankfully for us, 
this has gotten vastly easier with the release of Raspbian Stretch! We will be using a program called VNC server on the 
Raspberry Pi. This was already preloaded on the on our Raspberry Pi with the OS, and we already told it to run on boot 
up! We did this when we enabled VNC in the interfaces. You see that little Vnc logo on the right hand side of your 
screen. It is already running. We just need to make this work when we are not at STLCOP. 

 
 
To do this, we need to make some changes to our laptop computer.  
 
First we need to set up the computer to share its wireless connection to the ethernet port on the computer. This is kind 
of tricky, but if you follow these directions, you should be able to do this! 
 
Start by going to your start menu, click on control panel then click on Network and Sharing Center. 
When you are there, you should see something that looks like this: 

 
 
In the above image you can see my home wireless network is called mad_scientist. You will also see that there is a blue 
link called Wireless Network Connection (mad_scientist). Whatever your wireless network is, you will see it there. Click 
on the wireless network connection with your name. You will get a new dialog box: 
 



 
 
Click on the tab at the bottom of the window called "Properties". A new dialog box will open. 

 
 
 

Click on the sharing tab at the top of the dialog box, and this new view should open. Make your click on the check box to 
"Allow other network users to connect through this computer's internet connection. 

 
 

In the above dialog box you may have something that is a pull down menu and if it is there, choose Home Networking 
Connection: Local Area Connection as shown below: 



 
 

When you have done this click OK. 

Next, Click close.  

Now you need to connect a Cat-5 internet/network patch cable. Your home wireless network router came with one of 
them. You can also buy then cheap on the internet.  

 

 
You will be using this to connect from your RasPi to your laptop. 
 
Connect it from your laptop ethernet port to your RasPi ethernet port. 

 
 

Your network and sharing center should now have a new connection: 
 



 
Click on the new Local Area Network connection. It will bring up a dialog that looks like: 

 
 
 
Click on the properties tab at the bottom left, and then in the next dialog box choose Internet Protocol Version 4 
(TCP/IPv4) 

 
 
Now click the Properties tab on the middle right side of the page. 



The new dialog box will give you the range of IP addresses that can be used for anything connected to that ethernet 
port. In the case below, the IP addresses will be in the range of 192.168.137.some number between 0 and 255. 

So your Raspberry pi will have an IP number such as 192.168.137.89 or 192.168.137.51 etc. 

 
Now that you have a general range, we need to figure out each time what that number is going to be. It may change 
each time because it is allocated dynamically. 

To figure out that IP address, we need to download and install Advanced IP Scanner on your computer. 

Click here to get Advanced IP Scanner. 

After you have installed it. You will run it each time you want to go headless. 

Start Advanced IP scanner, and you should have something that looks like the following. Notice that you have two 
sets of IP addresses. You have the wireless addresses you are connected on (the 192.168.1.xxx shown below) and 
the new local network that is the ethernet (192.168.1.1 - 192.168.1.254). You will want to change the range to scan 
to include only the range of 192.168.137.1 - 192.168.137.254. You can do this just by deleting the first set of 
numbers. 

 
 

 
Click on the green scan arrow, and you will see something like this: 

http://www.advanced-ip-scanner.com/


 
 

 
What you need to look for is a result that is in the IP range you saw before, has a manufacturer name of "Raspberry Pi 
Foundation", and has the name of your raspberry pi. In my case I have called it Bucholtz.  You may notice that I have two 
results above. The one at the bottom of the screenshot is what I am interested in. The one at the top is not that 
interesting because it is my CHEM3350, and this is a legacy connection. The main point is that I need to write down the 
IP number of the bucholtz named raspberry pi computer. I need this for the headless connection. So, my number is 
192.168.137.155 (I have done this multiple times and each time it changes because it is determined dynamically). 
 

Now that you have the raspberry pi connected to your laptop, you need to install VNC Viewer to connect to your 
raspberry pi computer. You can download it here: 
https://www.realvnc.com/en/connect/download/viewer/ 
 
When you have downloaded it, follow the directions to install the viewer. 
 
 
 
Now the fun begins! Do this every time you start your raspberry pi without a monitor. 

From the start menu, start VNC viewer: 

 
 

And it will look like this: 

 

https://www.realvnc.com/en/connect/download/viewer/


In the textbox at the top, type in the ipnumber you 
found through Advanced IP scanner. For my 
computer is was 192.168.137.155 

 

When you hit enter, you will get a new dialog. If you were 
successful, you will be asked to put in your username for your 
Raspberry Pi. In my case since I was logged into my local 
computer as EBucholtz, I will need to change that to username 
pi and type in my password: 

  →  
When you are read, click OK. 

If you were successful, you should have something 
that looks like your Raspberry Pi desktop! 

 

One thing to keep in mind!!!!! 
 
When you are done with your connection, don’t just exit VNC, 
you need to shut down your raspberry pi as well. If you don’t 
you will corrupt your operating system. 
 
You can either to this from the start menu on the Raspberry 
pi. Or you can start a terminal window and type: sudo 
poweroff 

 
 


