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Alexa Pi – Student Worksheet  

Learning Outcomes 

• Learn the basics of IoT; 

• Understand the concepts of the virtual assistant;  

• Learn how to configure the Raspberry Pi to be a virtual assistant; 

Raspbian is a Debian-based computer operating system for the Raspberry Pi computer. There are several 

versions of Raspbian including: Raspbian Stretch and Raspbian Jessie. Raspbian was created by Mike 

Thompson and Peter Green as an independent project, with an initial build completed in June 2012. Since 

2015, Raspbian has been officially provided by the Raspberry Pi Foundation as its primary operating 

system for the family of Raspberry Pi single-board computers and is highly optimized for the Raspberry Pi 

line's low-performance ARM CPUs. 

The internet of things, or IoT, is a system of interrelated computing devices, mechanical and digital 

machines, objects, animals or people that are provided with unique identifiers (UIDs) and the ability to 

transfer data over a network without requiring human-to-human or human-to-computer interaction. 

IoT devices could be a person with a heart monitor implant, a farm animal with a biochip transponder, an 

automobile that has built-in sensors to alert the driver when tire pressure is low or any other natural or 

man-made object that can be assigned an IP address and is able to transfer data over a network. 

Increasingly, organisations in a variety of industries are using IoT to operate more efficiently, better 

understand customers to deliver enhanced customer service, improve decision-making and increase the 

value of the business. 

Alexa is Amazon’s cloud-based intelligent voice service and the IOT capability behind tens of millions of 

devices. Customers talk to Alexa through the Echo family of devices and over a hundred third-party 

products with Alexa built-in made by the world’s leading consumer electronics brands. With Alexa, device 

makers can build voice-forward products that offer a natural user interface and reach customers across 

the globe by joining the network of Alexa devices, skills, and services. You have the flexibility to build 

devices with Alexa built-in that customers can talk to directly, that give customers a more intuitive way to 

interact with the technology they use every day. 

Alexa built-in is a category of devices created with the Alexa Voice Service (AVS) that have a microphone 

and speaker. You can talk to these products directly with the wake word “Alexa,” and receive voice 

responses and content instantly. Alexa built-in products work with Alexa skills and Alexa-compatible smart 

home devices, bringing familiar capabilities from the Amazon Echo family of devices to a range of new 

form factors and use cases developed by leading brands. 

The Alexa Voice Service enables you to access cloud-based Alexa capabilities with the support of AVS APIs, 

hardware kits, software tools, and documentation. We simplify building voice-forward devices with Alexa 

built-in by handling complex speech recognition and natural language understanding in the cloud, 

reducing your development costs and accelerating your time to market. Best of all, regular Alexa updates 
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bring new features to your device and add support for a growing assortment of compatible smart home 

devices.  

The AVS Device SDK (Simplifying Voice Design) provides C++-based libraries that enable your device to 

process audio inputs and triggers, establish persistent connections with AVS, and handle all Alexa 

interactions. The included capability agents expose the AVS API to handle core Alexa functionality, 

including speech recognition and synthesis, and other capabilities such as streaming media, timers and 

alarms, notifications, weather reports, and thousands of custom skills. Additionally, the SDK provides the 

hooks required to add your own wake word engine and audio player. 

In this project you will be combining the Raspberry Pi and the Amazon Alexa software, and you will be 

configuring the Raspberry Pi to run as an Alexa and be able to talk to it through a microphone. As well as 

ask questions and it will be able to reply through a speaker. 

Hardware Required 

Component Number (Peli Case) Component Number (Box Case) Component 

Slot 4 + 5 Slot 1 Raspberry Pi + Case 

Slot 5 Slot 10 Raspbian SD Card 

Slot 9 Slot 2 TFT Screen 

Slot 3 Slot 11 HDMI 

Slot 3 Slot 11 Wireless Keyboard 

Slot 5 Slot 12 Wireless Mouse 

Slot 1 Slot 13 Power Supply Unit 

 Slot 11 Speakers/headphones 

 Slot 11 USB Microphone 

Project assembly/ Code setup: 

Step 1: Ensure that all the hardware required is taken out of the Peli or Box case; 

Step 2: Insert the Raspbian SD Card into the SD Card slot on the Raspberry Pi; 

Step 3: Insert the USB dongle for the keyboard and mouse (or connect an external USB keyboard and 

mouse). Then inset the speaker aux wire into the audio jack and connect the USB microphone 

into the USB port. 
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Step 4: Connect the TFT Screen to the Raspberry Pi GPIO pins ensuring that the HDMI ports align on 

the side. Connect the HDMI to HDMI U shaped connector between the Raspberry Pi and the 

TFT Screen. (If using an external monitor connect the HDMI cable directly to the external 

monitor and you do not need to use the TFT Screen); 

Step 5: You are now ready to power on the Raspberry Pi. Plug in the power supply unit into your wall 

power outlet and connect the mini USB cable to the power socket on the Raspberry Pi. You 

should get a red light appear and a green/amber light flashing as the Raspberry Pi starts to boot 

up; 

Step 6: Once the Raspbian OS has booted up you will be sign in automatically; 

Step 7: Make sure your Raspberry Pi is either connected to your WiFi or connected to the internet using 

an Ethernet cable and connecting it using the Ethernet port on the Raspberry Pi; 

 In this tutorial, we'll walk you through creating an Amazon developer account, registering your 

prototype or commercial device, and setting up your security profile. When finished, you'll have 

the credentials required to access the Alexa Voice Service (AVS). 

Step 8: Unless you already have one, go ahead and create a free developer account at 

https://developer.amazon.com/login.html  

Step 9: After you've created an Amazon developer account, you'll need to create a product and security 

profile. This will enable your software client to connect to AVS. Log in to 

developer.amazon.com. You should be in the Dashboard by default - click the alexa voice 

service button in the global navigation to start building products with Alexa built-in. 

 

Step 10: Click the get started button, then click the create product button. 

Step 11: You now need to fill in your product information; 

1. Product Name: Use Raspberry Pi Project. 

2. Product ID: Use sample_product_avs. No spaces are allowed for the Product ID field. 

3. Select Device with Alexa built-in for Please Select Your Product Type. Select No for Will 

your device use a companion app? 

4. Choose Computing for Product Category and write Raspberry pi project in the (please 

specify) and Brief product description field. 

5. Select Hands-free for How will users interact with your product? 

6. Skip the Upload an image step. This is not required for prototyping. 
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7. Select No for Do you intend to distribute this product commercially? 

8. Select No for Will your device be used for Alexa for Business? 

9. Select No for Is this a children’s product or is it otherwise directed to children younger 

than 13 years old? 

10. Click NEXT to continue. 

Step 12: You now need to set up your Security Profile; 

1. Click CREATE NEW PROFILE. 

2. Enter your own custom Security Profile Name and Security Profile Description for the 

following fields - or use the below example names: 

• Security Profile Name: CyberPiProjects 

• Security Profile Description: RaspberryPi 

• Click NEXT. 

Security Profile ID will be generated for you. 

3. Select Other devices and platforms from the Web - Android/Kindle - iOS - Other 

devices and platforms options in the Platform Information section. 

 

• Write a name for your Client ID here - you can just use Project. 

• Click Generate ID. You should get a Client ID and an option to download it. 
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• click Download to get your credentials onto your Raspberry Pi. Save the config.json 

file to your /home/pi directory. If you are creating this profile from a different PC, 

that's OK - you can leave the file to be downloaded later. 

• Check the box beside I agree to the AVS agreement and the AVS Program 

Requirements. 

• Click FINISH. 

Click OK on the prompt to continue. Your device should now be listed on your AVS dashboard. 

Step 13: If you didn't already save it to your Pi when creating your product profile, it's time to get your 

config.json file onto your client device. Start by opening a browser and logging into your AVS 

dashboard. Click on your Product Name, it should be Raspberry Pi or whatever you named it 

when creating the product profile. 

This will take you to a product menu - on the left side you should see Product Details. Select 

Security Profile below that and choose Other devices and platforms from the Web - 

Android/Kindle - iOS - Other devices and platforms menu. 

When you click the Download button on your Security Profile in your web browser, you'll see a 

config.json file appear in your home/pi/downloads folder. In the file manager, copy this file 

from the /downloads folder and place it in your home/pi folder. Now that your Raspberry Pi 

has your own unique credentials loaded on it, let's build the AVS Device SDK to voice-enable 

your project. 
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Step 14: You will now need to make a config text file. So, open up text editor by typing nano config.txt 

and type; 

DEVICE_SERIAL_NUMBER=”123456” 

CLIENT_ID=”Now the client ID that you generated” 

PRODUCT_ID=”Your project ID”  

 

Now save this to /home/pi/ and close the text file. 

Step 15: Now run the command; 

cd /home/pi/ 

sudo bash setup.sh config.txt 
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Type AGREE when it prompts you to accept the licensing terms from our third-party libraries. 

 

Step 16: This will kick off the installation process which could take over 20 minutes. Note that about 15 

minutes into the install, it's going to pause and ask you to accept the terms and conditions 

(you'll need to hit enter and then type yes to accept). 

Step 17: Once you've finished compiling, you should see a success screen similar to the one shown here. 

If your device freezes up - don't worry, just restart by unplugging your Pi's power cord. When 

you get back to your desktop, re-run the above setup.sh command to finish your install. 
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Now you just need to launch the sample app and get a refresh token from AVS so your device 

can authenticate with the cloud via Login With Amazon (LWA). 

Step 18: Your Raspberry Pi now has the AVS Device SDK installed and your credentials loaded, but your 

device still needs a refresh token to enable your client to maintain a connection to the Alexa 

Voice Service in the cloud. Each individual device will require a unique refresh token to 

authenticate with AVS through Login With Amazon (LWA). 

Step 19: Using the startsample.sh script to launch the Sample App and request a refresh token for your 

prototype device; 

Step 20: In a terminal window, navigate to the /home/pi directory and run the startsample.sh script; 

cd /home/pi/ 

sudo bash startsample.sh 

 

http://www.cyberpiprojects.com/
mailto:info@cyberpiprojects.com


 

Page 9 of 11 
www.cyberpiprojects.com  | info@cyberpiprojects.com 

Step 21: Once the App starts, startup debug messages will start scrolling through the window rapidly, 

and you'll see a notfication that your device is checking for Authorization. Look for the box with 

the URL and the code you need to authenticate your device; 

 

Step 22: If your terminal window repeatedly shows the Checking for authorization message, scroll up 

until you find the required code. You must keep the sample app running while you input the 

code. 

Step 23: Using any internet-connected device (for example, your phone), go to amazon.com/us/code to 

log in with your Amazon developer credentials and input the code provided by your sample 

app. It might take up to 30 seconds for CBLAuthDelegate to successfully get a refresh token 

from Login With Amazon (LWA). You'll get a success message, and your sample app should be 

ready to go! 

Step 24: Now it is time to talk to the alexa. Well done on creating you first project with alexa built-in. If 

your sample app is still running, you should see ASCII art indicating that Alexa's status is IDLE, 

meaning the client is waiting for you to initiate a conversation. 

Step 25: To test your prototype, put your headphone or speaker in, and say Alexa into the microphone 

to trigger the Wake Word Engine. Because you're using an inexpensive USB microphone, you 

might need to speak closer to your microphone to ensure your voice is heard. 

Step 26: When you say Alexa, you should see a bunch of messages scroll in your terminal window. One 

of those will show the status changing to Listening, indicating the wake word has been 

recognized. Then say Tell me a joke. If Alexa responds with Thinking..., then Speaking, you have 

a working prototype… and probably, a very bad joke. Now ask Alexa questions, like what’s the 

time, what’s the temperature in your town, who is Isaac Newton, and whatever else you want 

to ask. 
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Step 27: If you don't hear anything over your earbuds, check that your audio output is set to Analog by 

right-clicking on the speaker icon in the top-right corner of your Pi's screen. Your audio output 

might be set to HDMI by default. Also ensure your speaker/earbuds are turned on and plugged 

into your Raspberry Pi's 3.5mm audio jack. 

Step 28: If Alexa isn't responding or your Sample App appears stuck (or displaying error messages when 

you try to speak), just type s and hit return to stop that interaction. You can also type q and hit 

return to exit from the Sample App, or just close the terminal window to force quit the Sample 

App. 

Step 29: At any time, to relaunch the sample app you can just type the following into a terminal window: 

cd /home/pi/ 

sudo bash startsample.sh 

Step 30: There are also many other different ways you can take this project and there is so much more 

you can do with the built-in Alexa. But this is the end of this project and you can now shutdown 

and pack away your hardware. 

Conclusion 

This project is designed to introduce you to a virtual assistant and the applications they have as an IoT 

capability. You will have run multiple commands that will configure the Raspberry Pi to become a virtual 

assistant and run Alexa. In addition, you will have been able to communicate back and forth asking 

questions and getting replies from the Raspberry Pi. Virtual assistants are extremely powerful tools, and 

this tutorial is just scratching the surface of what you can achieve with it, there are so many different 

projects you can build around this. Keep in mind that the Raspberry is limited in processing power and will 

not be able to handle large volumes of traffic accurately.  

http://www.cyberpiprojects.com/
mailto:info@cyberpiprojects.com


 

Page 11 of 11 
www.cyberpiprojects.com  | info@cyberpiprojects.com 

Disclaimer 

Any actions and or activities related to the material contained within this Website is solely your 

responsibility. The misuse of the information in this website can result in criminal charges brought against 

the persons in question. Cyber Security Associates Limited will not be held responsible for any criminal 

charges brought against any individuals misusing the information in these projects to break the law.    
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