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Teaching Guide - CyberPiProjects 
Motion Detecter  

Teacher Overview 

The Raspberry Pi camera is a compact camera that can directly interface with the 
Raspberry Pi chipset. It is important that the students understand that the camera 
connector (CSI) can be difficult to handle but is very delicate as it holds the camera 
ribbon in place and makes sure there is a firm connection. The size of both the 
Raspberry Pi and the camera make this project very versatile and can be fit into many 
different types of environments. If the Raspberry Pi has a waterproof case, then this 
could also double up as a wildlife camera as well as providing security for sensitive 
areas. The software of this project works on the principle of pixel walking. Pixels are 
the units that a screen is measured in and there can be both very small numbers of 
pixels and very high numbers of pixels present. 4K resolution is currently the best 
resolution but there are companies like Samsung and LG that are also researching 8K 
and higher to make the picture even more detailed and defined.  

This project analyses an image and then compares 2 images together to detect a 
difference in the number of pixels to then start recording. This process is called pixel 
walking and is very efficient as long as the camera being used is of a good enough 
quality to produce quality photos.  

The main aim of this project is to make sure the software installs correctly and is 
working with the Raspberry Pi. The software can be modified by going into the python 
script and changing the sensitivity of the change detection, as very small changes will 
currently set off the camera. It is important that the students understand they can 
change the settings and that this will have a direct effect on the operation of the camera. 

Suggested Year Group  

The suggested age group is 12+ as this project is a good introduction to demonstrate 
how easy the Raspberry Pi is to configure. 

Learning Outcomes 

• Introduce the students to the Raspberry Pi Camera; 

• Teach the students about pixel walking and how efficient this process can make 

motion detection; 

• Encourage the students to explore the additional hardware that can be used 

with the Raspberry Pi. 

Equipment Specification 

Component Number 
(Peli Case) 

Component Number 
(Box Case) 

Component 

(Base) 4 + 5 Slot 1 Raspberry Pi + Case 
(Base) 5 Slot 11 Raspbian SD Card 
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Component Number 
(Peli Case) 

Component Number 
(Box Case) 

Component 

(Base)  Slot 11 Pi Camera 
(Level 1) 3 Slot 11 HDMI 
(Level 1) 3 Slot 11 Wireless Keyboard 
(Level 1) 5 Slot 12 Wireless Mouse 
(Level 1) 1 Slot 13 Power Supply 

 

Disclaimer 

Any actions and or activities related to the material contained within this project and 
website are solely your responsibility. The misuse of this project 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 on the website and in these projects to break the law. 

Lesson Plan Motion Detector 

Preparation 

It is suggested that students work either independently or in pairs on this project. 

They will need access to a monitor, the full CyberPiProjects Drop Crate and a 

workspace to complete this project. Suggested project time is one hour. 

Learning Objectives 

1. Install the camera onto the Raspberry Pi; 

2. Set up the config to allow access to the camera; 

3. Install the motion sensing software. 

Key Vocabulary  

Raspberry Pi, Raspbian, Pi Camera, Motion Detector, Pixel Walking, Security, 

Configuration, Command Line Interface, Code, Application 

Structure 

Explain to the students that in this lesson they will develop the skills required to 

configure the super easy motion detector and understand its underlying principles. 

Starter (suggested time 5 minutes) 

As a starter, introduce security to the students and how we are surrounded by 

different types of security cameras. To protect personal privacy usually these 

cameras are not constantly recording.  

(Possible key questions to ask and address) 

• How do motion detectors work? 
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• Why do we use motion detectors? 
• What is privacy? 

Highlight to the students that the skills learnt today can be applied for projects at 

school and at home. The original application of this project was as a wildlife recorder 

but can also be applied to a range of other different projects.  

Project Overview (suggested time 10 minutes) 

Introduce this project with an explanation of how this application works, and how we 

are applying it for our projects. Introduce the concept of pixel walking, where the 

application compares 2 images for a considerable difference in the digital pixel data.  

 

 
(SmartBear, (2018) 
 https://support.smartbear.com/testcomplete/docs/testing-
with/checkpoints/regions/how-image-comparison-works.html) 
 

There are more ways to develop this project, for example this project could be 

connected to an email alert to notify the owner if anything changes and send a 

selection of the images recorded at the point where the difference in pixels is 

detected.  

Explain to student that within this project they will learn how to understand how 

different technologies can be used to create a motion detector.  

Set up and Code Project (suggested time 40 minutes) 

Using the online support notes and the video as guidance and allow the students 

to work independently to set up the super easy motion detector. Teacher to 

support learning and offer discussion points with student. 

Physical Setup Support 

1. All the hardware the students needs to be out of the Peli or Box case and laid 

out on the work station ready to be used. You can use the component list of 

the project and cross reference it with the kit list to figure out what and where 

everything is. It is all labelled and numbered, and there is one for each case; 

2. Make sure the students have inserted the Raspbian SD card into the 

Raspberry Pi, and the SD cards have been put in the correct way up and 

have been inserted all the way in; 

http://www.cyberpiprojects.com/
mailto:info@cyberpiprojects.com
https://support.smartbear.com/testcomplete/docs/testing-with/checkpoints/regions/how-image-comparison-works.html
https://support.smartbear.com/testcomplete/docs/testing-with/checkpoints/regions/how-image-comparison-works.html


 

Page 4 of 6 
www.cyberpiprojects.com  | info@cyberpiprojects.com 

 

3. Check that the students have all inserted the USB dongle into the Raspberry 

Pi properly for the mouse and keyboard or have correctly inserted an external 

USB keyboard and mouse. If there are problems with the wireless keyboard 

and mouse check the batteries, they might need changing or have been put 

in the wrong way; 

4. When the students are connecting the TFT screen to the Raspberry Pi GPIO 

pins they need to do it carefully so none of the pins get bent, making sure the 

HDMI ports are aligned on the side. If there are problems with this, check the 

pins are all straight and the students are inserting them in the correct way. If 

the pins are bent straighten them back up, you can use something small to 

carefully straighten the pins. Make sure the HMDI is fully inserted into the 

TFT screen and the Raspberry Pi. The HDMI port is located at the bottom of 

the Raspberry Pi. If the students are using a monitor then connect it to that 

instead, you will then not need the TFT screen; 

5. The next step for the students is that they need to insert the camera into the 

CSI camera port. This is to the right of the HDMI port on the Raspberry Pi 

and the connector will be either black or white. When doing this, it will be 

easier to remove the casing of the Raspberry Pi and to just leave the base 

on. This will make it easier to get the camera into the connector; 

6. To insert the PiCamera ribbon all you need to do is gently raise the bar 

upwards a few millimetres and the ribbon should slide into the connector 

easily. Be careful when doing this as it is very delicate; 

7. The students need to make sure that the blue side of the ribbon is facing the 

ethernet port. Then slide the ribbon in and once it is in place, gently push the 

connector back down and you should hear a click. It should then be secure 

and not be able to be pulled out. Make sure the students don’t pull on the 

ribbon as it is also very delicate; 

8. When the students finish inserting the ribbon, they need to take the cover off 

the end of the camera otherwise you won’t be able to capture any images, 

and again make sure to be careful; 

9. Powering on the Raspberry Pi needs to be the last task. Make sure the 

students have plugged the power supply into the walls power outlet and have 

turned on the switch. Then they need to connect the mini USB cable to the 

power socket on the Raspberry Pi, which is located on the bottom left of the 

Raspberry Pi. When this is all done a red light should appear and a green / 

amber light flashing as the Raspberry Pi starts booting up. If this doesn’t 

appear take out the power supply and make sure all the wires and everything 

else is in the correct place and is fully inserted. Then retry it by inserting the 

power supply into the Raspberry Pi again; 

10. Make sure the students let the Raspberry Pi boot up fully and they don’t touch 

anything. You don’t need to worry about logging in it will automatically do that 

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


 

Page 5 of 6 
www.cyberpiprojects.com  | info@cyberpiprojects.com 

 

for you with the username: pi and password: raspberry. They are the default 

login details and need to be kept the same and not be changed. 

Code Support 

1. It is important that the students understand the inner workings of all 

computers, encourage them to use the Command Line Interface; 

2. Raspi config allows the user to access some of the deepest levels of the 

Raspberry Pi, this should be done with caution as changing arbitrary options 

can lead to big security issues; 

3. The Raspberry Pi camera has to be allowed to interface with the Raspberry 

Pi chipset, this is done using the up and down arrows, tab and enter buttons; 

4. Raspistill takes a single image, making sure the camera is working; 

5. Python imaging tk makes sure the script continues over prolonged periods of 

time, even if the Raspberry Pi goes into standby mode; 

6. We need to make a directory for the picam and the images saved using mkdir; 

7. Chmod allows the specific file to be executed; 

8. Make sure the camera is set somewhere still, use some bluetac or tape to 

secure the camera and leave it for a while in an area that nothing changes 

then let the students walk in front of the camera and see the images start to 

record. 

Plenary (suggested time 5 minutes) 

Conclude with a few questions for the students to understand the applications of 

this project.  

(Possible questions include) 

• Why do we use security cameras? 

• Are there any developments you could add to this project? 

• How can you physically and digitally protect the Raspberry Pi to make sure 

it is secure? 

Conclude the project using the material highlighted within the conclusion section 

online to summaries its importance. 

Additional Notes  

There are a range of settings within the code that can be amended to make the 

motion detecting more stable, these settings can change the sensitivity of the 

detected motion etc and should be explored. 

It is possible to add to this project by adding other sensors and possibly adding email 

notifications when it is triggered. Instruct confident students to do research on how 
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to add email notifications to this project and try to integrate other sensors if they 

could aid the project.  

Conclusion 

Initially the code settings are very sensitive and if this project was to be used further 

it would need to be modified to allow for less sensitivity. This is a very low resource 

and cost motion detector as other detectors rely on Infra-Red emissions to be 

detected and require more power and physical resources. There are numerous 

amounts of security cameras around us every day and they each use different 

methods to either constantly record or be triggered by a specific change. It could be 

possible to adapt this project so it was triggered by an IR sensor, making sure there 

was no recording in times it is not triggered. Allow the students to discuss the issues 

of creating a motion detector and challenge them to look for places around the 

school that need to be monitored and where the cameras would be best deployed.  
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