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Super Easy Motion Detector – Student 
Worksheet 

Learning Outcomes 

• Enable the PiCamera on the Raspberry Pi 

• Install the motion sensing tool 

• Understand how to use the Command Line Interface. 

Background 

 

Raspberry Pi 3 Model B + 

(https://medium.com/coinmonks/raspberry-pi-3-model-b-shell-scripting-door-monitor-b44944f82d87) 

The PiCamera is a small, special camera designed to interface directly with the Raspberry Pi. It is very 

small, lightweight and low powered, allowing it to be connected to the Raspberry Pi board via the CSI 

Camera Port. The CSI Camera Port is very delicate and raising the Port needs to be done carefully to avoid 

breaking the connection and rendering the PiCamera unusable with that board.  

The way the motion sensor is implemented is very simple, it uses a process called ‘Pixel Walking’. This is 

the process of scanning an image for any changes in the pixel information compared to the image that 

was scanned previously. In this project the code takes continuous low-resolution images and then scans 

these images to detect any changes and then takes high resolution images which are then saved to the 

SD card for later investigation.  
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A pixel is a physical point in an image that is given a digital address that can be programmed and coloured 

in different ways. Usually the pixel corresponds with Red / Blue / Green (RGB) Light Emitting Diode (LED) 

like in your screens. Most modern monitors and screens are considered high density (HD) which means 

there are 1080 pixels on the vertical side of the screen and 4K has 4096 pixels on the vertical side of the 

screen (which provides greater resolution). By comparing these pixels, we know there has been a change 

and only the high-resolution images are saved to prevent the entire SD memory from being used quickly.  

There are different motion detecting projects that can be configured with the Raspberry Pi. Some 

including different sensors that detect changes in light e.g Infra-Red (IR) sensors, and then the camera is 

triggered, but this is a very simple project that could be expanded easily. You could configure this project 

to interact with email and send you notifications with the captured images. Would it be possible to 

configure this project to record video instead? 

The setup and execution of this project is very simple and shows how easily these kinds of products can 

be created and improved upon. One of the big issues with using cameras is that the aperture they can see 

through is limited, which prevents you from being able to sense any depth to the images. Are there any 

blind spots? How could they be reduced? Could you attach a motor to rotate the PiCamera to protect a 

wider area? Would this raise any other issues with the Pixel Walking? 

Hardware Required 

Component Number (Box Case) Component 

Slot 1 Raspberry Pi + Case 

Slot 9 Raspbian SD Card 

Slot 11 Pi Camera 

Slot 11 HDMI 

Slot 11 Wireless Keyboard 

Slot 12 Wireless Mouse 

Slot 13 Power Supply 

Super Easy Motion Camera Physical 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 slot on the Raspberry Pi 

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

and mouse) 
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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 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: The CSI Camera Port is located next to the HDMI port and depending on the Raspberry Pi 

you have the connector you need to lift up will be either black or white 

Step 6: Gently raise the connector bar upwards, it should only raise a few millimetres but will be 

enough for you to then connect the PiCamera ribbon 

Step 7: Make sure the blue side of the PiCamera ribbon is facing towards the Ethernet port and 

slide the ribbon into the CSI Camera Port and push the connector back into place, this 

might need a bit more force and should then prevent the PiCamera ribbon from moving 

at all 

Step 8: If there is a cover to your PiCamera, make sure this is removed so the lens is visible 

Step 9: 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 10: Once the Raspbian OS has booted up it will auto log in using the username: pi and 

password: raspberry 

Super Easy Motion Camera Code Setup 

Step 11: 
Open a terminal window by clicking on the  icon on the top menu bar  

There will be a lot of different files and directories that appear for you, we need to move 

into the right folder to find the help file we are going to use for this project. Type cd 

Documents/CyberPiProjects/STEM/Project_010_Motion_Detector to move 

from the current point in the directory into the Motion Detector directory. Then type cat 

Motion_Detector_Help to bring up the help file for the project 

Step 12: Once the update has finished, type sudo raspi-config to enter into the Raspberry Pi 

configuration settings. This will open a new screen which has a blue background and can 

only be navigated using the up and down arrow buttons and the Tab button 
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Step 13: Using the down arrow button navigate to Option 5 - Interfacing Options and hit enter to 

go into this setting option 

Step 14:  Once in Option 5 a list of different interfaces will appear, using the down arrow button to 

navigate to P1 Camera and hit enter 
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Step 15: You will be taken to a new page with the option to enable the PiCamera, use the left and 

right arrow to navigate to Yes and hit enter 

 

Step 16: Use the Tab button to navigate to Finish and hit enter, usually this will take you directly 

back to the terminal window, sometimes it will ask you if you want to restart the Raspberry 

Pi, if it asks for this restart the Raspberry Pi and open a new Terminal window 

 

Step 17: We are going to make sure the PiCamera works now, in the terminal type raspistill -o 

test.jpg, the camera will then initiate, and you should get a new window appear with a live 

feed from the camera, after a few seconds this will close and the picture will have been 

taken 

Step 18: In the terminal type ls and you should then see a file called test.jpg, this confirms that an 

image was recorded and the PiCamera is working 

 

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


 

Page 6 of 7 
www.cyberpiprojects.com  | info@cyberpiprojects.com 

Step 19: In the terminal type cd bash_scripts  

We can type ls in the terminal, this shows all the files within the current folder and we can 

see picam.py then we know things are configured, which is ready to be used.  

Step 20: Type python picam.py and the screen should start to scroll down with new .jpg files that 

are stamped with the date and time they are recorded. Once the camera has been left 

for a few minutes without moving, these images will stop being recorded and only when 

a change happens will they begin being recorded again. 

 

Step 21: To stop the program press Ctrl+C in the terminal window to exit the program 

Step 22: Using either the File Explorer icon at the top of the menu bar open the picam folder or in 

the terminal do cd /home/pi/picam, followed by ls to see the images that have been saved 

to the SD card.  

Step 23: This is the end of this project and you can now shutdown and pack away your hardware. 

Conclusion 

There are numerous amounts of security cameras that you may feature on every day when you are out in 

public. There are secure areas that need to be monitored and this project is a very simple way of setting 

up a motion detecting camera. It isn’t always legal or ethical to continuously record an area and it might 

be that you only need to record at specific times of the day. What other applications of this project can 

you think of? Could this project be integrated with other tools such as email to send you notifications?  

It is important to understand that there are many ways to adapt and modify these projects and 

developmental opportunities to make them bigger and better. No project is perfect or complete, but by 

developing your own coding skills and your ability to research this will enable you to find new, better 

projects that you can easily work on yourself.  
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Disclaimer 

Any actions and or activities related to the material contained within this worksheet/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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