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Abstract 

Nowadays, the world tending to make devices size smaller and smaller. Raspberry is 

one of these devices which made a huge revolution in technology.  

In this report will be divided into four sections, an introduction about the raspberry PI, 

a procure about how we programmed Raspberry PI and connected it with different 

components, and a conclusion about the experiments.  
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1. Introduction 

1.1 Raspberry PI (board, language, pins) 

Raspberry PI is a board provides functionalities let it work as a computer. It contains 

memory and CPU as usual computers, it can be connected with a screen and a mouse 

to have a full computer. Also, many components connected with it like camera. 

 This board allows people to build many projects starting from simple projects to 

complicated ones. 

 

Figure 1.1.1 Raspberry board 

 Raspberry is programmable device, it works on Linux operating system and it is 

programmed using python programming language.  

Raspberry PI board has general input/output pins on it is edge and these pins are 

giving this board a powerful feature. Beside these pins there is pins used to connect 

Raspberry with other components and devices such as the USB port which used to 

connect it with a computer. 

 

]2[Figure 1.1.2 Raspberry PI pins 

 

1.2 Raspberry PI camera 

Raspberry PI connected with a camera allows the user to take pictures, record videos 

and apply effects on these pictures. This module can work with all Raspberry models, 
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and it has a library to access it called PIcamera. This camera is widely used in home 

secure application.  

 

 

1.3 PIR sensor 

Motion detection sensor or PIR sensor is used to detect the motion of humans or any 

moving object. It contains lens to detect the inferred (IR) radiation in a specific 

distance. So any change in the IR level means that there is a motion. We can connect 

it with other components like LEDs, for example if the motion is detected then we can 

light a LED. This sensor is a complicated sensor if we compare it to other sensors.  

 

Figure 1.3.1 PIR sensor[5] 

 

1.4 Gas sensor 

gas sensor is used to detect the gas emotions. It has four pins to connect it with a 

microcontroller like Arduino. It can be used in fire systems to give an alarm when 

there is fire. 

 

Figure 1.4.1 Gas sensor 
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Procedure and Discussion   2. 

2.1 PIR Motion Detector 

We started working with Raspberry PI by connecting it with PIR sensor. In this part 

we will use this sensor to detect the motion, based on this motion we will light a LED 

connected with the Raspberry PI too.  

We connected the PIR with pin #23 in the Raspberry PI and printed on the screen if 

there is motion or not, just to know if the sensor working or not.  

The following screen shot shows the output printed: 

 

Figure 2.1.1 output on a screen 

After that, we connected the LED with them. The code we uploaded on the Raspberry 

PI was given in the experiment, here is the code:  
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The code shows that the PIR sensor is connected with pin #23 and the LED is 

connected with the pin #11. It reads from pin #23 if there is motion or not and based 

on this it decides to light the LED or not.  

2.2 PIR with led and LDR: 

In this part we added LDR to the previous part connection as in the next picture:  

 

 

Figure 2.2.1 The connection 

Here, we take the advantage of that the capacitor is charging and discharging and the 

resistance to let them work like ADC. Since the Raspberry PI cannot read analog 

values like this we can make it read. 

Also this part code was given in the experiment. The following screen shot is for the 

code:  
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The RCtime function is used to calculate the time for charging. We check it's value in 

which range, beside checking if there is motion or not. Based on the readings we 

decide to turn the LED on or not.  

 

2.3 Gas Sensor 

In this part we will connect the Raspberry PI with different sensor which is the Gas 

sensor. We connected it with pin #22. The connection was as in the following picture: 

 

Figure 2.3.1 The connection 

The code was given but we inserted the pin number we connected the gas sensor with. 

The next screen shot is for the code: 
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After that, we connected the Gas sensor with a buzzer. The buzzer is connected on pin 

#35, if the gas is detected the buzzer will give a sound. The following is the code for 

doing this: 

 

2.4 Running the two programs together 

In the last part of the first experiment, we connected the PIR with Gas sensor. The 

connection was as in the next picture: 

6



 

Figure 2.4.1 The connection 

We ran the two codes by writing commands given in the experiment.  

 

2.5 Smart camera 

First, we connected the camera with Raspberry PI and connected it to the computer. 

Then we connected the PIR sensor with the Raspberry PI as in the picture: 

 

Figure 2.5 connection 

After that, we wrote the following code: 
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This code will let the camera take pictures when the motion is detected.  

 

2.6 TimeLapse Camera- Making timelapse 

Here, we will use the timelapse technique, this technique is used in photography to 

show an object in fast mode by taking many frames for a while of time but showing 

them in a short time. In this part we used the camera connected with the Raspberry PI 

to make this mode.  

We started by uploading the code given in the experiment to Raspberry PI. The code 

will count the number of frames the camera takes until they reach 30 frame, it takes a 

frame each 30 seconds. The code is:  

 

Before making the timelapse of the captured frames, we created a text file to save the 

frames in it. We made a video using the open source program MEncoder using the 

captured frames. Now, we start to do the timelapse from the video using the following 

command: 

 

Finally, we ran the video using this command: 
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2.7 Color Detection 

In this part we will detect the blue color using the OpenCV library. The blue color has 

a range from (50, 50, 110) to(130, 255, 255). 

We started by writing the code given. In the code, the frame will be checked if it 

contains a color its range within the blue range. 

 

 

When running the code, we got three pictures as follow: 
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2.6.1 output 

One of this picture is the original picture, the second is the masked from the code and 

the last one is the result which the blue color is detected. 

 

2.8 Face detection 

In this part we ran the face detection program which is already defined in Raspberry 

and OpenCV. We used the given commands in the experiment to run it: 

 

 

A window opened when we ran these commands, if a face come in front of the 

camera it can detected it. The next picture is for the assistance when the camera detect 

his face: 
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Figure 2.8.1 face detection 

2.9 Arduino with UltraSonic 

We worked with Arduino in the previous experiments. Now we will work with both 

 Raspberry PI and Arduino. An ultrasonic sensor was connected with Arduino 

as follow: 

 

Figure 2.9.1 connection 

Then we wrote the code given in the experiment and run it. We open the serial and we 

got this output: 
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3. Conclusion 
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Being familiar with devices such as Raspberry PI is something very important 

because these devices make building projects something very easy and can be done in 

any place. Because of their low prices and they are open source devices.  

The experiments were satisfying since they allow us to program the Raspberry PI and 

connected with different components. 
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