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1.25 million people die in car 
crashes each year 

There are 30k people die each year 
due to cancer as a result of car air 
pollution 

Capmas has reported that In 
2016 there are 14700 accidents 
occurred in Egypt

There are 1.5 million accidents occur 
each year, autonomous vehicle could 
save half million lives each year 

Introduction (1/2)



Problem Statement

Self Driving cars are still not 
totally legal in lots of 
countries as they are still not 
safe enough to be relied on in 
public.



Related work

❖ Sensors used (GPS, GSM, US, 
Compass).

❖ Modified the concept of google car.
❖ Aims of this system

1)  Make driver more relaxed in 
traffic jam.
2)  Create automated vehicle whose
destination is dynamic.

Memon, Qudsia & Ahmed, Muzamil & Ali, Shahzeb & Rafique, Azam & Shah, Wajiha. (2016). Self-driving and 
driver relaxing vehicle. 10.1109/ICRAI.2016.7791248. 

Target vehicle Following vehicle



System Overview



Methodology(1 / 3)
Machine learning method (SVM)
Accuracy 95.36% - 98.61%

Classification algorithm NaiveBayes SVM KNN Decision Tree

Accuracy 95.8% 98.6% 96.5% 97.9%

Classification algorithm NaiveBayes SVM KNN Decision Tree

Accuracy 55.0% 72.1% 66.7% 68.1%

Table1: Anomalies detection accuracy with different algorithms on our dataset

Table2: Anomalies detection accuracy with different algorithms on a real dataset



Methodology(2 / 3)

Advantages:

• It gets high accuracy. 

• It is faster in video frames recognition.

• It detects the right lane so that the car takes the 
right decision and send the signals to the Arduino.
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Edge
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Hough

Transform



Methodology(3 / 3)

Disparity Pre-processing phase: 

✔Fix the cameras in a certain way.

✔Collect dataset of chessboard for the calibration.

✔Apply calibration.

✔Apply tuning.



Methodology(3 / 3)

Disparity Processing phase: 

✔Show Disparity Map.

✔Extract the histogram from the disparity map.

✔Applying threshold.

✔Take decision according to the
✔ density frequency repetition.



Design Patterns

Decorative

MVC

Singleton

Model 
Viewer 

Controller

Provides the 
driver and the 
admin profile

To make one 
instance for 
each object



Achievements

Conference Title : [MobiSPC-Conf] 2020 Final CFPs: The 17th

International Conference on Mobile Systems and Pervasive Computing Publication, 
Leuven, Belgium. 

Year: 2020

Title: Self-driving car using disparity map

Authors: Mahmoud Fathy, Nada Ashraf, Omar Ismail, Sara Fouad
Lobna Shaheen, Alaa Hamdy

Status:  Accepted and waiting for publishing





Car Environment



Car Environment



Car Hardware



Techniques and tools used



Plan for final project

● Add wifi dongle to transfer data from the car to mobile 
application.

● Run the project subsystems in parallel.

Future Work

● Apply the prototype on a real life-time car.
● Add GPS to save the location of the anomalies.
● Recognizing road signs and traffic lights



Demo





Any Questions ?
THANK YOU



Motivation
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