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Abstract 

 

Monitoring abnormal events in a crowded scenes is essential these days, 

especially with the increase in surveillance cameras in most, if not all, places. 

This has made the field of computer vision an active field of research in recent 

periods. Identifying abnormal events in a crowded scene as soon as possible 

is essential, especially from the security side. It is a cumbersome and 

challenging task for humans because there are many surveillance cameras and 

overcrowding these days. Computer vision can be used to solve this problem 

and get accurate and high results. In this thesis, a convolutional autoencoder 

neural network architecture for anomaly detection in videos has been 

proposed. The proposed convolutional neural network model has been trained 

to recognize anomaly frames. The performance of the proposed network has 

been evaluated using Avenue [1] and UCSD [2] standard datasets designed to 

identify anomalous events in crowded scenes. Experimental results showed 

that the proposed model outperforms state-of-the-art methods achieving an 

accuracy of 71.96% and 89.52% on Avenue [1] and UCSD Peds2 [2] datasets 

respectively. A detailed analysis of the experiments used to choose the 

parameters is presented along with a comparison with other methods that used 

machine learning methods with an average accuracy of 69.31% and 63.90% 

on Avenue [1] and UCSD Peds2 [2] datasets respectively. 
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Chapter 1. Introduction 

1.1 Thesis Motivation 

Now, Closed-Circuit Televisions (CCTVs) are everywhere, especially in 

crowded places. So, it is essential to use machine learning to help in detecting 

anomalies in those places. Without the help of artificial intelligence, this task 

will require a lot of human efforts to monitor many screens and discover these 

cases, knowing that they are rare. 

 

There is no fixed definition of anomalous events because the event varies 

according to the event's location. For example, running in parks is normal, but 

running in a restaurant is strange. The event, which is traction, changes its 

evaluation according to the place in which it occurred. Those differences add 

more challenges for machine learning to discover these events in applications 

in the daily life. Other challenges include environmental conditions (presence 

of shadow, different lighting, the appearance of obstructions, background 

problems, etc.), crowd density, and the complex nature of human behavior. 

These things add further challenges to machine learning to discover 

anomalies. 

 

In literature, some recent researches deal with the problem of discovering 

anomalies as a binary classification problem (normal and anomaly), and some 

other works focus on classifying each event separately, as each moving object 

is tracked and the behavior is studied to determine if it is normal or not. 
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Fixed surveillance cameras can be used, such as surveillance cameras in 

the streets or front of stores, or mobile surveillance cameras such as front car 

cameras or police cameras. However, to the best of our knowledge, there is 

little research devoted to detecting video anomalies using mobile cameras, so 

this research will focus on machine learning methods to detect anomalies 

using fixed cameras. 

1.2 Thesis Objectives 

This research aims to propose a fast and accurate method that can detect 

anomaly events in crowded scenes without any human interaction. The 

objectives of this research can be summarized in the following points: 

1. Studying different anomaly detection methods. 

2. Analyzing the already existing related studies to get the crucial 

problems to be considered. 

3. Implementing relevant techniques and comparing the 

performance of implemented techniques using a benchmark 

dataset to choose an appropriate technique. 

4. Enhancing the chosen technique and analyzing the performance 

after enhancement. 

5. Comparing the proposed method against similar studies in the 

literature regarding the overall and average accuracy and 

reliability. 

1.3 Thesis Achievements 

The contributions of the work can be summarized as follows: 

1. Providing a comprehensive survey on the existing anomaly 

detection techniques in crowded scenes and introducing a 
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comparative analysis for the crucial issues to be considered in 

this thesis. 

2. Modifying existing preprocessing steps by using a better way for 

background removal. 

3. Modifying an existing method by using better models for 

autoencoders. 

4. Providing evidence on the robustness of the proposed method by 

evaluating it using three datasets. 

1.4 Thesis Organization  

This thesis is organized into six chapters, including this one. Their contents 

are described briefly as follows:  

Chapter 2 (Titled: Anomaly Detection) is divided into two sections. Section one is 

info about Anomaly Detection Systems, training and learning frameworks 

and approaches for video anomaly detection. The second section is the 

literature review of some previous work. It presents a survey on different 

datasets and a comparative analysis. 

Chapter 3 (Titled: Autoencoder) provides the explanation and details for machine 

learning method “Autoencoder”. 

Chapter 4 (Titled: Proposed Method) describes the algorithms used for the 

proposed anomaly detection in crowded scenes in detail. 

Chapter 5 (Titled: Results and Discussion) provides the used datasets and the 

experimental results for the proposed anomaly detection method in detail. 

Chapter 6 (Titled: Conclusions and Future Work) presents the conclusions and future 

work.  


