
ISSN (e): 2250 – 3005 || Volume, 14 || Issue, 5|| Sep. - Oct. – 2024 || 

International Journal of Computational Engineering Research (IJCER) 

 

www.ijceronline.com                                                Open Access Journal                                                   Page 42 

Detecting Deep Fakes with Advanced Deep Learning 

Techniques 
 

  1 Anitha Potnuri, 2 Venkateswarlu Tata, 3 Ravi Kumar Tenali 
1M.Tech (CSE), (Reg.No:20JK1D5802), Department of Computer Science and Engineering, KITS Akshar 

Institute Of Technology, (Formerly Guntur Engineering College), Yanamadala, Guntur –522019, A.P., India. 
2 Assistant Professor, Department of Computer Science and Engineering, KITS Akshar Institute Of Technology, 

(Formerly Guntur Engineering College), Yanamadala, Guntur –522019, A.P., India. 
3 Assistant Professor, Department of Computer Science and Engineering, Saveetha Engineering College, 

Chennai –602105, Tamilnadu, India. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 08-09-2024                                                                            Date of acceptance: 24-09-2024 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. INTRODUCTION  

In the lead-up to the 2020 U.S. election, deep fake videos emerged as a significant concern for the 

media and the public. The increasing prevalence of fake news raised fears that online content could no longer be 

trusted. To address this issue, Facebook and Instagram implemented a policy in January 2020 to prohibit AI-

generated "deep fake" videos that could potentially mislead viewers during the election. Deep fakes are a type of 

synthetic media where a person's likeness is digitally swapped with another's in an existing video or image. 

The rapid development of deep fake technology has driven both academia and the tech industry to 

focus on creating automated tools to detect these manipulated videos. With deep fakes being used to generate a 

wide range of deceptive content, including fake news and altered videos of celebrities, there is an urgent need 

for effective detection techniques. The use of deep fake technology is particularly widespread in the production 

of adult content, with thousands of manipulated videos appearing on pornographic websites. Moreover, new 

platforms specifically designed to distribute deep fake pornography have surfaced. Developing deep fake 

detection models is crucial for addressing the spread of digitally manipulated media content. 

ABSTRACT  
Recent advances in artificial intelligence, machine learning, and deep learning have enabled the 

creation of sophisticated tools for manipulating multimedia content. While these technologies are 

widely used for legitimate purposes in fields such as entertainment and education, they have also 

been exploited for harmful activities. In particular, highly realistic synthetic media, known as deep 

fakes, have been employed to spread misinformation, provoke political conflicts, and commit 

malicious acts such as harassment and extortion. Deep fake algorithms are capable of generating 

convincingly fabricated images and videos that can deceive even the most discerning human 

observers. These algorithms manipulate visual and auditory elements to alter the appearance and 

actions of individuals, creating content that appears authentic and thus, easily gaining viewers' 

trust. As a result, distinguishing deep fakes from real content is a significant challenge. To address 

this issue, this paper presents a comprehensive survey of the tools and algorithms used to create 

deep fakes, with a particular focus on deep fake detection techniques. It examines the challenges, 

research efforts, technological progress, and strategic approaches related to deep fake detection. 

By tracing the development of deep fake technology and evaluating the effectiveness of current 

identification methods, this survey aims to provide a thorough assessment of deep fake detection 

methodologies. This, in turn, is crucial for developing more robust and innovative strategies to 

counter the increasing sophistication of deep fake technology. 
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Variational Auto encoders (VAEs): VAEs encode and decode visual content and can be used to detect 

deep fakes by spotting inconsistencies in the encoding-decoding process, as deep fake media often exhibits 

anomalies that these models can detect. Convolutional Neural Networks (CNNs): Widely applied in image and 

video analysis, CNNs can identify inconsistencies, artifacts, or irregular patterns that are indicative of 

manipulated content, making them effective for detecting deep fakes. Recurrent Neural Networks (RNNs): 

Given their strength in analysing sequential data, RNNs are valuable for video-based deep fake detection by 

identifying temporal anomalies and irregularities in the manipulated sequences. Generative Adversarial 

Networks (GANs): While GANs are frequently used for creating deep fakes, they can also be adapted for 

detection. By training a GAN to recognize authentic content, it becomes possible to identify discrepancies 

characteristic of deep fake generation. Meta-Learning Approaches: Meta-learning utilizes a database of known 

deep fake and authentic content to adaptively train models, improving their ability to detect new and unseen 

deep fakes. The success of these models in detecting deep fakes often depends on factors like the diversity and 

quality of the training data, the model’s resistance to various manipulation techniques, and its capacity to 

generalize across different types of deep fake content. Continued research and collaboration among machine 

learning and digital forensics experts are essential for developing more advanced and dependable deep fake 

detection methods." 

Capsule Networks (CapsNets): CapsNets are effective at identifying hierarchical patterns and 

relationships within images, making them useful for detecting abnormalities or misalignments in deepfake 

media.Lip-Sync Detection Models: These models are designed to find discrepancies between the audio and 

visual components of a video, particularly where deepfakes fail to synchronize lip movements with the spoken 

dialogue. Hybrid Models: By integrating multiple deep learning models, such as CNNs, RNNs, and GANs, a 

more robust approach to deepfake detection can be achieved, utilizing the unique strengths and capabilities of 

each model type. 

 
Siamese Networks: Siamese networks are designed to compare two inputs, which makes them ideal for 

one-shot deepfake detection by comparing the input against a known genuine reference. Feature-Based Models: 

These models focus on extracting and analyzing specific features from multimedia content, such as eye color 

variations, blinking frequency, or facial landmarks, to detect inconsistencies or anomalies. Capsule Networks 

(CapsNets): CapsNets are effective at detecting deepfake images by recognizing hierarchical patterns and 

structures within the images, allowing them to identify potential irregularities.Meta-Learning Approaches: 

Meta-learning uses a dataset of both known deepfakes and authentic content to train detection models to 

recognize new and previously unseen deepfakes.  

 

The success of these models often depends on several factors, including the quality and variety of the 

training data, the model's resilience against different manipulation methods, and its capacity to detect various 

types of deepfake content. Continuous research and cooperation among machine learning specialists and digital 

forensics professionals are essential to advance the development of more advanced and reliable deepfake 

detection techniques. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. Example of real and deep fake 

1.1 Problem Statement 

The growing prevalence of deep fake content represents a significant challenge to the credibility and 

reliability of multimedia across various fields. Addressing this issue involves employing sophisticated 

machine learning techniques to accurately detect and identify these convincingly altered media. Ensuring 

the effectiveness of these detection methods is crucial to counteracting the negative effects of deep fakes. 
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1.2 Objectives 

The goals of this deepfake detection initiative using deep learning are as follows: 

1. Achieve accurate deepfake identification while reducing both false positives and false negatives. 

2. Function across various media types, including images, videos, and audio. 

3. Enable real-time or near real-time detection to help prevent the dissemination of potentially harmful 

content. 

4. Increase public awareness and education about deepfakes and the methods to recognize them. 

5. Ensure that the detection process upholds privacy rights and does not infringe on user confidentiality. 

II. METHODOLOGY 
 

Pre-processing Module Steps (as illustrated in Fig. 2): 

1. Frame Extraction: The video input is divided into individual frames using OpenCV. Since the project 

focuses on single images rather than video sequences, inter-frame data is not needed, as it does not 

substantially impact the efficiency of the model. 

2. Face Detection: For each frame, faces are identified and marked using OpenCV's cascade classifier. 

The Haarcascade frontalfacealt classifier is selected due to its precision in locating face regions. To 

address issues with detecting non-face areas, only the largest identified face region is kept. 

3. Saving Face Regions: The identified face regions are extracted and saved as separate images. These 

images are resized uniformly to conform to the input dimensions required by deep learning models. 

This preprocessing step is essential for transforming video data into a format compatible with deep 

learning systems, facilitating deepfake detection. It addresses the challenge of adapting video content 

for models that typically process individual images.In the realm of deepfake detection, various 

techniques and strategies are employed to assess the authenticity of digital media. These methods 

leverage advanced technologies and computational approaches to differentiate between genuine and 

artificially generated content. They often involve the use of sophisticated machine learning and deep 

learning models trained on large datasets to recognize patterns and anomalies typical of deepfakes. By 

analyzing visual, auditory, and contextual elements, these models can detect inconsistencies and subtle 

signs that reveal deepfake media. 

         
Fig. 1 Process flow diagram.                                       Fig. 2 Pre-processing flow chart. 

 

III. LITERATURE REVIEW 

1. Deepfake Detection Methods" (2021, 10th International Conference on Information and Automation 

for Sustainability (ICIAfS), Negombo, Sri Lanka) Authors: M. Weerawardana and T. Fernando. This 

paper by M. Weerawardana and T. Fernando emphasizes the critical need to address the deepfake issue, 

which poses a significant threat to digital media integrity and can cause widespread societal harm. The study 

reviews current deepfake detection methods, revealing that many existing solutions are insufficient for 

effectively tackling the spread of these deceptive videos. The authors highlight the effectiveness of deep 

learning technologies, which have proven to be more effective in detecting deepfakes compared to 
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traditional techniques. The paper also discusses the persistent challenges in the field, particularly the lack of 

highly accurate and fully automated deepfake detection systems. 

2. Deepfake Detection: A Systematic Literature Review" (2022, IEEE Access) Authors: M. S. Rana, M. N. 

Nobi, B. Murali, and A. H. Sung. This paper provides a comprehensive review of research in deepfake 

detection by systematically analyzing 112 relevant articles published between 2018 and 2020. The review 

covers a wide range of methods aimed at addressing the challenges associated with deepfakes. The study 

classifies these methods into four main categories: deep learning-based techniques, traditional machine 

learning approaches, statistical methods, and blockchain-based solutions. Additionally, the paper evaluates 

the effectiveness of these detection strategies across various datasets and highlights that deep learning-based 

methods generally demonstrate superior performance in detecting deepfakes. Overall, this paper provides a 

comprehensive overview of the advancements in deepfake detection, making it a useful reference for both 

researchers and practitioners. It emphasizes the importance of staying proactive in combating the constantly 

evolving deepfake threats and underscores the significant role of deep learning in effectively countering the 

spread of highly convincing fake multimedia content. 

3. Analysis of Deepfake Detection Techniques" (2023, International Conference on Circuit Power and 

Computing Technologies (ICCPCT), Kollam, India) Authors: B. Puri, J. Kumar, S. Mukherjee, and B. S. 

V. This study explores various techniques used for detecting deepfakes and evaluates their effectiveness in 

identifying manipulated content. It highlights the need for continuous innovation in this field and stresses the 

importance of staying ahead in the fight against the spread of deceptive deepfake media. The research aims 

to contribute to ongoing efforts to reduce the proliferation of deepfakes and support the development of 

reliable media content that accurately represents reality. 

4. Deepfake Detection: Current Challenges and Next Steps" (2020) Author: Siwei Lyu. In this paper, 

Siwei Lyu explores how the ongoing and iterative training of AI models on extensive datasets results in 

content that closely mimics human-made creations. This overlap between AI-generated material and genuine 

human content presents significant challenges, as it obscures the distinction between synthetic and authentic 

media. This ambiguity exposes individuals to various risks, including misrepresentation, fraud, and political 

manipulation. 

5. Deepfake Detection through Deep Learning ( 2020 IEEE/ACM International Conference on 

BigData Computing, Applications and Technologies (BDCAT), Leicester, UK ) Authors: D. Pan, 

L. Sun, R. Wang, X. Zhang and R. O. Sinnott This paper specifically explores two deepfake detection 

technologies, namely Xception and MobileNet, within the context of classification tasks designed to 

automatically identify deepfake videos. To rigorously evaluate these methods, the research leverages 

training and assessment datasets derived from FaceForensics++, encompassing datasets generated 

through four distinct and prevalent deepfake technologies. The findings demonstrate a remarkable level 

of accuracy across all datasets, with detection rates ranging from 91% to 98%, contingent upon the 

particular deepfake technologies under scrutiny. Moreover, the paper introduces an innovative voting 

mechanism that extends beyond a single detection method, capitalizing on the aggregation of all four 

techniques. This research significantly advances our capabilities in countering the proliferation of 

deepfake technology by harnessing the power of deep learning. 

IV. CONCLUSION 
 

In summary, the development of deepfake detection methods plays a crucial role in addressing the 

spread of manipulated media and preserving the credibility of digital content in a rapidly advancing 

technological environment. The success of these detection models hinges on factors such as the quality and 

variety of the training data, the model's resilience to various manipulation techniques, and its capacity to adapt 

to different types of deep fake content. Continued research and cooperation within the fields of machine learning 

and digital forensics are essential for creating more advanced and dependable systems for detecting deep fakes. 
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