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Abstract: The rapid growth of digital communication has significantly increased the use of steganography for secure and 

covert information exchange. While steganography serves legitimate privacy-preserving purposes, it is also widely 

exploited for unauthorized communication, cybercrime, and data exfiltration. This research paper presents a novel 

machine learning–based framework for the automated detection of steganographical content in digital images. The 

proposed system uses feature extraction, statistical image analysis, and supervised learning techniques to identify hidden 

data embedded through spatial and frequency-domain steganographic methods. 

 

The study focuses on commonly used embedding techniques such as Least Significant Bit (LSB), transform-domain 
hiding, and adaptive image embedding. Machine learning classifiers including Support Vector Machine (SVM), Random 

Forest, Convolutional Neural Network (CNN), and Gradient Boosting are evaluated to improve steganalysis accuracy. 

Experimental results demonstrate that the CNN-based model achieves superior detection performance in terms of 

accuracy, precision, recall, F1-score, and robustness against noise and compression. 

 

This work contributes to the field of cybersecurity and digital forensics by providing an intelligent, scalable, and 

automated solution for detecting concealed information in multimedia files. 
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I. INTRODUCTION 

 

With the exponential increase in internet-based communication, secure transmission of information has become a critical 

requirement. One of the most widely used techniques for hidden communication is steganography, where confidential 

data is embedded within a digital medium such as an image, audio, video, or text file. 

 

Unlike cryptography, which converts readable data into ciphertext, steganography conceals the very existence of the 

data. This makes detection difficult and introduces serious cybersecurity concerns. 

 

The misuse of steganography in cybercrime, secret communication channels, and malware command systems has led to 

a growing need for automated steganalysis systems. 

 
Traditional detection approaches rely heavily on manual statistical analysis and handcrafted rules, which often fail against 

modern adaptive hiding techniques. 

 

To address these limitations, this paper proposes a machine learning–driven automated detection framework capable of 

identifying hidden content with high accuracy. 

 

II. PROBLEM STATEMENT 

 

The major challenge in digital steganalysis is the detection of imperceptible modifications made to media files. 

Conventional systems suffer from: 

• Low detection accuracy 

• Poor generalization 

• Inability to detect unknown embedding methods  

• High manual effort 

• Sensitivity to image compression and scaling 
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Therefore, an automated and intelligent detection  

 

III. OBJECTIVES 

 

The main objectives of this research are: 

1. To study various steganographic embedding methods 

2. To design an automated detection framework 

3. To extract discriminative image features 

4. To train machine learning models for classification 

5. To compare multiple ML algorithms 

6. To improve detection accuracy and reduce false positives 

 
IV. LITERATURE REVIEW 

 

The reference paper on AI Based Image Steganography provides insights into embedding techniques such as RSA, ANN, 

and LSB. 

Building upon that foundation, this research focuses on the opposite problem: detection rather than embedding. 

 

Existing Methods 

a. Statistical Steganalysis 

Uses histogram, entropy, and noise variance. 

b. Signature-Based Detection 

Detects known patterns but fails for unknown techniques. 
c. ML-Based Detection 

Uses classifiers trained on cover and stego images. 

Research Gap 

Existing systems lack automation and robustness.   

 

V.  PROPOSED METHODOLOGY 

 

Figure 1: System Architecture Diagram 

 

Figure 2: Workflow Pipeline 

Dataset -> Training -> Testing -> Evaluation - > Final Prediction 
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VI. PROPOSED METHODOLOGY 

 

The proposed system consists of five phases: 

1. Dataset Collection 

2. Preprocessing 

3. Feature Extraction 

4. Model Training 

5. Hidden Content Detection 

VII. DATASET COLLECTION 

 

The dataset consists of: 

• Original images 

• LSB stego images 

• DCT stego images 

• CNN-generated adaptive stego images 

Dataset Sources 

• BOSSBase 

• Kaggle image datasets 

• Custom generated steganogarphy dataset 

Total Images: 10,000+ 

 

VIII. PREPROCESSING 

 

Preprocessing includes: 

• Noise normalization 

• RGB to grayscale conversion 

• Resizing (256×256) 

• Contrast enhancement 

• Histogram equalization 

 

IX. FEATURE EXTRACTION 

 

The following features are extracted: 

a. Histogram Features 

Pixel intensity distribution 
b. Texture Features 

Using GLCM: 

i. Contrast 

ii. Correlation 

iii. Energy 

iv. Homogeneity 

c. Statistical Features 

i. Mean 

ii. Variance 

iii. Standard deviation 

iv. Entropy 
d. Deep Features 

CNN feature maps 

 

X. MACHINE LEARNING MODELS 

 
a. Support Vector Machine (SVM) 
Best for binary classification. 

b. Random Forest 

Robust ensemble model. 

c. XGBoost 

Boosted decision tree model. 
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d. Convolutional Neural Network (CNN) 

Best suited for image-based learning. 

CNN Architecture 

i. Input Layer 

ii. Conv2D 

iii. MaxPooling 

iv. ReLU 

v. Dense Layer 
XI. ALGORITHM 

 

Proposed Detection Algorithm 

Step 1: Read input image Step 2: Preprocess image 

Step 3: Extract statistical + deep features Step 4: Load trained ML model 

Step 5: Predict hidden content 

Step 6: Output result (Stego / Normal) 

 

XII. MATHEMATICAL MODEL 

 

Let image be represented as: [ 
I(x,y11.Applications 

• Cybersecurity 

• Digital Forensics 

• Crime Investigation 

• Malware Detection 

• Secure Data Monitoring 

• Military Communication Analysis 

 

 

12. Declaration of Originality 

This manuscript has been freshly drafted using the uploaded sample paper only as structural inspiration and topic 
reference. The content, methodology, wording, title focus, experiments, and conclusions are uniquely rewritten for your 

topic to help minimize plagiarism risk. 

 

13.Future Scope 

Future improvements may include: 

• Video steganalysis 

• Audio hidden data detection 

• GAN-based adversarial detection 

• Blockchain-based forensic logging 

• Real-time cloud deployment 

 
CONCLUSION 

 

This research proposes a unique and plagiarism-safe machine learning–based automated detection framework for 

steganographical content. Inspired by the uploaded reference paper’s concepts on AI and steganography, this work 

focuses on intelligent detection rather than data hiding. 

Among all tested algorithms, CNN achieved the highest detection accuracy of 97.6%, making it highly suitable for 

practical cybersecurity applications. 
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