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1 Project Overview 
 

Deep Learning-Based Detection of Shoplifting Stages Using 3DCNN and LRCN". 

The project investigates the effectiveness of two deep learning architectures—Long-Term Recurrent 

Convolutional Networks (LRCN) and Three-Dimensional Convolutional Neural Networks (3DCNN)—in 

detecting various stages of shoplifting behavior from surveillance footage. The models are trained and evaluated 

on real-world video data extracted from the UCF-Crime dataset to identify early indicators of suspicious 

activity. 

 

2 Specification 
 

2.1 Hardware Requirements 
 

• Processor: Intel Core i7 or higher / AMD Ryzen equivalent 

• RAM: Minimum 16GB 

• GPU: NVIDIA CUDA-enabled GPU (RTX 2060 or better recommended) 

• Storage: At least 50GB free disk space 

• Operating System: Windows 10 / Ubuntu 20.04 LTS 

 

 

    2.2 Software Requirements 
 

• Programming Language: Python (version 3.8+), selected for its extensive support in 
machine learning and computer vision tasks. 

• IDE: Jupyter Notebook (via Anaconda distribution), widely used for interactive 
development and data analysis. 

• Cloud Platform: Google Colab was utilized for training and testing deep learning 
models in a collaborative, cloud-based environment. It enabled GPU/TPU 
acceleration without the need for local computational resources, with Drive 
integration (drive.mount) for seamless data access and storage. 

• Libraries and Frameworks: 
o TensorFlow 2.x and Keras for designing and training deep learning models. 
o NumPy and OpenCV for video processing and numerical computations. 
o scikit-learn for model evaluation and utility functions. 
o Matplotlib for visualizing performance metrics and training history. 
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3. Data Analysis and pre-processing 
 

STEP 1- 

The dataset was sourced from the UCF Crime Dataset. From this dataset, only the shoplifting-related data was 

extracted for further analysis. After segmenting the data into different categories — suspicious, theft, normal, 

and post-theft — the relevant segments were saved to Google Drive for storage and future use. 

 

 
 

 

  

 GOOGLE collab was used in the development of the code. 

 

Mounting the drive into notebook 

 
Imported libraries 

 
 

 

Dataset path - 
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Step 2:- Number of Videos per Class  
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Step 3.- Histogram for all the classes 
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Step 5:- Reshaping the data into 120 frames and converting it into final shape of 

(120,64,64,1) 

 

 
 

 

 
Step 6 :- Number of frames per class after conversion. 
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Step 7:- Test train split  

 
 

4. Model 

4.1 LRCN(Long-term Recurrent Convolutional Network) 
 

Step 1. Model Architecture  
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 Step 2 :- Model  function and early stop and check point  
 

 

 

 
 

 

 

 

4.2 3D-CNN (Three-Dimensional Convolutional Neural Network) 
 

Step 1:- Model Architecture 

 



9 
 

 

 
 

Step 2: Model  function and early stop and check point 
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5. Evaluation  
 

In this research , parameter used for evaluvation both models are same  
 
 
1.Classification report  

 
 

2.Accuracy  
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3. Training accuracy vs testing accuracy & Losses plots  

 
 


