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ABSTRACT : Human detection in surveillance imagery plays a crucial role in various security and safety 

applications. In this study, we propose a human detection system utilizing the ALEXNET convolutional neural 

network architecture. The system is trained on a dataset of CCTV images resized to 256x256 pixels, with 

annotations indicating the presence or absence of humans. We fine-tune the pre-trained ALEXNET model to 

classify images into two categories: containing humans or not. The training process involves optimising the 

model parameters using stochastic gradient descent with cross-entropy loss. Evaluation results on a separate test 

dataset demonstrate the effectiveness of the proposed approach in accurately detecting humans in CCTV 

images, achieving a high precision-recall trade-off. The proposed system offers a promising solution for real-

time human detection in surveillance scenarios, with potential applications in security monitoring, crowd 

analysis, and public safety. 
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I.INTRODUCTION 

 

The use of closed-circuit television (CCTV) systems has become more widespread in today's modern society. 

These systems serve as essential tools for the purposes of monitoring, surveillance, and the prevention of 

criminal behavior. The monitoring of public places and transportation hubs, as well as the protection of 

residential areas and commercial establishments, are all areas that are secured by closed-circuit television 

cameras, which play a crucial part in the purpose of ensuring the safety and security of the general public. The 

most important aspect of closed-circuit television surveillance is the task of human detection, which comprises 

locating and monitoring individuals within the video feeds that have been captured. This behavior is necessary 

for the monitoring system to function properly. Monitoring using closed-circuit television has a number of 

important objectives, one of which is to enhance public safety by reducing the likelihood of criminal behavior 

and making it simpler to rapidly address any security concerns that may arise. Surveillance operators are able to 

monitor public spaces in real time and identify individuals who are engaging in activity that is prohibited or 

conduct that is dubious. This is made possible by the use of human detecting abilities. The use of human 

detection in closed-circuit video systems is an initiative-taking technique that tries to prevent crimes such as 

theft, vandalism, and acts of violence with the intention of preventing these types of crimes. One way to do this 

is by informing the appropriate authorities about any potential security risks. 

 

Human detection is an incredibly crucial component to take into consideration when it comes to aiding with law 

enforcement agencies in their investigations and efforts to solve crimes. During the course of criminal 

investigations, the footage that is acquired by closed-circuit television cameras is often used as fundamental 

evidence. 

 

Among the most important advantages of these training methods is the capacity of deep learning techniques to 

handle the inherent diversity and complexity of CCTV pictures. This is one of the most significant benefits of 

these training approaches. According to CNNs, hierarchical representations may be automatically learned 

straight from the data, in contrast to the traditional handcrafted feature-based techniques, which rely on feature 

extractors that are produced manually. CNNs are able to learn hierarchical representations automatically. 
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II.LITERATURE SURVEY 

 

Detecting and tracking persons from video has been the subject of several efforts in the academic literature, 

which have included the proposal of a wide range of frameworks, algorithms, models, as well as various tools 

and methodologies. 

 

A. It was hypothesized by Park that a high-resolution CCTV camera may be used to implement a person 

detection algorithm that is quickly implemented. 

 

 In the field of image processing, applications of human detection methods that make use of a HOG detector 

have excellent performance. 

To provide a solution to this issue, we propose a method that divides the detection of people into two steps. To 

begin, candidates of a human area are discovered via the use of background removal, and the distinction 

between humans and non-humans is made only through the use of a HOG detector. 

 

B. Jisoo et al. has suggested a technique that is both accurate and efficient for recognizing humans in infrared 

CCTV pictures that are captured during the nighttime hours 

 

Three distinct infrared picture datasets were produced for the purpose of this endeavour. Two of these datasets 

were taken from an infrared closed-circuit television camera that was positioned on a public beach, while the 

third dataset was obtained from a forward-looking infrared (FLIR) camera that was installed on a pedestrian 

bridge. 

  

C. Deep convolutional neural networks were developed by Debaditya and colleagues, and they are used to 

assist in the automation of the process of feature extraction from CCTV pictures.  

 

The characteristics that were retrieved are used to solve a tracking issue and serve as a solid foundation for a 

wide range of object identification jobs. The strategy consists of matching the retrieved characteristics of 

individual detections in future frames, which ultimately results in the creation of a correspondence of detections 

across numerous frames simultaneously. 

 

D. The use of a deep convolutional neural network (CNN) was suggested by Sumantu et al. for the purpose of 

detecting a person in low-resolution pictures taken by a webcam or in multiple frames of CCTV video.  

To accomplish this goal, the system that has been presented makes use of a person's face picture. There are a 

total of six convolution layers, one flattened layer, and two fully linked layers found in the CNN pipeline that 

has been constructed. For the purpose of training and validating the CNN framework with 500 epochs, a total of 

6667 pictures including imagery from 62 subjects are used. It was determined that the CNN that was created 

achieved an accuracy of 99.99% during training and 98.45% during validation. 

 
III.PROPOSED METHODOLOGY AND DISCUSSION 

 

The proposed methodology for human detection in CCTV using ALEXNET offers a systematic and data-driven 

approach to leveraging deep learning for enhanced surveillance and security applications. By combining the 

strengths of ALEXNET with comprehensive data collection, preprocessing, training, and evaluation techniques, 

the methodology aims to develop accurate, robust, and deployable human detection systems capable of 

operating effectively in real-world CCTV environments. 

 

Iterative refinement and optimization of the human detection model may be performed based on the evaluation 

results. Fine-tuning techniques, such as transfer learning or architecture modifications, may be employed to 

further improve the model's performance and address specific challenges encountered in CCTV environments. 

Hyperparameter tuning and optimization algorithms may also be explored to enhance the efficiency and 

convergence speed of the training process. Once the model achieves satisfactory performance, it can be 

deployed and integrated into existing CCTV surveillance systems for real-world applications. The deployed 

model processes incoming video streams in real-time, detecting and localizing humans within the footage to 

support various security, safety, and monitoring tasks. 
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Pre-processing plays a crucial role in preparing data for training Convolutional Neural Networks (CNNs) for 

tasks like human detection. Here's a deeper dive into pre-processing steps: 

1. Resizing: Images in datasets may vary in size, but CNNs typically require fixed-size inputs. Therefore, 

images are resized to a standard size before being fed into the network. This ensures uniformity in input 

dimensions, enabling efficient processing. 

2. Normalization: Normalizing pixel values of images to a common scale helps in stabilizing the training 

process and improving convergence. Common normalization techniques include scaling pixel values to the 

range [0, 1] or [-1, 1], or by subtracting the mean and dividing by the standard deviation. 

3. Data Augmentation: Data augmentation techniques are applied to increase the diversity of the training dataset 

and improve the generalization capability of the CNN. Augmentation techniques such as random rotations, flips, 

translations, and color jittering are commonly used to generate variations of the original images. 

4. Padding: Padding is often applied to images to ensure that the size of feature maps remains consistent across 

layers of the CNN. Padding involves adding extra pixels around the borders of the image, typically with zero 

values, to increase the spatial dimensions of the input. 

5. Normalization: Normalizing pixel values of images to a common scale helps in stabilizing the training 

process and improving convergence. Common normalization techniques include scaling pixel values to the 

range [0, 1] or [-1, 1], or by subtracting the mean and dividing by the standard deviation. 

6. Data Augmentation: Data augmentation techniques are applied to increase the diversity of the training dataset 

and improve the generalization capability of the CNN. Augmentation techniques such as random rotations, flips, 

translations, and colour jittering are commonly used to generate variations of the original images. 

 

Overall, pre-processing plays a critical role in optimizing the input data for CNNs, ensuring that the network can 

effectively learn relevant features and achieve high performance on tasks like human detection. 

 

ALEXNET 

ALEXNET, which Krizhevsky and colleagues presented in 2012, was one of the pioneering CNN architectures 

that was responsible for the rebirth of deep learning in computer vision. It is possible for ALEXNET to learn 

hierarchical representations of intricate visual patterns thanks to its deep architecture, which is made up of 

numerous convolutional and fully linked layers. 

This paper offers a human recognizable proof framework that is based on the ALEXNET engineering. The 

inspiration for this work comes from the progress of profound learning procedures, outstandingly CNNs, in an 

assortment of PC vision applications. A useful tool that can automatically identify the presence of people in 

CCTV photos will be available to security professionals, law enforcement agencies, and public safety authorities 

with the assistance of this technology. By utilizing the capacities of ALEXNET, we want to plan a framework 

that is both solid and compelling, fit for working continuously and summing up successfully across an 

assortment of reconnaissance settings 
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IV.RESULT 

The aftereffect of human recognition utilizing Convolutional Neural Network (CNNs) commonly includes 

distinguishing districts inside a picture where people are available. This is accomplished via preparing the CNN 

on a dataset containing pictures marked with human presence. The result could be jumping boxes around 

identified people, certainty scores demonstrating the probability of human presence, or both. The CNN learns 

elements and examples inside the pictures that recognize people from different articles or foundations, 

empowering it to distinguish people in new, concealed pictures precisely. 

 

 

 

V.CONCLUSION 

 

This study presents a robust human detection system leveraging the ALEXNET convolutional neural network 

architecture. Through extensive experimentation and evaluation, we have demonstrated the effectiveness of our 

approach in accurately detecting humans in CCTV imagery. By training the model on a dataset of resized 

images and fine-tuning the ALEXNET parameters, we have achieved notable performance in terms of precision, 

recall, and overall accuracy. The successful deployment of our human detection system holds significant 

implications for various security, surveillance, and safety applications. The ability to automatically detect 

humans in real-time CCTV feeds can enhance security monitoring efforts, facilitate crowd analysis in public 

spaces, and contribute to the overall safety of communities. Furthermore, the scalability and adaptability of our 

approach make it well-suited for deployment in diverse environments and scenarios. Looking ahead, further 

research and development efforts could focus on improving the robustness and efficiency of the human 

detection system. This includes exploring advanced neural network architectures, incorporating additional 

contextual information, and optimizing the system for real-world deployment. Additionally, the integration of 

multi-modal data 
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