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ABSTRACT 
In today's commercial world, corporate security and safety are essential elements. Ensuring the safety of personnel, property, 

and infrastructure becomes critical as businesses expand and function in more complicated and frequently dangerous contexts. 

Conventional security solutions, such having employees on the scene and manually monitoring video systems, have limits in 

terms of their scope and efficacy, particularly when it comes to spotting dangers that change quickly, like fire or firearms. 

Intelligent surveillance systems that make use of cutting-edge technology like computer vision and machine learning are 

becoming more and more necessary to overcome these constraints. Significant gains in object detection and real-time monitoring 

capabilities have been made possible by the latest developments in deep learning. One such innovation is the YOLO (You Only 

Look Once) algorithm, which is renowned for its high accuracy real-time object detection capabilities. Because of its single-shot 

detection technique, YOLO can quickly and effectively identify objects in photos or video streams, which makes it a great option 

for applications that demand quick decision-making and high processing efficiency. The creation of an automated corporate 

safety system that uses the YOLO algorithm to detect fire and weapons is the idea put forth in this paper. Organizations can 

enhance security and fire safety measures by automating the identification of weapons, knives, and fire-related threats in 

corporate environments by incorporating YOLO. 
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1. INTRODUCTION 
1.1 Overview 

A corporate safety system is an all-inclusive structure created to safeguard the physical health of workers, property, and 

infrastructure inside a company. To reduce the risks connected to environmental dangers, security threats, and other emergencies, 

these systems often include a variety of safety procedures, technologies, and reaction mechanisms. The objective is to establish a 

safe workplace that minimizes damage and interruption to operations by proactively detecting and responding to events in real time. 

The foundation of a business safety system is made up of a number of interrelated parts that cooperate to safeguard infrastructure, 

assets, and workers. One of the most important parts is monitoring and surveillance, which usually consists of IP-based or CCTV 

cameras that stream live video feeds from important locations including parking lots, office spaces, entrances, and exits. These 

cameras are frequently used in conjunction with video analytics systems, which employ artificial intelligence (AI) algorithms to 

identify odd activity or possible dangers like lingering or unwanted entry. Access control, which makes sure that only people with 

permission can enter secure areas, is another crucial component. Smart cards, RFID-based systems, and biometric systems (facial 

recognition or fingerprint technology) can all be used to accomplish this. Threat detection systems are important in addition to 

monitoring, especially when it comes to identifying certain threats like fire or firearms. In order to enable quick response.  

 

1.2 Deep Learning 

Deep learning is a subset of machine learning, which is essentially a neural network with three or more layers. These neural networks 

attempt to simulate the behaviour of the human brain—albeit far from matching its ability—allowing it to “learn” from large amounts 

of data. While a neural network with a single layer can still make approximate predictions, additional hidden layers can help to 

optimize and refine for accuracy. Deep learning drives many artificial intelligence (AI) applications and services that improve 

automation, performing analytical and physical tasks without human intervention. Deep learning technology lies behind everyday 

products and services (such as digital assistants, voice-enabled TV remotes, and credit card fraud detection) as well as emerging 

technologies (such as self-driving cars). 
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Deep learning is a subfield of machine learning that uses artificial neural networks to model and solve complex problems. It has 

emerged as one of the most promising areas of research in artificial intelligence and has been applied to a wide range of applications 

such as image and speech recognition, natural language processing, and robotics. Deep learning models are based on artificial neural 

networks that are inspired by the structure and function of the human brain. 

One of the key advantages of deep learning is its ability to learn complex patterns and relationships in the data. This is achieved by 

using multiple layers of nodes, each of which learns a different set of features from the input data. The first layer learns low-level 

features such as edges and corners, while subsequent layers learn higher-level features such as textures and shapes. This hierarchical 

learning process enables deep learning models to capture complex patterns and relationships in the data, making them highly 

effective in solving complex problems. Another advantage of deep learning is its ability to learn from large amounts of data. Deep 

learning models require large amounts of data to train effectively, but once trained, they can make accurate predictions on new, 

unseen data. This makes deep learning particularly well-suited for applications such as image and speech recognition, where large 

amounts of labeled data are available. Deep learning has also benefited from the availability of powerful hardware such as GPUs 

and TPUs, which can accelerate the training and inference of deep learning models.  

 

1.3 Objectives 

The primary objective of this project is to develop an intelligent, real-time surveillance system for corporate environments using the 

YOLO (You Only Look Once) deep learning algorithm. The system aims to automatically detect and identify potential threats such 

as fire, firearms, and sharp weapons through live video feeds, enhancing the overall safety and security of personnel and 

infrastructure. By leveraging the high-speed and high-accuracy object detection capabilities of the YOLO model, the system seeks 

to overcome the limitations of traditional surveillance methods that rely heavily on human monitoring, which can be error-prone 

and delayed in response. The project also focuses on automating alert generation upon threat detection, significantly reducing 

response time and ensuring timely intervention. Another key goal is to evaluate the system’s performance using metrics such as 

accuracy, precision, recall, and F1-score to ensure its reliability and effectiveness in real-world scenarios. Furthermore, the system 

is designed to be scalable and cost-efficient, making it suitable for deployment in various corporate settings, especially in areas that 

are vulnerable to security breaches or fire hazards. Ultimately, this project aims to contribute to safer workplaces by integrating 

advanced AI-driven technologies into modern corporate security infrastructures. 

 

1.4 Problem Statement 

In modern corporate environments, ensuring the safety and security of personnel, assets, and infrastructure is becoming increasingly 

challenging due to the rising complexity of threats, such as fire outbreaks and armed intrusions. Traditional surveillance systems 

rely heavily on human operators to monitor video feeds, which can lead to delayed responses, missed threats, and increased risk due 

to fatigue and human error. These manual systems lack the efficiency, scalability, and real-time responsiveness required to handle 

rapidly evolving security situations. There is a critical need for an intelligent, automated solution that can accurately and instantly 

detect potential threats without relying solely on human intervention. The absence of such systems in many organizations exposes 

them to significant safety risks and operational disruptions. This project addresses the gap by proposing a real-time, AI-based 

corporate safety system utilizing the YOLO (You Only Look Once) algorithm to automatically detect fire and weapons in 

surveillance footage, enabling faster decision-making and proactive threat management. 

 

1.5 Need For The System 

As corporate environments become more complex and vulnerable to a wide range of security threats, including fire hazards and 

armed attacks, the demand for advanced safety solutions has grown significantly. Traditional surveillance methods, which depend 

on continuous human monitoring, are often inefficient, slow to respond, and prone to oversight, especially in high-risk or high-

traffic areas. These limitations can lead to delayed emergency responses, increased casualties, and significant damage to property 

and operations. Therefore, there is a pressing need for an automated, intelligent surveillance system that can operate in real-time 

and provide immediate threat detection and alerts. By incorporating the YOLO (You Only Look Once) algorithm, which excels in 

fast and accurate object detection, the proposed system can significantly improve situational awareness, enhance response times, 

and reduce human error.  

 

 2.  LITERATURE SURVEY 
2.1 TITLE: A DATASET FOR AUTOMATIC VIOLENCE DETECTION IN VIDEOS 

AUTHOR: MIRIANA BIANCULLI 

This paper implemented violence detection techniques can fail due to actions and behaviours which are wrongly interpreted as 

violent, due to fast movements and similarity with violent behaviours. To this end, the non-violent clips were recorded to specifically 

challenge techniques and prevent false positives, even with datasets unbalanced towards the violent clips, as the one proposed in 

this paper. For the clips representing violent behaviours, in addition to kicks, punches and slapping, a plastic toy gun, a plastic toy 

knife, and a wood cane rolled into bubble wrap sheets were used to simulate actions involving weapons such as gun shots, stubbing, 

and beating. 

While high resolution datasets are emerging, there is still the need of datasets to test the robustness of violence detection techniques 

to false positives, due to behaviours which might resemble violent actions. Violence detection techniques can fail due to actions and 

behaviours which are wrongly interpreted as violent, due to fast movements and similarity with violent behaviours. To this end, the 

non-violent clips were recorded to specifically challenge techniques and prevent false positives, even with datasets unbalanced 

towards the violent clips, as the one proposed in this paper. 

 For the clips representing violent behaviours, in addition to kicks, punches and slapping, a plastic toy gun, a plastic toy knife, and 

a wood cane rolled into bubble wrap sheets were used to simulate actions involving weapons such as gun shots, stubbing, and 

beating.  

ADVANTAGES 
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Developed a big data analysis algorithm to support decisions 

DISADVANTAGES 

Accuracy is less in fire detection  

 

2.2 TITLE: ORIENTATION AWARE WEAPONS DETECTION IN VISUAL DATA: A BENCHMARK DATASET 

AUTHOR: N.U.HAQ 

This paper proposes an orientation-aware weapon detection algorithm in visual data which not only improves the detection of objects 

but also gives information about the orientation of objects. We also prepared a new dataset comprises of 6400 weapon images. Our 

dataset has an oriented bounding box as ground truth with angle information. According to our best knowledge, no comprehensive 

dataset related to weapons is publicly available. Our proposed algorithm is end-to-end trainable. A direction forecast module is 

prepared to foresee conceivable object direction for every area proposition. Our proposed model has done this task in two ways. 

The first is using angle of the object as classification and the second is using angle as a regression problem. We named our proposed 

method as Orientation Aware Weapons Detection (OAWD) because it provides not only detection but also the orientation of objects. 

Over the world, security agencies, government, and private institutions have expanded the applications of surveillance systems to 

protect the lives of people, secure buildings, and monitor the commercial area. As in this globalized world, there are more people to 

people contacts but at the same time, gun violence due to mutual hatred is also common. So, an efficient firearm detection method 

rooted in a surveillance system to avert gun violence or make a prompt response is unavoidable. 

ADVANTAGES 

Developed to distinguish between actual fire and backdrop elements 

DISADVANTAGES 

Processing time is high 

 

 

2.3 TITLE: WEAPON DETECTION IN REAL-TIME CCTV VIDEOS USING DEEP LEARNING 

AUTHOR: MUHAMMAD TAHIR BHATTI 

This paper developed the system for both monitoring and control purposes, this work has presented a novel automatic weapon 

detection system in real time. This work will indeed help in improving the security, law and order situation for the betterment and 

safety of humanity, especially for the countries who had suffered a lot with these kinds of violent activities. This will bring a positive 

impact on the economy by attracting investors and tourists, as security and safety are their primary needs. We have focused on 

detecting the weapon in live CCTV streams and at the same time reduced the false negatives and positives. To achieve high precision 

and recall we constructed a new training database for the real-time scenario, then trained, and evaluated it on the latest state-of-the-

art deep learning models using two approaches, i.e. sliding window/classification and region proposal/object detection. Through a 

series of experiments, we concluded that object detection algorithms with ROI (Region of Interest) perform better than algorithms 

without ROI. We have tested many models but among all of them, the state-of-the-art Yolov4, trained on our new database, gave 

very few false positive and negative values, hence achieved the most successful results. The crime rate across the globe has increased 

mainly because of the frequent use of handheld weapons during violent activity. For a country to progress, the law-and-order 

situation must be in control. Whether we want to attract investors for investment or to generate revenue with the tourism industry, 

all these needs is a peaceful and safe environment. The crime ratio because of guns is very critical in numerous parts of the world. 

It includes mainly those countries in which it is legal to keep a firearm. The world is a global village now and what we speak or 

write has an impact on the people. Even if the news they heard is crafted having no truth but as it gets viral in a few hours because 

of the media and especially social media, the damage will be done.  

ADVANTAGES 

Only focused on binary classification 

DISADVANTAGES 

Computational complexity is high 

 

2.4 TITLE: IMPROVING HANDGUN DETECTION THROUGH A COMBINATION OF VISUAL FEATURES AND 

BODY POSE-BASED DATA 

AUTHOR: JESUS RUIZ-SANTAQUITERIA,  

This paper proposes a novel method for the detection of handguns in CCTV video surveillance images. A human body pose 

estimator, OpenPose, has been used to predict the 2D body joint co-ordinates. These keypoints are applied for two main purposes, 

extracting image patches from hand regions and generating normalized keypoint matrices. Then, two independent models generate 

visual and pose features, which are combined and passed through some feed-forward layers to generate image patch predictions. 

The experiments performed show that for the tested datasets the proposed approach improves other methods in terms of AP, 

including some recent ones which also include additional pose information. The combined visual and pose features allow the correct 

recognition of image patches in certain environments where the standard visual features are not sufficient.  

 

To analyze the contribution of the body pose processing branch over the full architecture, the tests have been performed using 

different architectures for visual feature extraction with and without adding the body pose features, reaching higher AP scores with 

the pose-included approaches in almost all cases. Finally, different approaches for handgun detection and FPs reduction may be 

explored. In this work, only individual images are used and temporal information is not considered. Using video sequences in 

combination with the recent transformer-based architectures could help in detecting dangerous objects and also filtering FPs. 

Currently, most systems require human operators to monitor these images. In addition, each operator must control the video 

sequences of multiple security cameras simultaneously.  

ADVANTAGES 

Extract attributes for fire detection automatically 
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DISADVANTAGES 

Better to implement network architectures to extract features for fire detection 

 

2.5 TITLE: A COMPREHENSIVE STUDY TOWARDS HIGH-LEVEL APPROACHES FOR WEAPON DETECTION 

USING CLASSICAL MACHINE LEARNING AND DEEP LEARNING METHODS 

AUTHOR: PAVINDER YADAV 

In the area of security and surveillance, weapon detection is of significant use in computer vision. An automatic weapon detection 

system that responds quickly in situations that could be dangerous is good for public safety. This literature attempts to showcase 

several conventional weapon detection systems using machine learning and the most advanced deep learning techniques. The 

journey began with a manually operated system and progressed to completely automated and sophisticated technologies. In light of 

this, numerous conventional weapon detection techniques have already been developed, viz. HIPD, AAMs, SIFT, SURF, FREAK, 

and many more, wherein the AAMs have emerged to be the preeminent among these. Although the multitudinous applications of 

these conventional techniques have been reviewed in the past, none has so far emerged as an effective technique owing to the 

imprecision in detection of tiny objects due to their complex background and partial occlusion. Classical methods require manual 

intervention for extracting features, and thus, they are not very precise for weapon recognition. This opens a window for the 

development of deep learning architectures capable of automatically discovering higher level features from input images that offer 

speed, accuracy, and real-time applications viz. Despite the fact that datasets have recently emerged, the lack of large and well-

balanced datasets limits the development of deep learning algorithms that are generalizable enough to be employed in automatic 

weapon detection systems. As the public datasets originate from a range of machines with different inherent architectures, domain 

adaption techniques might help.  

ADVANTAGES 

High detection rate 

DISADVANTAGES 

Need more trained data 

 

2.6. TITLE: CONCEPTUAL FRAMEWORK OF AN INTELLIGENT DECISION SUPPORT SYSTEM FOR SMART 

CITY DISASTER MANAGEMENT 

AUTHOR: DAEKYO JUNG 

In response to the escalating frequency and severity of natural disasters catalyzed by climate change, a pivotal study proposes a 

sophisticated support system leveraging big data storage and machine learning analysis. With a primary focus on forest fires and 

extreme temperature events, which annually inflict substantial loss of life and property, the study underscores the inadequacy of 

current disaster response systems, emphasizing the need for advanced methodologies in information collection, visualization, 

storage, and big data analytics. In contrast to conventional approaches, which often rely on simplistic data collection methods, the 

proposed system advocates for a comprehensive big data analysis framework spanning all phases of disaster management: 

prevention, preparation, response, and recovery. By intelligently employing convolutional neural networks (CNNs), these systems 

not only facilitate early detection but also furnish decision-makers with actionable insights, transcending mere statistical 

information. Through a showcased example highlighting the efficacy of CNNs in surveillance video-based fire detection, the study 

underscores the potential for automatic fire detection and prompt response, thereby underscoring its pivotal role in mitigating 

disaster impact. Crucially, the proposed conceptual framework holds promise in empowering decision-makers to make informed 

choices, thereby safeguarding lives, minimizing property damage, and enhancing disaster prediction capabilities. Looking ahead, 

the system and algorithm envisage rigorous real-world testing to enhance accuracy through the diversification of input data and 

refinement of algorithms.  

ADVANTAGES 

Classification accuracy of algorithm can be improved 

DISADVANTAGES 

Need large number of datasets to implement 

 

2.7. TITLE: WILDFIRE-DETECTION METHOD USING DENSENET AND YCLEGAN DATA AUGMENTATION-

BASED REMOTE CAMERA IMAGERY 

AUTHOR: MINSOO PARK 

Firstly, we utilized a data augmentation method aligned with artificial intelligence principles, requiring minimal human intervention 

while generating diverse flame scenarios through the application of adversary, cycle-consistency, and identity losses. This optimized 

model could be pre-trained for various wildfire scenarios, enhancing detection accuracy in new environments.  

Secondly, we improved detection accuracy by integrating a dense block based on DenseNet into the model, which exhibited 

promising performance during training and testing phases. Thirdly, we proposed the utilization of high-resolution images to 

overcome constraints associated with small input sizes, enabling the identification of wildfire locations across a broader range of 

photographs. However, our study had certain limitations. Training was conducted using a limited forest class, potentially affecting 

model performance in identifying smoke features in sky regions. Additionally, the model's efficacy in detecting wildfires during 

nighttime was not explored, warranting further investigation due to distinct characteristics between daytime and nighttime detection.  

ADVANTAGES 

Reduce time complexity  

DISADVANTAGES 

Not robust in accuracy 

 

2.8. TITLE: MULTILABEL IMAGE CLASSIFICATION WITH DEEP TRANSFER LEARNING FOR DECISION 

SUPPORT ON WILDFIRE RESPONSE 
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AUTHOR: MINSOO PARK 

In disaster response situations, decision-makers face complex challenges requiring consideration of various factors beyond simply 

detecting the presence or absence of fire. Prioritizing extinguishing operations demands a comprehensive assessment of factors such 

as the extent of flames, the proximity of critical structures like residential facilities or cultural assets, and the presence of residents 

at the site. By leveraging MLC, our framework enables the simultaneous analysis of multiple aspects of the scene captured by 

imaging devices, providing decision-makers with a more holistic understanding of the situation. One of the key challenges in 

developing such a framework has been the scarcity of annotated training datasets tailored to wildfire scenarios. Previous research 

efforts predominantly focused on binary classification, neglecting the need for more diverse and comprehensive data annotation. To 

address this limitation, our proposed framework introduces a basic MLC-based approach, which offers greater flexibility in 

accommodating varied data types and scenario complexities. To validate the efficacy of our framework, we conducted thorough 

evaluations using well-established performance metrics on a carefully selected dataset. Among the three representative models 

considered, DenseNet-121 emerged as the most effective, demonstrating superior performance in wildfire detection and scene 

analysis. Furthermore, to enhance the interpretability of our model's predictions, we employed Grad-CAM visualization techniques, 

providing valuable insights into the model's decision-making process. Additionally, we proposed a novel method for dividing and 

evaluating each image, ensuring robust performance even when applied to high-resolution photographs generated by advanced 

camera technologies. 

ADVANTAGES 

Improving efficiency and cost effectiveness 

DISADVANTAGES 

Unnecessary alerts and potential disruptions 

 

2.9 TITLE: ATT SQUEEZE U-NET: A LIGHTWEIGHT NETWORK FOR FOREST FIRE DETECTION AND 

RECOGNITION 

AUTHOR: ZHANG, JIANMEI 

Early detection and identification of forest fire can avoid damaging disaster. Fire detection methods such as satellite-based detection, 

optical sensing, wireless sensing and remote sensing gain notable improvements to forest fire alarm. In this study, we focus on 

monitoring fire detection driven by computer vision. Computer vision mechanisms for fire detection could be mainly classified into 

two categories, traditional image processing method and deep Convolutional Neural Network (CNN) method. Existing conventional 

detection algorithms mainly operate based on visual properties of fire, such as color, spectral, texture, motion and geometric features. 

Despite the low cost and simplicity, traditional methods strongly rely on appropriate feature description of fire. Some natural 

phenomena, such as sunset and fog would cause false alarm and missing report to these approaches occasionally.  

ADVANTAGES 

Enhanced Security 

DISADVANTAGES 

Computational Intensity is high 

 

2.10. TITLE: A FOREST FIRE DETECTION SYSTEM BASED ON ENSEMBLE LEARNING 

AUTHOR: RENJIE XU 

The application of convolutional neural networks (CNNs) has notably enhanced object detection performance, but it encounters 

challenges when detecting dynamic objects like forest fires, which lack fixed forms. Individual object detectors struggle with this 

variability and are prone to false positives, often mistaking fire-like objects. To overcome these hurdles, a novel ensemble learning 

approach for real-time forest fire detection is proposed in this study. The method integrates two robust object detectors, YOLOv5 

and EfficientDet, each with distinct strengths, to enhance adaptability to diverse forest fire scenarios. Additionally, a leading model, 

EfficientNet, is introduced to steer the detection process and mitigate false positives. By combining these models, the ensemble 

achieves a higher level of robustness and accuracy. Experimental results demonstrate superior performance compared to other 

prevalent object detectors, showcasing a balanced improvement across metrics such as average precision, average recall, false 

positive rate, frame accuracy, and latency. In summary, the proposed ensemble learning method leverages the strengths of multiple 

object detectors and a leading model to address the challenges of dynamic object detection, particularly in the context of forest fires. 

Its success in improving detection accuracy and reducing false positives underscores its potential for practical application in forestry 

management and fire prevention efforts. 

ADVANTAGES 

Reduced False Positives 

DISADVANTAGES 

Labeling data can be time consuming 

 

3. EXISTING SYSTEM 
3.1 BACKGROUND FOR CORPORATE SAFETY SYSTEM 

There are now more opportunities to improve company safety systems thanks to the development of artificial intelligence (AI) and 

computer vision technology. In particular, real-time object identification has been transformed by deep learning techniques like 

Convolutional neural network algorithm, which enable systems to recognize numerous items in complicated scenarios in real time. 

With its ability to detect objects like weapons or dangerous circumstances like fire with both speed and accuracy, CNN's creation 

marks a significant advancement in AI-powered surveillance. AI-driven solutions offer the ability to efficiently monitor wide areas 

and react quickly to possible dangers in light of the growing sophistication of security threats, particularly in high-risk business 

settings.  SVMs are a type of artificial intelligence algorithm that is used to solve classification problems. The SVM has been trained 

on a dataset of weapon images to learn this same characteristic of various weapon classes in the sense of weapon detection. The 
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algorithm can then use such learned characteristics to categorise new, previously unknown images into the suitable weapon class. 

The hyperplane functions as a classifier, predicting the class of previously unseen images.  

 

 
Figure: Existing System 

 

 

To detect weapons, the SVM must be given training on a properly labeled and matched dataset of images representing various types 

of weapons. The SVM algorithm would then learn to recognise key features in images that are reflective of a specific type of weapon. 

Fire detection is a critical safety requirement in any office environment, as fire hazards can lead to catastrophic damage to property, 

disruption of business operations, and loss of life. Traditional fire detection systems, such as smoke detectors and heat sensors, often 

react only after a fire has already started and may not provide early enough warnings in fast-spreading fire scenarios.  

3.1.1 DISADVANTAGES 

Image based analysis system 

Computational complexity is high 

Need to train large image datasets 

Manual intervention can be needed 

 

4. PROPOSED SYSTEM 
4.1 OBJECT DETECTION MODEL FOR CORPORATE SAFETY SYSTEM 

A smart detection system combining advanced Artificial Intelligence (AI) and Internet of Things (IoT) technologies can efficiently 

identify fire hazards and weapon threats in real time. In order to improve security and emergency response capabilities, the suggested 

system for weapon and fire detection in a corporate safety context uses cutting-edge machine learning technology. Several CCTV 

cameras are positioned strategically throughout the building to continuously watch important locations like meeting rooms, 

hallways, and entrances. Real-time machine learning models trained to identify firearms and fire threats are applied to the video 

streams captured by these cameras. The fire detection model detects visible evidence of flames, while the weapon detection model 

uses algorithms such as YOLO (You Only Look Once) to identify weapons and knives. The system's automated alarm mechanism 

detects threats and promptly notifies security staff, management, and emergency responders, enabling prompt intervention. A 

database records incidents for later study and reporting, while an incident management interface permits real-time monitoring of 

alarms and video recordings.  

4.2 FLOW CHART OF PROPOSED METHODOLOGY 

The diagram illustrates a system for weapon and fire detection using surveillance cameras and deep learning. Initially, datasets of 

weapon images and fire images are collected from sources like KAGGLE. These datasets undergo subregion detection and are then 

split into training and testing sets. A YOLO-based model is constructed and trained using the training set, with performance 

evaluated through training and validation loss analysis. Concurrently, surveillance cameras capture footage, which is then processed 

for object classification. The trained YOLO model is applied to detect weapons (knives or guns) and fire. Upon detection of either 

threat, the system triggers an alarm, sends a message alert, and dispatches a mail alert.  
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Fig 4.1 System Architecture 

 

4.2 ADVANTAGES 

Automated system 

Real time implementations 

Time complexity can be reduced 

4.3 DATA FLOW DIAGRAM 

A two-dimensional diagram explains how data is processed and transferred in a system. The graphical depiction identifies each 

source of data and how it interacts with other data sources to reach a common output. Individuals seeking to draft a data flow 

diagram must identify external inputs and outputs, determine how the inputs and outputs relate to each other, and explain with 

graphics how these connections relate and what they result in. This type of diagram helps business development and design teams 

visualize how data is processed and identify or improve certain aspects. 

 
4.4 USECASE DIAGRAM 

A use case is a list of steps, typically defining interactions between a role (known in Unified Modeling Language (UML) as an 

"actor") and a system, to achieve a goal. 
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The actor can be a human, an external system, or time. In systems engineering, use cases are used at a higher level than within 

software engineering, often representing missions or stakeholder goals. Use Case Diagram has actors like sender and receiver. Use 

cases show the activities handled by both sender and receiver. 

 

4.5 ACTIVITY DIAGRAM 

Activity diagrams are graphical representations of workflows of stepwise activities and action with support for choice, iteration and 

concurrency. In the Unified Modeling Language, activity diagrams are intended to model both computational and organizational 

processes Activity diagrams show the overall flow of control. 

 

 
 

System

Admin

Image acquisition

Features extraction

Model build

Classification

Alert system

User

Upload the image

Model build

Camera capturing

Fire or weapon detection

Alert system
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4.6 SEQUENCE DIAGRAM 

A Sequence diagram is an interaction diagram that shows how processes operate with one another and in what order. It is a 

construct of a Message Sequence Chart. A sequence diagram shows object interactions arranged in time sequence. Sequence 

diagram is sometimes called event trace diagrams, event scenarios, and timing diagrams. A sequence diagram shows, as parallel 

vertical lines, different processes that live simultaneously and horizontal arrows. The messages exchanged between them. 

Sequence diagram has three objects. The connection between the objects is mentioned using stimulus and self-stimulus.

 
 

4.7 CLASS DIAGRAM 

The class diagram is a static diagram. It represents the static view of an application. Class diagram is not only used for visualizing, 

describing and documenting different aspects of a system but also for constructing executable code of the software application. The 

class diagram describes the attributes and operations of a class and also the constraints imposed on the system. The class diagrams 

are widely used in the modeling of object-oriented systems because they are the only UML diagrams which can be mapped directly 

with object-oriented languages. 

 
 

4.8 YOLO MODEL 

You Only Look Once (YOLO) is an object detector that uses deep convolutional neural network features to classify objects in 

computer vision applications. YOLO utilizes only convolutional layers, giving it a complete convolutional network (FCN). 

Convolutional layers include skip links and up sampling layers. Convolutional layers with a stride of 2 are used to down sample the 

feature charts. This helps hold lost lower-level functionality at bay. YOLO is invariant to the size of the input image. Constant input 

size must be retained to avoid different issues which only arise while applying the algorithm. Since our photos was chosen to be 

processed in batches (images in batches may be processed in parallel by the GPU, resulting in performance boosts), setting height 

and width for all images must be specified. Concatenating several photos into a batch is important (concatenating many PyTorch 

tensors into one). Stride is the element by which the network down samples the signal. For e.g., an input picture of size 416 x 416 

would result in an output of size 13 x 13. Per layer in the network's stride is equivalent to the ratio of the output of the layer to the 

input image. Usually, the features acquired by the convolutional layers are passed on to a classifier/regressor, which allows the 

detection prediction (coordinates of the bounding boxes, the class label etc). Using 1 x 1 convolutions, the prediction is performed 

in YOLO. The function map scale before it was included in the convolution is precisely the size of the prediction map. The 

understanding of this prediction map is that each cell will estimate a set number of bounding boxes. 

The YOLO algorithm divides the input image into a grid of cells, and for each cell, it predicts the probability of the presence of an 

object and the bounding box coordinates of the object. It also predicts the class of the object.  

Image upload Model build Camera capture
Classification Alert system

1 : Upload image()

2 : Features extraction()

3 : YOLO based model file()

4 : Fire and Weapon detection from camera()

5 : Fire and weapon relevant pixels identification()

6 : YOLO algorithm()

7 : SMS or mail notification()

Fire and weapon image acquisition

+Fire image
+Weapon image

+Upload image()
+Image read()
+Features extraction()

Fire  or Weapon Features extraction

+Color
+Shape
+Texture

+Features prediction()
+Build the model using YOLO()

Alert_system

+Segmented features

+YOLO classification()
+Fire detection()
+Weapon detection()
+SMS or Mail alert()
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Input image is passed through a CNN to extract features from the image. 

The features are then passed through a series of fully connected layers, which predict class probabilities and bounding box 

coordinates. 

The image is divided into a grid of cells, and each cell is responsible for predicting a set of bounding boxes and class probabilities. 

The output of the network is a set of bounding boxes and class probabilities for each cell. 

 
 

4.8.1 PYTHON 

Python is a high-level, interpreted programming language that is widely used in various domains such as web development, scientific 

computing, data analysis, artificial intelligence, machine learning, and more.  

open-source libraries and packages that extend its capabilities. Python is an interpreted language, which means that it is executed 

line-by-line by an interpreter rather than compiled into machine code like C or C++. This allows for rapid development and testing, 

as well as easier debugging and maintenance of code. Python is used for a variety of applications, including web development 

frameworks such as Django and Flask, scientific computing libraries such as NumPy and Pandas, and machine learning libraries 

such as TensorFlow and PyTorch. It is also commonly used for scripting and automation tasks due to its ease of use and readability. 

Overall, Python is a powerful and versatile programming language that is widely used in a variety of domains due to its simplicity, 

ease of use, and active community. 

 
Figure: Python 

 

Python interpreters are available for many operating systems. CPython, the reference implementation of Python, is open source 

software and has a community-based development model, as do nearly all of Python's other implementations. Python and CPython 

are managed by the non-profit Python Software Foundation. Rather than having all of its functionality built into its core, Python 

was designed to be highly extensible. This compact modularity has made it particularly popular as a means of adding programmable 

interfaces to existing applications. Van Rossum's vision of a small core language with a large standard library and easily extensible 

interpreter stemmed from his frustrations with ABC, which espoused the opposite approach. While offering choice in coding 

methodology, the Python philosophy rejects exuberant syntax (such as that of Perl) in favor of a simpler, less-cluttered grammar. 

As Alex Martelli put it: "To describe something as 'clever' is not considered a compliment in the Python culture."Python's philosophy 

rejects the Perl "there is more than one way to do it" approach to language design in favour of "there should be one—and preferably 

only one—obvious way to do it". 

Python's developers strive to avoid premature optimization, and reject patches to non-critical parts of CPython that would offer 

marginal increases in speed at the cost of clarity.[ When speed is important, a Python programmer can move time-critical functions 

to extension modules written in languages such as C, or use PyPy, a just-in-time compiler. CPython is also available, which translates 

a Python script into C and makes direct C-level API calls into the Python interpreter. An important goal of Python's developers is 

keeping it fun to use. This is reflected in the language's name a tribute to the British comedy group Monty Python and in occasionally 

playful approaches to tutorials and reference materials, such as examples that refer to spam and eggs (from a famous Monty Python 

sketch) instead of the standard for and bar. A common neologism in the Python community is pythonic, which can have a wide 

range of meanings related to program style. To say that code is pythonic is to say that it uses Python idioms well, that it is natural 

or shows fluency in the language, that it conforms with Python's minimalist philosophy and emphasis on readability.  

Python has a wide range of applications, including: 

Data Science: Python is one of the most popular languages for data science, thanks to libraries like NumPy, Pandas, and Matplotlib 

that make it easy to manipulate and visualize data. 

Machine Learning: Python is also widely used in machine learning and artificial intelligence, with libraries like TensorFlow, Keras, 

and Scikit-learn that provide powerful tools for building and training machine learning models. 

 

Web Development: Python is commonly used in web development, with frameworks like Django and Flask that make it easy to 

build web applications and APIs. 
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In addition to its versatility and ease of use, Python is also known for its portability and compatibility. Python code can be run on a 

wide range of platforms, including Windows, macOS, and Linux, and it can be integrated with other languages like C and Java. 

Overall, Python is a powerful and versatile programming language that is well-suited for a wide range of applications, from data 

science and machine learning to web development and scientific computing. Its simplicity, readability, and large community of 

developers make it an ideal choice for beginners and experts alike. 

 

5. RESULTS AND DISCUSSION 
In this section provide the implementation status of proposed work about model for corporate safety system 

 

 
 

 
 

 

 

 
 

 

6. CONCLUSION AND FUTURE WORK 
Corporate safety systems have greatly improved over the years thanks to the inclusion of cutting-edge deep learning algorithms, 

like YOLO for real-time object identification. Enterprises can proactively mitigate possible threats and promptly manage 

emergencies by implementing a real-time system that can identify weapons and fire hazards. To identify firearms, flames, and other 

hazards, the suggested system blends AI-based detection algorithms with ongoing video monitoring. establishing an automated alert 

system that guarantees prompt notice to emergency responders and security staff. By lowering reaction times, this real-time detection 

not only improves overall workplace safety but also lowers the chance of harm to workers and property. Additionally, by logging 

incidents for future study, the technology enables firms to examine safety violations and gradually enhance standards. In the end, 

this strategy produces a more secure and resilient work environment where AI-driven solutions supplement conventional safety 

precautions, offering a scalable, effective, and dependable response to contemporary security issues.  

 

7. FUTURE WORK 
Efforts to reduce false positives and negatives could involve using ensemble learning techniques or incorporating context-aware 

detection, where surrounding objects and human behaviors are analyzed to differentiate threats from benign scenarios. Additionally, 

optimizing YOLO for edge devices can enhance its performance in resource-constrained environments.  
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