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Abstract- In this fast-paced world, the number of deaths due to 
accident is growing at an expeditious rate. Major reasons for these 
accidents are rash driving, drowsiness, drunken driving, 
carelessness, etc. An indicator of survival rates after detecting 
accidents is the time between the occurrence of accidents and the 
advent of medical care to the victim. The rapid growth of 
technology has made everything more facile and this advancement 
in technology additionally increased accidents. Due to this delayed 
medical attention, the accident victims might die as well. As a 
solution to these problems, we introduce a system that detects road 
accidents and will provide an alert message to the most proximate 
control room immediately. The camera module of the system is 
deployed in accident-prone areas. Whenever an accident occurs, it 
will detect the accident and immediately report about it to the 
nearby control room. The working of the system is based on deep 
learning techniques that use convolutional neural networks. By 
utilizing this system, many people can be saved from death. 

 

Index Terms—Deep learning, image processing, neural networks 

I.INTRODUCTION 

 

1N India, more than 150,000 people die due to traffic 

accidents that means, about 400 fatalities a day! 

Surveys have been conducted and found that the source 

of majority deaths across the world is due to road 

accidents. Approximately 50 60 percent of the delays 

on urban freeways are associated with incidents, and on 

urban surface streets, a large percentage of traffic 

accidents and most delays occur at or near intersections 

[l]. In India 377 people die every day due to road 

accident which is four times more than the annual death 

toll from terrorism [2]. World Health Organization 

conducted a survey on different causes of death due to 

injury [3]. 93 percent of the world's fatalities on the 

roads occur in low- and middle-income countries, even 

though these countries have approximately 60 percent 

of the world's vehicles [4]. Most of the deaths arise due 

to the lack of immediate medical care provided to the 

victim at the time of an accident. Traffic hazard is one 

of the major issues to be dealt with, when it comes to 

transportation. Studies have shown that approximately 

four deaths are happening in every minute due to road 

accidents. Deaths occur mostly during the first hour of 

impact. Delay in reporting the accidents immediately to 

the control room is a serious issue. A lot of delay arises 

in each and every stage due to the human element 

involved [5]. Our government had implemented many 

strict rules to reduce the accidents that are increasing 

day by day. But unfortunately, they are not proven to 

be sufficient to reduce the number of accidents. Thus, 

only possible solution is to reduce the number of deaths 

caused due to these accidents. Existing systems for 

accident detection include components like IR sensors, 

IMU sensors, ARDUINO UNO etc. 

 

Evaluation of the systems using these components 

reveals that the system lacks accuracy and the proposed 

model can identify accidents more accurately and 

effectively than these existing ones. The system provides 

mechanism that sent an alert to the control room to ensure 

timely action to help the victim of accident. For the working 

of the system, deep learning technique was used that uses 

convolutional neural network. There were no dataset 

available for training the system. So, a dataset was created 

that focuses on accidents occurring in India. The images 

were then tramed on the convolutional neural network 

(CNN) model. The trained model was tested with external 

images and obtained an accuracy of eight-five percent. 

Video classification is done by performing the technique of 

averaging of frames. It is used for detecting accidents in 

real time. The probability of occurrence of accidents were 

checked frame by frame and if the probability indicates an 

accident, then emergency messages are sent to nearby 

control rooms using GSM module. 

The rest of the paper is organized as follows. Section Il 

explains about the literature survey. Section Ill describes 

about the proposed work. The results are discussed in 

Section IV. The advantages and future work is labeled in 

Section V. At last, Section VI concludes the paper with 

conclusion. 

 

II. LITERATURE REVIEW 

 

Various literature papers were studied and analyzed to 

understand their work and techniques. Thus, we studied the 

demerits and merits of various ideas related to accident 

detection. In one paper [6], two phases are used, an accident 

detection phase and an accident prevention phase. The 

authors have mentioned that they used IR sensors and 

Arduino Uno technology. But in [6], they do not provide an 

accurate result and also the sensors are costly. In another 

paper [7], an accident detection system using Inertial 

Measurement Unit (IMU) and 3G cellular module using an 

accident detection method, but the IMU suffer accumulated 

error and it is complex. Another technology discussed in the 

paper [8] was a vision-based accident detection system for 

detecting, recording, and reporting accidents at 

intersections. They extract features of moving vehicles 

using cameras in order to detect accidents. In [8], the results 

may be wrong when vehicles move fast. There is a method 

in which accidents are detected using a set of speed sensors 

spatially located in a street that can communicate using a 

particular network [9]. Also, there is a smart phone-based 
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accident detection system, in which data is 

continuously collected from smartphone's 

accelerometer and analyzed using Dynamic Time 

Warping (DTW) [10]. In another paper [1 1], Accident 

Detection and Reporting System (ADRS) is placed 

inside the vehicle that uses a sensor to detect accidents. 

The sensor output is monitored using a microcontroller. 

In a paper [51, two methods for detecting and reducing 

accidents were discussed, one was to use a Smart 

Helmet in which the mechanism automatically checks 

whether the rider is wearing a helmet, and another 

system is used to detect accidents and report it using 

GSM module. But this system mainly focuses on two- 

wheeler accidents. 

 

Ill. PROPOSED WORK 

 
Since there was no dataset available, a dataset was 

created that includes accident and non-accident images. 

If an accident occurs, an alert message will be sent to 

the nearby control unit. We trained the system with the 

created dataset. The trained system is then incorporated 

with the cameras so as to capture the video of the 

vehicles on the road. By calculating the probability, the 

system predicts whether an accident happened or not. 

In case of an accident, an alert is sent to the control 

rooms using the GSM module. Fig. I is the flowchart 

depicting working Of the system. The camera module 

records the video Of vehicles in the road. The camera is 

placed at fixed locations, mostly in accident-prone 

areas. Whenever an accident occurs, it is predicted 

using our deep learning model and followed by sending 

alert message to the nearby control rooms. 

Dataset Creation 

Our main focus is on accidents occurring in India. But 

the dataset was not available, so the dataset was created 

initially. It consists Of five thousand images which 

includes 2500 accident images and 2500 non-accident 

images. The dataset consists Of 

the images of accident that happen at different parts of 

India. The images are downloaded from google images. All 

images are then converted into the same format and same 

size. 

B. Training and Validation 

4000 images belonging to 2 classes were used for training 

purpose. These images are passed through the different 

layers of convolutional neural network. It consists of 

convolutional and max pooling layers. The images are 

resized before passing through the convolutional layers. 

Dropout is used to prevent overfitting. This is set down by 

setting the outgoing edges to O during each update Of the 

training phase. Overfitting is a noticeable issue that occurs 

when the system learns too much. This happens when the 

model which we use fits so well to the training set. The 

dataset consists Of accident and non-accident images. For 

validation, we use 1000 images belonging to two classes 

which are accident and non-accident. The trained model has 

to be evaluated with some Other images. This is important 

since it helps to evaluate the accuracy Of our system. 

Dataset was trained for 30 epochs to get more accuracy. We 

got both training and validation accuracy and loss to 

understand how well the images have been learned by the 

model. Fig. 2 shows the accuracy gained for training and 

validation Of images, the training and validation curve 

indicates that the system is trained well. Fig. 3 shows the 

loss occurred during training and validation. The curve here 

also indicates the loss incurred is also less as the number Of 

epochs increased. The model is created using sequential 

API. This sequential model is actually a linear stack Of 

layers. After the creation of this sequential model, image is 

passed through different convolutional, max pooling and 

dense layers. 

 

Loss Curves 

 
Epochs 

Fig. 2. Training and Validation accuracy. 

The sequential model mainly consists of the convolution, 

Batch Norm and the ReLu activation function. Each frame 

of the video is passed through the convolutional layer. The 

activation function used is ReLu or rectified linear unit. It is 

defined as 

(1) 

 
Fig. 1. Working of the System 

http://www.ijcrt.org/


www.ijcrt.org                                                        © 2025 IJCRT | Volume 13, Issue 10 October 2025 | ISSN: 2320-2882 

IJCRTBH02002 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 9 
 

occurs, immediately an alert message is sent to the control 

room. Thus, immediate medical support can be provided to 

the victim of the accident. GSM module is used for the 

communication purpose. Certain numbers are stored in the 

memory of the GSM module. So, whenever an accident 

occurs, alert will be sent to those numbers along with the 

location of the cameras stored in the database. 

V. RESULT 
 

 

 
Fig. 3. Training and Validation loss 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fully 

IV. RESULTS 

After the training, the system was able to detect accident 

images and non-accident images. We tested the system for 

2000 images and out of that 1702 images were correctly 

predicted. So, almost eighty five percent of image 

prediction was successful. 

As of now, we tested our system using videos of accidents 

that are available. Fig. 5 and Fig. 6 are the two different 
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Fig. 4. Lavers in the neural network 

 

 

After that, it passes through the max pooling layer. It 

reduces the spatial dimensions of the output and 

followed by convolutional layer of 64 filters. The first 

dropout makes 25 percent of dropout to reduce the 

overfitting. Flatten operation is added after this layer to 

reshape the tensor. It is reshaped such that it is equal to 

the number of elements contained in tensor. Then it is 

passed through the dense layers. Finally, a soft-max 

classifier is added. Output will be the prediction values. 

Image data-generator is used for data augmentation and 

batch size is usually fixed during training and 

inference. The train batch size is fixed to 100 and 

validation batch size to 10. Fig. 4 represents the 

convolution layers and the output predictions. 

 
C. Video Classification 

After training, model predicts accidents with an 

accuracy of 85 percent. For video classification, deque 

was used for performing the rolling prediction 

averaging. The deque is initialized to the default value 

128. Then it starts to loop over frames of the video 

which is given as the input. If there are no frames to 

grab it means that it has reached the end of the video. 

The frame dimension was set to 64. This is done 

because the dataset with which we trained are images 

with 64*64 dimensions. The next step is the mean 

subtraction. After that, the results of predictions of each 

frame were obtained. These results are then stored into 

a deque. Using the probability of frames, it was able to 

predict whether it is an accident or not. The model will 

detect when an accident occurs and message will be 

sent to officials. 

D. Alert System 

For informing officials about the accident, an alert 

message is sent to them using GSM module which is 

incorporated along with the camera. When an accident 

frames of our test video. The video contains an accident that 

has been occurred between a bike and a scooter. Since we 

trained the system using the created dataset, the accuracy of 

predicting the accident is eighty-five percent. We have 

tested the system with 20 videos. The system predicted an 

accident successfully for those videos. Whenever an 

accident occurs, an alert message is sent to predefined 

numbers along with the location of the camera. The 

cameras used are night-vision cameras, so that accidents 

occurring at night can be predicted. The camera has a vision 

of about 10 to 150m. The camera , module is deployed in 

accident-prone areas like large curves, slippery roads, etc. 
 

 

 

V. ADVANTAGES AND FUTUREWORK 

 

First and primary advantage of the system is that there is no 

existing mechanism available to detect accidents. There are 

several papers published regarding accident detection that 

uses different sensors but they have many limitations. Not 

only the sensor-based technologies are costly but the 

installation of these systems is very difficult. But in the case 

of our system the cameras placed at the roads have a location 

already kept at the database. So, whenever it finds an 

accident using the camera, the corresponding location along 

with the alert message is sent to the nearby control rooms. 

Another main advantage of this system is that in future the 

system can be also implemented along with the speed-

detection cameras. It makes the system more efficient. In the 

case of sensor-based system several modules like GSM, GPS, 

various sensors, etc. are needed to be installed which is a 

tedious and non-reliable method. 

VI. CONCLUSION 

The proposed system is used to detect road accidents. When 

an accident is detected, an alert message is sent to nearby 

control rooms using the GSM module. This system is more 

reliable and economical when compared to existing 

systems. It can detect accidents with high level of accuracy 

as the model architecture is trained using the created dataset. 

Our preliminary evaluation shows that the system works in a 

perfect manner and can be deployed over a large area. With 

the help of this system, immediate action can be taken by 

sending alert to the officials and will help the medical teams 

to reach the accident spot in time and save the valuable 

human lives. Thus, the proposed system will play an 

important role in the society where road accidents have 

nowadays become a major threat. 

http://www.ijcrt.org/


www.ijcrt.org                                                        © 2025 IJCRT | Volume 13, Issue 10 October 2025 | ISSN: 2320-2882 

IJCRTBH02002 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 11 
 

REFERENCES 

[1] Y. ZHANG, R. Q. HU, L. M. BRUCE, N. BALRAJ, AND S. 

ARORA, “DEVELOPMENT  OF REAL-TIME  AUTOMATED 

ACCIDENT  DETECTION SYSTEM  AT  INTERSECTIONS,”  IN  

83RD  ANNU.  MEETING TRANSPORTATION RESEARCH 

BOARD, WASHINGTON, DC, 2004. [2] 

D. SELVATHI, P. PAVITHRA, AND T. PREETHI, “INTELLIGENT 

TRANSPORTATION SYSTEM FOR ACCIDENT PREVENTION AND 

DETECTION,” 2017 INTERNATIONAL CONFERENCE ON 

INTELLIGENT COMPUTING AND CONTROL SYSTEMS 

(ICICCS), 2017. FORMAN, G. 

2003. [3] USMAN KHALIL,ADNAN NASIR, S.M. KHAN,T. JAVID, 
S.A. 

RAZA, A. SIDDIQUI ,“AUTOMATIC ROAD ACCIDENT 

DETECTION USING ULTRASONIC SENSOR”. [4] WORLD 

HEALTH ORGANIZATION, “ROAD TRAFFIC INJURIES,” LAST 

ACCESSED ON 10 FEBRUARY 2020. [ONLINE] AVAILABLE: 

HTTP://WWW.WHO.INT/NEWS-ROOM/ 

FACTSHEETS/DETAIL/ROAD-TRAFFIC-INJURIES. [5] HARI 

SANKAR S, JAYADEV K, SURAJ B AND APARNA P, “A 

COMPREHENSIVE SOLUTION TO ROAD TRAFFIC ACCIDENT 

DETECTION AND AMBULANCE MANANGEMENT” IN 2016 

INTERNATIONAL CONFERENCE ON ADVANCES IN 

ELECTRICAL, ELECTRONIC AND SYSTEM ENGINEERING, 14-

16 NOV 2016, PUTRAJAYA,MALAYSIA. 

[6]  N.  T.  S.  A.  WADHAHI,  S.  M.  HUSSAIN,  K.  M.  YOSOF,  

S.  A. HUSSAIN,  AND  A.  V.  SINGH,  “ACCIDENTS  

DETECTION  AND PREVENTION  SYSTEM  TO  REDUCE  

TRAFFIC  HAZARDS  USING  IR SENSORS,”2018 7TH 

INTERNATIONAL CONFERENCE ON RELIABILITY, INFOCOM 

TECHNOLOGIES AND OPTIMIZATION (TRENDS AND FUTURE 

DIRECTIONS) (ICRITO), 2018. [7] KORRAKOT SURAKUL AND 

SUCHA SMANCHAT,  “AN  ACCIDENT  DETECTION  

TECHNIQUE  USING INERTIAL  MEASUREMENT  UNIT  AND  

ODOMETRY,”  IN 2016  13TH INTERNATIONAL  JOINT  

CONFERENCE  ON  COMPUTER  SCIENCE  AND SOFTWARE  

ENGINEERING  (JCSSE).  [8]  YONG-KUL  KI,  MEMBER, 

IEEE, AND DONG-YOUNG LEE, “A TRAFFIC ACCIDENT 

RECORDING AND REPORTING MODEL AT INTERSECTIONS,” 

IEEE TRANSACTIONS ON  INTELLIGENT  TRANSPORTATIONS  

SYSTEMS,  VOL.  8,  NO.  2, JUNE  200.  [9]  LUCA  

CANZIAN,  UGUR  DEMIRYUREK,  MEMBER, IEEE, AND 

MIHAELA VAN DER SCHAAR, FELLOW, IEEE, “COLLISION 

DETECTION  BY  NETWORKED  SENSORS,”IEEE  

TRANSACTIONS  ON SIGNAL AND INFORMATION PROCESSING 

OVER NETWORKS, VOL. 2, NO.  1,  MARCH  2016  [10]  

FADI  ALOUL,  IMRAN  ZUALKERNAN, RUBA ABU-SALMA, 

HUMAID AL-ALI AND MAY AL-MERRI “IBUMP: 

SMARTPHONE  APPLICATION  TO  DETECT  CAR  ACCIDENTS  

,”IAICT 2014,  BALI  28-30  AUGUST  2014.  [11]  RAJESH  

KANNAN MEGALINGAM, RAMESH NAMMILY NAIR AND SAI 

MANOJ PRAKHYA “WIRELESS  VEHICULAR  ACCIDENT  

DETECTION  AND  REPORTING SYSTEM ,”IN 201O 

INTERNATIONAL CONFERENCE ON MECHANICAL AND 

ELECTRICAL TECHNOLOGY (ICMET 2010). 

http://www.ijcrt.org/
http://www.who.int/NEWS-ROOM/

