
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 07 Issue: 06 | June - 2023                                SJIF Rating: 8.176                                 ISSN: 2582-3930            

 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM23357                                |        Page 1 

TRAFFIC SIGNAL DETECTION SYSTEM BY USING DEEP 

LEARNING (CNN ALGORITHM) 
  

L.Rishitha Goud 

B.Tech 

School of  Engineering,Hyd,India 

2111cs020400@mallareddyuniversity.ac.in 

 

K.Rishitha  

B.Tech 

School of  Engineering,Hyd,India 

2111cs020402@mallareddyuniversity.ac.in 

 

N.Rithish Kumar 

B.Tech 

School of  Engineering,Hyd,India 

2111cs020404@mallareddyuniversity.ac.in 

 

T.Rishitha  

B.Tech 

School of  Engineering,Hyd,India 

2111cs020401@mallareddyuniversity.ac.in 

 

P.Rashmitha  

B.Tech 

School of  Engineering,Hyd,India 

2111cs020403@mallareddyuniversity.ac.in 

 

SK.Riyaz Ahmad 

B.Tech 

School of  Engineering,Hyd,India 

2111cs020405@mallareddyuniversity.ac.in 

 

 

 

Guide:G.Chinni Krishna  

Assistant Professor  

School of Engineering, 

Mallareddyuniversity 

Chinnikrishna.g@gmail.com 

                                                              School of Engineering,  

MALLA REDDY UNIVERSITY,HYD,INDIA 

 

  

Abstract: Traffic signal detection plays a crucial 

role in ensuring road safety and efficient traffic 

management. In this research paper, we propose a 

method for detecting traffic signals using a 

Convolutional Neural Network (CNN) algorithm 

and deep learning techniques. Our approach 

leverages the ability of CNNs to automatically 

learn discriminative features from images and 

generalize well to unseen data. We present a 

comprehensive study that includes dataset 

acquisition and preprocessing, CNN architecture 

selection and justification, training process and 

parameter optimization, and evaluation of the 

trained model on a test dataset. The experimental 

results demonstrate the effectiveness and accuracy 

of our proposed method in detecting traffic signals, 
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providing a promising solution for real-world 

applications. Deep learning-based approaches, on 

the other hand, have shown promising results in 

traffic signal detection. These approaches involve 

training a neural network model on a large dataset 

of labeled images of traffic signals. The model can 

then be used to detect traffic signals in new images. 

Object detection models such as Faster R-CNN, 

YOLO( v5 ), and SSD are commonly used for 

traffic signal detection. 

I. Introduction 
 Background and significance of traffic 

signal detection: signal detection is of utmost 

importance for effective traffic management, 

ensuring safety, optimizing traffic flow, and 

improving overall transportation efficiency. It 

plays a vital role in enhancing road safety, reducing 

congestion, and enabling efficient use of road 

infrastructure. An automated traffic signal 

detection system brings numerous benefits, 

including improved accuracy, real-time 

monitoring, valuable data insights, cost savings, 

and scalability. These advantages contribute to 

efficient traffic management, and safer 

transportation networks. 

Overview of CNN algorithms: CNNs are a 

cornerstone of computer vision, providing an 

effective framework for automatically learning and 

extracting meaningful visual features from images. 

Their hierarchical feature learning, parameter 

sharing, and end-to-end training enable superior 

performance in various computer vision tasks, 

revolutionizing image classification, object 

detection, and other related fields. 

Research objective and scope: The main 

objective of traffic signal detection is to improve 

road safety and traffic flow by accurately and 

efficiently detecting and classifying traffic signals 

in real-time. This objective can be achieved by 

developing a robust and accurate traffic signal 

detection system that can identify the presence, 

location, and state of traffic signals in a given 

environment. The system should be able to operate 

in a variety of lighting and weather conditions and 

should be able to handle different types of traffic 

signals. The ultimate goal is to reduce the number 

of accidents, improve traffic flow, and enhance 

overall road safety. Achieving this objective can  

have a significant impact on the quality of life for 

drivers, pedestrians, and the community as a whole. 

II.  Literature Review:  

This study proposed a deep learning approach for 

traffic signal detection and recognition. The 

researchers utilized a CNN architecture called 

YOLO (You Only Look Once) for traffic signal 

detection. The model achieved real-time 

performance and high accuracy in detecting and 

recognizing traffic signals in complex urban 

environments. 

EXISTING SYSTEM:  
There are two types of approaches for traffic light 

detection.  

A) Haar Cascade Classifier: Haar Cascade is a 

popular object detection algorithm used to detect 

objects in images or videos. This algorithm uses a 

set of features and classifiers to identify a particular 

object in an image. To detect traffic lights using 

Haar Cascade, the algorithm is trained on a dataset 

of traffic light images, including different colors 

and shapes of traffic lights  

B) Machine Learning-Based Systems: This 

involves using machine learning algorithms to 

analyze the data from cameras or other sensors to 

detect the traffic lights. These systems can learn to 

recognize the traffic lights based on patterns in the 

data. 

Limitations of existing system:  
⚫ Lighting and Weather Conditions: Traffic 

signal detection can be affected by different 

lightings and weather conditions, such as 

shadows, reflections, glare, and rain, which 

can make it difficult for the system to 

accurately detect and classify traffic 

signals.  

⚫ Occlusions: Objects such as trees, 

buildings, and other vehicles can block the 
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view of traffic signals, making it challenging 

for the system to detect them. 

⚫  Type of Traffic Signals: Different types of 

traffic signals, such as pedestrian signals and 

flashing lights, can be challenging for the 

system to detect and classify. 

Proposed System :  
Deep Learning-based Object Detection:  

Deep learning algorithms, such as convolutional 

neural networks (CNN), have been shown to be 

effective in detecting objects in images and videos. 

These algorithms can learn to detect features that 

are useful in identifying a particular object, such as 

a traffic light. To detect traffic lights using deep 

learning-based object detection, a large dataset of 

labeled images is used to train the algorithm. The 

trained algorithm can then be used to detect the 

presence of traffic lights in new images or videos. 

Popular deep learning frameworks used for object 

detection include TensorFlow, PyTorch, and 

Keras. 

III.  Problem Statement: The goal of this 

project is to develop an efficient and accurate 

traffic signal detection system that can overcome 

these challenges. The system should leverage 

advanced computer vision techniques, such as deep 

learning and CNN algorithms, to achieve robust 

and reliable detection and recognition of traffic 

signals, enabling safer and more efficient traffic 

management. 

IV.  Methodology:   
Data preprocessing technique: Preprocessing 

techniques are used to prepare the input data for 

object detection models, and can have a significant 

impact on the accuracy and performance of the 

model. Here are some common preprocessing 

techniques for object detection:  

• Image resizing: Resizing images to a fixed size 

is a common preprocessing step in object detection. 

This can help to reduce the memory requirements 

of the model and speed up training and inference. 

When resizing images, it's important to maintain 

the aspect ratio toavoid distorting the objects in the 

image.  

• Image normalization:Normalizing the pixel 

values of the image can help to reduce the impact 

of  llighting conditions and improve the 

performance of the model. Common data 

augmentation techniques include random cropping, 

flipping, rotation, and adding noise or blur to the 

image.  

● Object scaling: Objects in the image can be 

scaled to different sizes to improve the detection 

accuracy of the model. This can be done by either 

resizing the entire image or using region-based 

techniques to selectively scale the objects in the 

image.  

● Object masking: In some cases, it may be 

beneficial to mask out parts of the image that are 

not relevant to the object detection task. This can 

be done by segmenting the image and removing 

regions that do not contain the object of interest.  

● Object labeling: Object detection models 

require annotated data to train on. Object labeling 

is the process of manually or automatically 

annotating the objects in the image with bounding  

boxes, segmentation masks, or other labels that 

specify the location and class of the object. 

 

 

METHODS AND ALGORITHMS :  

1. YOLO (You Only Look Once): YOLO is a 

real-time object detection algorithm that is known 

for its speed and accuracy. It uses a single neural 

network to predict the bounding boxes and class 

probabilities for all objects in the image.  

2.FasterR-CNN(Region-based 

Convolutional Neural Network): Faster R-

CNN is a two- stage object detection algorithm that 

uses a region proposal network (RPN) to generate 

potential object locations, and then uses a second 

network to refine the proposals and classify the 

objects.  

3. SSD (Single Shot Multibox Detector): 

SSD is a real-time object detection algorithm that 

uses a single network to predict the bounding boxes 

and class probabilities for all objects in the image. 
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It uses a feature pyramid network to capture objects 

at different scales.  

4. Retina Net: Retina Net is an object detection 

algorithm that uses a novel focal loss function to 

address the class imbalance problem that is 

common in object detection datasets. It use feature 

pyramid network and a single-stage detection 

architecture. 

5. Mask R-CNN: Mask R-CNN is a two-stage 

object detection algorithm that extends FasterR-

CNN by adding a third branch to predict object 

masks. This allows the algorithm to perform 

instance segmentation in addition to object 

detection.  

6. Cascade R-CNN: Cascade R-CNN is a 

variant of Faster R-CNN that uses a cascade of 

detectors to improve detection performance. The 

first detector is trained to remove easy negative 

examples, and subsequent detectors are trained to 

remove progressively harder examples.  

7.R-FCN(Region-based FullyConvolutional 

Network): R-FCN is a region-based object 

detection algorithm that uses fully convolutional 

networks to perform detection. It uses position 

sensitive score maps to predict the bounding boxes 

and class probabilities.  

8. Retina Mask: Retina Mask is an object 

detection algorithm that combines the Retina Net 

architecture with a mask prediction branch similar 

to Mask R-CNN. It uses a novel loss function to 

balance the object detection and mask prediction 

tasks. 

V. Experimental Results: 
 CNNs have been successfully applied to various 

computer vision tasks, including object detection, 

and they have also shown promising results in 

detecting traffic signals.  

1. Data Collection: Collect and annotate a large 

dataset of images that includes the objects of 

interest, along with their corresponding bounding 

boxes or segmentation masks. The dataset should 

be diverse and representative of the real-world 

scenarios where the model will be deployed.  

2. Data Preprocessing:Preprocess the dataset by 

applying techniques such as  image resizing, 

normalization, data augmentation, and object 

labeling to prepare the data for  

training.  

3. Model Selection: Choose an appropriate 

object detection model architecture that fits the 

requirements of the task at hand. Consider factors 

such as speed,  accuracy,   complexity,  

and the size of the dataset.  

4. Model Training: Train the object detection 

model on the preprocessed dataset using a suitable 

loss function and optimization algorithm. Fine-tune 

the hyper parameters of the model to achieve the 

best performance. 

5. Model Evaluation: Evaluate the performance 

of the trained model on a held-out validation set 

using metrics such as mean average precision 

(mAP), accuracy, andrecall. Identify areas where 

the model is performing well and where it needs 

improvement.  

6. Model Optimization: Optimize the object 

detection model by experimenting with different 

architectures, loss functions, optimization 

algorithms, and hyperparameters to achieve the 

best possible performance.  

7. Model Deployment: Deploy the trained 

object  detection  model to the   target     platform,  

whether it is a mobile device, a web application, or 

a cloud-based service. Optimize the model for 

inference speed and memory requirements.  

8. Model Monitoring and Maintenance: 

Monitor the performance of the deployed model 

over time and update it as needed to reflect changes 

in the environment, the data, or the requirements of 

the task. 
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OUTPUT: 

 

 

 

 

VI. Conclusion:  In conclusion, traffic light 

detection is an important aspect of intelligent 

transportation systems. It involves using computer 

vision techniques and machine learning algorithms 

to identify the presence, location, and status of 

traffic lights in real-time. Traffic light detection 

plays a crucial role in improving road safety, 

reducing traffic congestion, and enhancing overall 

driving experience. With the advancements in 

computer vision and machine learning 

technologies, traffic light detection systems have 

become more accurate and reliable. However, there 

are still some challenges that need to be addressed, 

such as handling adverse weather conditions and 

dealing with occlusions. Overall, traffic light 

detection is a promising area of research that can 

have a significant impact on the future of 

transportation.  

VII. Future Work: The development of 

accurate and efficient traffic signal detection 

algorithms is essential for the safe and reliable 

operation of autonomous vehicles. Ongoing 

research in this area is expected to lead to further 

improvements in the performance of traffic signal 

detection systems, contributing to the development 

of more advanced autonomous driving systems. 
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