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Abstract – Real time object detection is a complex 

area of computer vision, vast and vibrant. If there is 

a single object to be detected in an image, it is known 

as Image Localization and if there are multiple 

objects in an image, then it is Object Detection. Real 

time object identification to find and recognize real 

objects such as cars, bicycles, TV, flowers and 

people from pictures or videos. Object identification 

technique allows you to find out image or video 

details, as it allows detection, localization and 

multiple detection Objects in pictures or videos. 

Identifying objects in a video or image stream can be 

done through processes such as pre-processing. 

segmentation, foreground and background 

extraction, feature extraction. We will try to add new 

features related to the real world in future versions. 

In today's scenario, the Single Shot Multi-Box 

Detector (SSD) algorithm is considered the fastest 

approach for object detection using a single layer of 

a convolutional network. In our paper, we have 

focused on enhancing the classification accuracy of 

object detection while maintaining the algorithm's 

speed. Experimental results have confirmed that our 

proposed improved SSD algorithm achieves high 

accuracy. 

1.INTRODUCTION 

Object recognition is the process of recognizing 

objects in videos and images. It is a computer vision 

technique that allows autonomous vehicles to classify 

and detect objects in real-time. Object detection is a 

well-known computer technology associated with 

computer vision and image processing. With the 

advent of deep learning techniques, the accuracy for 

object detection has  

increased drastically. It focuses on detecting the 

objects or its instances of a certain class (such as 

animals, flowers, humans) in digital images and 

videos. There are various applications including face 

detection, character recognition, and vehicle 

calculator using dependencies such as TensorFlow, 

OpenCV, image Ai etc., we can detect each and every 

object in image by the area object in an highlighted 

rectangular boxes and identify each and every object 

and assign its tag to the object. This also includes the 

accuracy of each method for identifying objects. 
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2.PROPOSED SYSTEM 

The proposed system for real-time object detection 

using deep learning and SSD algorithm involves 

collecting and preprocessing data, training a deep 

learning model using the SSD algorithm, evaluating 

the model's performance, deploying it in a real-time 

object detection system, performing object tracking, 

implementing a user interface, and optimizing the 

system for improved accuracy and speed. 

Data is collected and annotated, then preprocessed 

for consistency and quality. The deep learning model 

is trained using the SSD algorithm, with 

hyperparameters optimized for accuracy and speed. 

The model is evaluated to ensure it generalizes well 

to new data and can be deployed in a real-time object 

detection system. 

In the real-time object detection system, the model is 

integrated with a camera or video stream and 

algorithms for real-time detection are implemented. 

Object tracking is performed using algorithms such 

as Kalman filters to maintain object identity and 

predict future locations. 

A user interface is included to interact with the 

object detection and tracking results. Finally, the 

system can be optimized for improved accuracy and 

speed using techniques such as pruning or hardware 

acceleration. 

The proposed system has applications in domains 

such as surveillance, autonomous vehicles, robotics, 

and augmented reality. It is a comprehensive 

approach to real-time object detection using deep 

learning and SSD algorithm, and can be used to 

solve real-world problems with high accuracy and 

efficiency. 

 

3.PROBLEM STATEMENT 

The problem statement for real-time object detection 

using deep learning and SSD algorithm is the need for 

accurate and efficient object detection in real-time 

applications. Object detection is an important task in 

many domains such as surveillance, autonomous 

vehicles, robotics, and augmented reality. Traditional 

object detection methods based on hand-crafted 

features and shallow machine learning algorithms 

have limitations in terms of accuracy and speed, 

especially when dealing with complex and dynamic 

environments. 

Deep learning models, especially those based on 

convolutional neural networks (CNNs), have shown 

superior performance in object detection tasks. The 

Single Shot Detector (SSD) algorithm is a popular 

CNN-based object detection approach that achieves 

high accuracy and real-time performance. However, 

there are still challenges in applying deep learning 

and SSD algorithm to real-time object detection, such 

as handling occlusion, scale variation, and object 

tracking. 

Therefore, the problem statement for real-time object 

detection using deep learning and SSD algorithm is 

how to design and implement an accurate and 

efficient real-time object detection system that can 

handle complex and dynamic environments, integrate 

object tracking, and provide a user-friendly  
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interface. The system should be optimized for high 

accuracy and speed, and should be scalable and 

adaptable to different applications and 

environments. The solution to this problem can have 

significant impact in many domains where real-time 

object detection is crucial for safety, efficiency, and 

productivity.  

 

4.REQUIREMENT SPECIFICATION: 

Programming language: Python  

Front end: Python IDE  

Back end: python 3.7.9  

Operating system: Windows 8/10/11  

5.HARDWARE REQUIREMENTS:   

Processor: Dual core / i3 and above  

RAM: 2GB and above  

Speed: 500Mhz and above  

Secondary device: 250 GB and above  

 

6.IMPLEMENTATION: 

The implementation of real-time object detection 

using deep learning and SSD algorithm involves 

several steps, including data collection and 

preprocessing, model training, evaluation, system 

design, user interface development, optimization, 

and deployment. These steps are essential for 

building an accurate and efficient real-time object 

detection system. 

In the first step, data collection and preprocessing, 

images or video data are collected and annotated, 

and the data is preprocessed to ensure quality and 

consistency. In the second step, a deep learning model 

is trained using the SSD algorithm, with 

hyperparameters optimized for accuracy and speed. 

The model is evaluated in the third step, to ensure that 

it performs well on a test dataset and can be deployed 

in a real-time object detection system. 

In the fourth step, a real-time object detection system 

is designed, integrating the trained model with a  

camera or video stream. Algorithms for real-time 

detection and object tracking are implemented, and a 

user interface is developed in the fifth step to enable 

interaction with the object detection and tracking 

results. 

The sixth step involves optimization of the system for 

improved accuracy and speed using techniques such 

as pruning or hardware acceleration. Finally, in the 

seventh step, the system is deployed in a real-world 

environment and tested for performance, with 

adjustments made as necessary. 

The implementation of real-time object detection 

using deep learning and SSD algorithm has numerous 

applications in domains such as surveillance, 

autonomous vehicles, robotics, and augmented 

reality. It can provide accurate and efficient object 

detection in real-time, which is critical for safety, 

efficiency, and productivity in many real-world 

scenarios. 

 

7.Disadvantage: 

Real-time object detection using deep learning and 

SSD algorithm offers several advantages over 
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traditional object detection methods. Some of the 

advantages include: 

• Accurate detection: Deep learning algorithms can 

accurately detect and recognize objects even in 

complex or cluttered scenes, leading to improved 

accuracy and precision in real-time object detection. 

• Speed: The SSD algorithm is optimized for speed, 

making it ideal for real-time object detection 

applications. It can process video streams or camera 

feeds in real-time, allowing for quick and efficient 

object detection. 

• Flexibility: Deep learning models can be trained to 

detect a wide range of objects and can adapt to 

changes in object appearance or environment, 

making them highly flexible and adaptable. 

• Efficiency: The use of deep learning models and 

optimized algorithms can significantly reduce the 

computational resources required for real-time 

object detection, leading to increased efficiency and 

reduced costs. 

• Automation: Real-time object detection using deep 

learning and SSD algorithm can be fully automated, 

eliminating the need for human intervention and 

enabling continuous monitoring and detection. 

• Scalability: Deep learning models can be scaled up 

or down to handle different types of objects and 

different environments, making them highly scalable 

and versatile. 

Overall, real-time object detection using deep 

learning and SSD algorithm offers significant 

advantages over traditional object detection 

methods, leading to more accurate, efficient, and 

automated detection in a wide range of applications. 

 

    8. Advantage: 

While real-time object detection using deep learning 

and SSD algorithm has many advantages, there are 

also some disadvantages that need to be considered: 

• Data requirements: Deep learning models require a 

large amount of data for training, which can be time-

consuming and expensive to collect and label. This 

can limit the availability of training data for some 

applications. 

• Computational requirements: Deep learning models 

can be computationally intensive and require 

powerful hardware to run efficiently. This can limit 

the scalability and accessibility of the system. 

• Generalization: Deep learning models can struggle 

with generalization, meaning they may not perform 

well on objects or environments outside of their 

training data. This can limit the applicability of the 

model to real-world  

scenarios. 

• Interpretability: Deep learning models can be difficult 

to interpret and understand, making it challenging to 

diagnose and correct errors or biases in the system. 

• Ethical concerns: The use of real-time object 

detection for surveillance or other applications can 

raise ethical concerns around privacy, surveillance, 

and potential biases in the system. 

• Vulnerabilities to adversarial attacks: Deep learning 

models can be vulnerable to adversarial attacks, 
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where malicious inputs are intentionally designed to 

fool the system into incorrect detections. 

Real-time object detection using deep learning and 

SSD algorithm offers many advantages, it is 

important to carefully consider the potential 

disadvantages and limitations when implementing 

such a system. 

 

9.Algorithm Used: 

The real-time object detection using deep learning 

and SSD algorithm typically involves several steps 

and algorithms, including: 

Data collection and annotation: Images or video data 

are collected and labeled with object annotations 

using tools such as LabelImg or COCO Annotator. 

Data preprocessing: The data is preprocessed to 

ensure quality and consistency, including resizing, 

normalization, and augmentation. 

Deep learning model architecture: The SSD 

algorithm is a popular choice for object detection in 

real-time applications, as it is optimized for speed 

and accuracy. The SSD architecture involves a base 

convolutional neural network (CNN) for feature 

extraction and a set of prediction heads for detecting 

objects at different scales. 

Model training: The deep learning model is trained 

using a dataset of annotated images or videos, with 

hyperparameters optimized for accuracy and speed. 

Non-maximum suppression: A post-processing step 

is applied to remove redundant detections, typically 

using non-maximum suppression (NMS). 

Object tracking: Real-time object detection often 

involves object tracking algorithms such as Kalman 

filters or correlation filters to maintain consistent 

object identities across frames. 

Optimization: Techniques such as pruning or 

hardware acceleration can be used to optimize the 

system for improved accuracy and speed. 

Overall, real-time object detection using deep 

learning and SSD algorithm involves the integration 

of multiple algorithms and techniques to create an 

accurate and efficient system for detecting objects in 

real-time. 

 

10.SNAPSHOTS  

1.FIG 1 
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2.FIG 2   

 

 

3.FIG 3 

 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                          Volume: 07 Issue: 09 | September - 2023                       SJIF Rating: 8.176                            ISSN: 2582-3930   
 
 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM25560                                                |        Page 7 
 

4.FIG 4 
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11.SYSTEM DESIGN 

 

 

                    FIG 11.1 Activity Diagram  

 

     

                   FIG11.2 Use Case Diagram                   

 

                                FIG 11.3 Sequence Diagram 

 

 

 

 

 

 

                            FIG 11.4 Object Diagram     
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12. CONCLUSION 

    This study focuses on developing an object 

detection algorithm using deep learning neural 

networks to detect objects in images. The 

research utilizes an improved SSD algorithm 

along with a multilayer convolutional network 

to achieve high accuracy in real-time object 

detection. The proposed model demonstrates 

good performance in both still images and 

videos, with an accuracy exceeding 79.8%. The 

training time for this model ranges from 5 to 6 

hours. By leveraging convolutional neural 

networks, the algorithm extracts feature 

information from the image and performs 

feature mapping to classify the object's class 

label. The primary objective of our algorithm is 

to optimize the selection of default box aspect 

ratios, thereby improving the SSD algorithm for 

object detection. The future of object detection 

technology is in the process of proving itself, 

and much like the original Industrial Revolution, 

it has the potential, at the very least, to free 

people from tedious jobs that will be done more 

efficiently and effectively by machines.  
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