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 Abstract— This project demonstrates a real-time object detector 

powered by deep learning and the SSD method, as well as OpenCV 

technologies. It has the potential to transform object-detecting 

processes. Using the power of SSD, this system can recognize and 

classify objects in live video streaming using a single neural 

network. SSD is a well-known object detection method that has 

made such jobs possible. The model was brilliantly trained on a 

large number of labeled photos using widely available deep-

learning frameworks such as TensorFlow. The trained model is 

then combined with OpenCV to conduct real-time object 

identification and tracking. The system is assessed using typical 

benchmark datasets, and the findings demonstrate the 

effectiveness of the suggested approach. Real-time object detection 

is crucial in many applications, including surveillance, robotics, 

and autonomous driving, where the system might be used. 
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I. INTRODUCTION  

 

Real-time object detection is an essential task in computer vision, and 

it is being increasingly utilized across different industries for its 

numerous applications. Object detection is a tremendously helpful 

technique in recognizing and situating objects in an image or video. It 

has many potential applications and has been quite useful so far. Deep 

learning has been a revolutionary force in computer vision, greatly 

improving the accuracy and speed of object detection. It has truly 

made an incredible impact on this field. 

The Single Shot Multibox Detector (SSD) algorithm is a popular deep 

learning-based object detection algorithm. A single-stage detection 

algorithm simultaneously predicts object locations and class 

probabilities using a single deep neural network. Compared to 

traditional two-stage object detection algorithms, SSD is much faster 

and more efficient, making it well-suited for real-time applications. 

In this project, we will leverage the power of SSD and OpenCV to 

detect objects in real-time. OpenCV is an open-source computer 

vision library providing various image processing and algorithms. We 

will use OpenCV to capture real-time video streams and perform 

object detection using the pre-trained SSD model.  

 
Fig. 1. Flow Chart  
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II. LITERATURE REVIEW 

 

A. Suraj Satpute, Harshad Shende, Vikas Shukla, Bharti Patil 

2020 Real Time Object Detection using Deep-Learning and 

OpenCV 

This paper focuses on an object detection system that utilizes 

OpenCV packages, Convolutional Neural Networks (CNN), SVM 

Classifier, and Evaluation Protocol Map. The primary objective of the 

system is to detect objects in images or videos and classify them into 

various categories such as humans, cars, and vehicles. The abstract 

outlines the key components of the detection process, including the 

implementation of CNN architecture and SVM classifier-based 

algorithms in Python. Feature extraction using CNN and deep 

learning techniques, as well as the utilization of YOLO-based 

algorithms with GMM model, are mentioned for accurate 

classification. The implementation method involves capturing frames 

from a camera, estimating differences between consecutive frames, 

and applying CNN architecture and SVM classifier for object 

detection. The abstract provides a brief explanation of the working 

principles of CNN and SVM, particularly the creation of hyperplanes 

for data classification. Simulation results and analysis indicate that 

the CNN-based algorithm achieved high accuracy, up to 90%, in real-

time object detection. The conclusion highlights the system's 

effectiveness in detecting and tracking objects in real-time sequences, 

suggesting its potential applications in video surveillance and specific 

scenarios requiring object detection, tracking, and response. 

 

B. P.Devaki, S.Shivavarsha, G.Bala Kowsalya, 

M.Manjupavithraa, E.A. Vima 2019 Real-Time Object 

Detection using Deep Learning and Open CV 

 

This paper focuses on the exploration of object detection techniques 

aimed at assisting individuals with visual impairments. The primary 

objective is to facilitate their navigation by providing valuable 

information about the objects present in their environment. The 

authors have implemented a prototype utilizing OpenCV libraries on 

a Raspberry Pi 3, resulting in satisfactory performance. The paper 

delves into a comprehensive review of various object detection 

methods, with specific emphasis on region-based convolutional 

neural networks (RCNN) and the application of deep neural networks 

for Single Shot Multibox Detection (SSD), implemented using the 

Caffe model. 

 

C. Chandan G, Ayush Jain, Harsh Jain, Mohana 2018 Real 

Time Object Detection and Tracking Using Deep Learning 

and OpenCV 

 

This paper focuses on the implementation of efficient algorithms for 

object detection and tracking using the Single Shot Detector (SSD) 

and MobileNets. The authors conduct a comparative analysis of 

popular object detection algorithms, including Faster-RCNN, SSD, 

and YOLO. The comparison reveals that Faster-RCNN and SSD offer 

superior accuracy, while YOLO excels in terms of speed. To achieve 

a balance between efficiency and performance, the authors propose a 

combined approach utilizing SSD and MobileNets. The objective is 

to enable efficient object detection without compromising accuracy 

or speed. 

 

III. METHODOLOGY 

 

The methodology for implementing this project consists of several 

steps.  

• Firstly, a dataset of images or videos with annotations for 

the objects of interest is collected and prepared. The 

annotations include object labels, bounding boxes, and 

other relevant information.  

• Secondly, a suitable SSD model is selected for the object 

detection task and trained on the prepared dataset. The 

training process involves optimizing the model parameters 

to minimize the difference between the predicted object 

locations and the ground-truth annotations. 

• Next, the trained SSD model is integrated with OpenCV to 

enable real-time object detection on the input video or 

camera streams.  

Platforms and their performance is tested under various conditions, 

such as different lighting conditions, camera angles, and object sizes. 

Performance evaluation is carried out by measuring the system's 

accuracy, processing speed, and other relevant metrics.  

 

IV.REASON FOR USING SSD ALGORITHM 

 

The reason behind using the SSD algorithm for our project is its 

speed, accuracy, flexibility, and open source. It is faster than other 

object detection algorithms like YOLO because it uses a single 

network to perform both object localization and classification in a 

single forward pass. Rather than its speed, it can achieve high 

accuracy in object detection tasks. Both YOLO and SSD are accurate 

object detection algorithms, but SSD tends to perform better than 

YOLO in detecting small objects. This is because SSD uses multi-

scale feature maps and anchor boxes to detect objects of different 

sizes and shapes, while YOLO uses a single-scale feature map. The 

SSD algorithm can be easily customized to detect different types of 

objects and work images or videos. 

 

V.RESULT ANALYSIS 

 

In this project, we have developed an object detection model using 

the SSD (Single Shot MultiBox Detector) algorithm and aimed to 

achieve high accuracy levels of 99-100% in Python. Through 

comparison with YOLO, we have found that the SSD algorithm is 

more suitable for detecting objects, as shown in Figure 1, where the 
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accuracy of SSD is significantly better than YOLO in object detection 

tasks.  

 

 
Fig. 1. Compare Accuracy of SSD and YOLO 

 

Our project can be used to detect various objects, some of which are 

demonstrated in the figures. For example, in Figure 2, we have 

achieved real-time detection of a person with an accuracy rate of 

100.00%. Similarly, in Figure 3, the model detected a chair with an 

accuracy rate of 99.99%, and in Figure 4, it detected a bottle with 

99.93% accuracy. As previously mentioned, our model can also 

detect multiple objects in a single frame, and we have successfully 

detected more than one object simultaneously with high accuracy 

rates. For instance, in Figure 5, we have achieved an accuracy rate of 

99.74% for the detection of a bottle, 99.89% for a chair, and 99.63% 

for a potted plant.  

Overall, our project demonstrates the effectiveness of the SSD 

algorithm in object detection tasks, particularly in achieving high 

accuracy levels in real-time object detection. 

 

 
Fig. 2. Real time detection of a person 

 
Fig. 3. Real time detection of a chair 

 

 
Fig. 4. Real time detection of bottle 
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Fig. 5. Detection of various object at a time 

 

VI.CONCLUSION 

 

We can conclude that the SSD (Single Shot MultiBox Detector) 

algorithm is more suitable for real-time object detection tasks, 

particularly in achieving high accuracy levels of 99-100%. Through 

comparison with YOLO, we have found that the SSD algorithm is 

faster and more accurate in detecting small objects.  

Furthermore, the flexibility of the SSD algorithm in customization 

allows for improved performance on specific object detection tasks. 

The object detection model developed using the SSD algorithm in 

Python has shown promising results in detecting various objects, 

including people, chairs, bottles, and potted plants. The accuracy rates 

achieved in detecting single and multiple objects simultaneously are 

high, which demonstrates the effectiveness of the model in real-world 

applications.  

Overall, the success of this project provides a solid foundation for 

future research and development in real-time object detection using 

deep learning and the SSD algorithm 
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