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Abstract— An object detection system recognizes and finds 

real-world items in a digital image or video, where the object 

can be of any class or kind. Humans, cars, and vehicles, for 

example, e humans, cars, vehicles and so on. The authors 

employed OpenCV packages, the Caffe model, and other 

tools. In order to accomplish this work, you'll need Python 

and NumPy. recognizing an object in a video or picture This 

is a review of the purpose of this study is to explain how deep 

learning is used to detects a live object, locates an object, and 

classifies an object, extract characteristics, information about 

look, and many more things more, using OpenCV in pictures 

and videos, and how caffe the model is utilized to implement, 

as well as why the authors have Caffe model was chosen over 

other frameworks. 
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I. INTRODUCTION 

Object detection is the process of extracting and recognizing 

real-world object instances from photos or videos, such as a 

car, bike, TV, flowers, and persons. Because it allows for the 

recognition, localization, and detection of many objects 

within an image, an object detection approach allows you to 

grasp the nuances of an image or video [16]. Image retrieval, 

security, surveillance, and advanced driver assistance 

systems are all examples of areas where it is used (ADAS). 

Object detection can be accomplished in a variety of ways: • 

Detection of Objects Based on Features • Object Detection by 

Viola Jones • HOG Features in SVM Classifications • Object 

Detection Using Deep Learning Object detection from video 

is an important task in video surveillance applications these 

days. The object detection approach is used to find and cluster 

pixels of needed objects in video sequences. The detection of 

an item in a video sequence is critical in a variety of 

applications, including video surveillance. Pre-processing, 

segmentation, foreground and background extraction, and 

feature extraction can all be used to find objects in a video 

stream. 

 Object recognition is a broad word that refers to a 

group of related computer vision tasks involving the 

identification of things in digital pictures. Predicting the class 

of one object in a picture and drawing a bounding box around 

its extent is called image classification. Object detection 

combines these two tasks, locating and classifying one or 

more items in a photograph. Object detection is the process 

of locating items in a video sequence or image frame. 

A. Proposed System 

The purpose of this research is to create and develop a system 

that can recognize an object in a video stream and classify or 

identify it. 

B. Objectives 

 To identify and locate one or more effective targets from 

still image or video data. 

 To train a data-set for the Caffe Model. 

 To understand and analyze the frames of the videos and 

identify them. 

 To test and validate the projected results against a 

variety of current systems. 

II. LITERATURE SURVEY 

1) In [3], Qiang Ling et.al, developed feedback-based 

object detection algorithm. It adopts dual layer updating 

model to update the background and segment the 

foreground with an adaptive threshold method and object 

tracking is treated as a object matching algorithm. 

[BACKGROUND MODEL BASED DETECTION 

AND TRACKING] 

2) A unified framework for both single and cross camera 

tracking with affinity constraints using graph matching 

was proposed in [5]. They primarily dealt with the 

problem of occlusion in single camera scenarios and the 

occurrence of transition in cross camera scenarios in this 

method, as well as the data association method for 

occlusion management. To avoid the uncertainty and 

noise, they treat the track let association problem as a 

graph matching problem with affinity constraints, 

relying on both person and part-wise attributes for track 

let similarity assessment. Cross camera monitoring 

causes a significant increase in data, which is a major 

issue. [SILHOUETTE TRACKING & 

SEGMENTATION-BASED DETECTION] 

3) A salient feature point-based algorithm for multiple 

object tracking in the presence of partial object occlusion 

has been proposed in [4]. In this method, the salient 

feature points from each target object are extracted, and 

then the feature points are tracked in image sequences 

using a particle filter-based approach based on multiple 

parameters such as position, velocity, and other 

descriptors. For object representation, they employed a 

rectangular bounding box. However, this technique may 

not be able to follow feature points with varying 

velocities. As a result, this technique requires a more 

flexible object representation, and the video was 

captured using a static camera. [DETECTION AND 

TRACKING OF POINTS]. 

4) Metro-station video surveillance cameras are always 

short-shot, low-quality, and have a non-directive 

downward perspective. As a result, the most difficult 

difficulty is precisely counting pedestrians while 

maintaining the surveillance camera's position. As a 

result, they proposed a novel method for counting 

pedestrians in metro stations in [7], which is based on 

HAAR detection and template matching. [DETECTION 

OF POINTS AND TRACKING OF THE KERNEL] 

5) Suggested an analysis approach for simultaneous object 

tracking and segmentation. This methodology enables 

innovative structured labelling constraints to be applied 

directly on the tracked object, providing useful contour 

constraints to overcome the limitation of online-learning-
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based tracking methods' sensitivity to drift, i.e., they 

gradually adapt to non-targets. This approach also 

considers obstacles in the identification and tracking 

problem, such as object appearance changes, lighting 

variations, occlusions, background clutters, non-rigid 

form modifications, and so on. This algorithm performed 

tracking and segmentation at the same time to avoid a 

gap between detection and segmentation. [Object 

Detection and Silhouette Tracking Using Active Contour 

Segmentation]. 

6) In [8], Jianxin Wu et colleagues introduced C4, a real-

time and accurate object detection system that uses a 

cascade classifier and the CENTRIST visual descriptor 

to detect objects based on their contour information. 

Their work has made a significant contribution to quick 

object detection. It requires only O (1) steps to test an 

image patch and does not require picture preparation or 

feature vector normalization. [OBJECT DETECTION 

BASED ON ACTIVE CONTOUR SEGMENTATION] 

7) A Scene feature based algorithm was proposed in [9] in 

order to detect counter-flow in airport security 

surveillance airport. They addressed two major issues: 1. 

The majority of cameras used in security surveillance 

systems have low resolution. This will have a detrimental 

impact on the tracking algorithm. 2. The operation of an 

automatic video analytics algorithm on a 24-hour-a-day, 

seven-day-a-week basis may result in a greater false 

positive rate in tracking. They employed an unique 

classifier to identify scene features in the image and the 

KLT optical flow tracking technology to avoid such 

issues. [DETECTION OF KLT POINTS AND 

OPTICAL FLOW TRACKING] 

III. SYSTEM DESIGN 

A. Architectural Design 

Object recognition is a broad word that refers to a group of 

related computer vision tasks involving the identification of 

things in digital pictures. Predicting the class of one object in 

an image is known as image classification. Identifying the 

location of one or more items in a picture and creating a 

bounding box around their extent is known as object 

localization. Object detection combines these two tasks, 

locating and classifying one or more items in a photograph. 

 
Fig. 1: System Architecture. 

1) Implement Process: 

1) SSD: Using multi-box detection, a single shot detector 

like YOLO takes only one shot to detect several objects 

present in an image. It has a substantially faster object 

detecting system with good accuracy. For object 

detection in SSD, high detection accuracy is 

accomplished by utilizing numerous boxes or filters of 

various sizes and aspect ratios. These filters are also 

applied to various feature maps from a network's 

subsequent phases. This facilitates detection at various 

scales. 

2) SSD is intended for real-time object detection. Faster R- 

CNN creates boundary boxes using a region proposal 

network and then uses those boxes to classify things. The 

entire process operates at 7 frames per second, which is 

regarded state-of-the-art in terms of precision. Far less 

than what real-time processing necessitates. By 

removing the requirement for the region proposal 

network, SSD speeds up the procedure. SSD implements 

a number of enhancements, including multi-scale 

features and default boxes, to make up for the reduction 

in accuracy. 

3) Multinet: The MobileNet-SSD architecture is the 

foundation of our proposed approach. One of the reasons 

we chose this design is that, as demonstrated in the 

research, it provides good object detection accuracy 

while being faster than other architectures such as 

YOLO. This is especially true when attempting to detect 

an item in real time on low-powered computing devices, 

such as those used in our system. By addressing the 

model with 8-bit integers rather than 32-bit floats, 

MobileNet-SSD allows for a faster detection time. The 

model's input was a 300 by 300-pixel picture, while the 

model's output addressed the bounding box's position as 

well as detection confidences (from 0 to 1) for each 

identified object. A detection confidence threshold of 0.5 

was utilized to decide if the detected object was valid. 
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4) Caffe Model: Caffe is a deep learning framework for 

Machine Learning that is open-source. Caffe's interface 

is written in Python, and it's written in C++. Berkeley AI 

Research built it, with help from community developers. 

To facilitate smooth building of Deep Learning models, 

this program was created with expressiveness, speed, 

modularity, openness, and full community support in 

mind. 

5) Open CV: OpenCV is a large open-source library for 

computer vision, machine learning, and image 

processing, and it currently plays a key part in real-time 

operations, which are critical in today's systems. It may 

be used to detect items, faces, and even human 

handwriting in photos and movies. Python can process 

the OpenCV array structure for analysis when it is 

combined with other modules such as NumPy. We 

employ vector space and execute mathematical 

operations on these features to identify visual patterns 

and their various features. 

6) Background Subtraction: Background subtraction is a 

technique that involves creating a foreground mask to 

separate foreground components from the background. 

This method is used to detect dynamically moving 

objects from still images. For object tracking, the 

background subtraction technique is crucial. Background 

subtraction can be done in a variety of ways. 

7) Dataset: In this investigation, a total of 21 image datasets 

were used. This dataset contained humans, cats, dogs, 

horses, dining tables, motorcycles, automobiles, bottles, 

boats, trains, and buses, among other things. It was 

acquired from the internet and other publicly accessible 

picture libraries such as ImageNet. In our project, there 

were a total of 21 different sorts of classes. There were 

enough photos learned in the datasets for each class to 

ensure that accuracy was not a problem. We attempted to 

get as many photographs of a single class as we could. 

B. Mathematical model 

1) Let S is the Whole System Consist of 

2) S= {I, P, D, O} 

3) I = Input different types of videos consisting of the 

objects that we have in model. 

4) P = Process 

5) D = Dataset 

6) O= Output Identifies 

 Step1: The video or web cam will be entered to the 

system  

 Step2: Following are the procedures that will be executed 

when you input your video. 

 Step3: Data Pre-processing. 

 Step4: Feature extraction and feature selection. Step5: 

Training and Testing dataset. 

 Step6: Classification. 

 Step7: The improved classifier's final output and its 

performance indication will be displayed. 

IV. PROJECT IMPLEMENTATION 

Overview of project modules: 

1) Module 1: Using a webcam or creating a video, we can 

load it into the system. 

2) Module 2 Preprocess: 

All deep learning techniques demanded that the dataset be 

formatted correctly. The Multinet-SSD trained dataset was 

employed in this study. Every piece of data should be checked 

to see whether there are any null values. 

3) Module 3 Feature Extraction: 

The goal of Feature Extraction is to minimize the amount of 

features in a dataset by developing new ones from the ones 

that already exist. When creating a predictive model, feature 

selection is the process of minimizing the number of input 

variables. 

4) Module 4 Classification: 

The division of a set of data into categories is known as 

classification. They are capable of working with both 

organized and unstructured data. A CAFFE network that has 

been pre-trained is used for classifying dynamic pose 

detection. 

a) CNN Process: A convolutional neural network 

(CNN) is made up of many layers of neural 

networks. Convolutional and pooling layers are 

frequently alternatedin most cases. From left to right 

in the network, the depth of each filter rises. The 

final level is usually made up of one or more layers 

that are entirely integrated. 

5) Module 5 Analysis: We illustrate the suggested system's 

accuracy and compare it to other current systems. 

 
Fig. 8: CNN Process 

B. Tools and technologies used 

1) Python 3.6:  

Python was created in the late 1980s as a replacement for the 

ABC programming language. List comprehensions and a 

garbage collection mechanism capable of collecting reference 

cycles were added in Python 2.0, which was published in 

2000. Python 3.0, introduced in 2008, is a major change of 

the language that isn't totally backwards compatible, and 

much Python 2 code won't run on Python 3. The Python 2 

language, i.e. Python 2.7.x, will be officially deprecated on 

January 1, 2020 after which no security fixes or other 

enhancements will be given. Python 2 is no longer supported, 

therefore only Python 3.7 and later are supported. 

2) PyCharm:  

PyCharm is a computer programming integrated 

development environment (IDE) that focuses on the Python 

programming language. JetBrains, a Czech firm, created it. It 

includes code analysis, a graphical debugger, an integrated 

unit tester, VCS integration, and web development with 

Django and Data Science with Anaconda. PyCharm is 

available in Windows, Mac OS X, and Linux versions. The 

Apache License applies to the Community Edition, and a 

proprietary license applies to the Professional Edition, which 

includes additional features. 
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3 )  Jupiter Notebook:  

Jupyter Notebook (previously IPython Notebooks) is an 

interactive web-based computing environment for authoring 

Jupyter notebook papers. 

 Depending on the context, the term "notebook" can 

refer to a variety of things, including the Jupyter online 

application, Jupyter Python web server, or Jupyter document 

format. A Jupyter Notebook document is a JSON document 

that follows a versioned format and has an ordered series of 

input/output cells that can contain code, text, and media, and 

commonly ends in ".ipynb." Through "Download As" in the 

web interface, the nbconvert library, or the "jupyter 

nbconvert" command line interface in a shell, a Jupyter 

Notebook may be converted to a number of open standard 

output formats. 

 Tornado (web server) 

 jQuery 

 Bootstrap (front-end framework) 

 MathJax 

We have done our implementation with Jupyter Notebook 

also. 

 NumPy, which stands for Numerical Python, is a 

library consisting of multidimensional array objects and a 

collection of routines for processing those arrays. Using 

NumPy, mathematical and logical operations on arrays can be 

performed. NumPy is a Python package. It stands for 

‘Numerical Python’. It is a library consisting of 

multidimensional array objects and a collection of routines 

for processing of array. Numeric, the ancestor of NumPy, was 

developed by Jim Hugunin. 

V. CONCLUSION 

Thus, By using this methodologies and based on experimental 

results we are able to detect object more precisely and identify 

the objects individually with exact location of an object in the 

picture in x, y axis. This paper also provide experimental 

results on different methods for object detection and 

identification and compares each method for their 

efficiencies. 
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