
 

 

Performance Analysis on Deep Learning State of Art Algorithms for Object Recognition 

SEEJPH Volume XXVI, S1, 2025, ISSN: 2197-5248; Posted:05-01-2025 

 

1983 | P a g e  
 

Performance Analysis on Deep Learning State of Art 

Algorithms for Object Recognition 

 
Ms. Yogitha. R1, Dr. G. Mathivanan2 

 
1,2Sathyabama Institute of Science and Technology 

yogitha.ravi1915@gmail.com 1, mathivanan.it@sathyabama.ac.in[2 

 

KEYWORDS 

Computer Vision, 

Object Recognition, 

Artificial 

Intelligence, 

Images, Videos 

ABSTRACT:  

The goal of computer vision, a subfield of computer science, is to replicate 

some of the intricacies of the human visual system so that machines can 

recognize and interpret images and videos in the same manner that humans 

do. Until recently, computer vision was only used in a restricted capacity. In 

the past few years, artificial intelligence has advanced significantly, 

outperforming humans in a number of tasks involving object detection, 

recognition, and classification. This has allowed computer vision to grow 

exponentially in terms of increasing the precision with which machines can 

recognize the objects in and around the surrounding environment. A computer 

vision technology called object recognition helps find and identify objects in 

a series of images and videos. Despite the fact that the image of the things 

varies in different viewpoints, different sizes and scales, or when they are 

translated or rotated, humans can recognise a large number of objects in 

images with minimal effort. Even when partially obscured from view, human 

vision system has the greatest capability to identify the objects. Whereas, for 

computer vision systems, this task is still a difficulty. Over the years, several 

different approaches and innovations in the algorithm have been tried to 

impose the human’s capability into a computer’s vision system.  This paper 

provides a thorough investigation on the evolution of Object Recognition 

algorithms, datasets used and its performance metrics in a precise manner 

which will guide the future researchers a direction to proceed their research 

in innovating algorithms with better accuracy. 

1.Introduction: 

Computer Vision is a broad field in computer science which deals with mimicking the human 

vision in the machine. To perceive how the human eyes and human brain in coordination, work 

on identifying and recognizing the environment around is a great task, in which researches are 

still going on. Computer Vision envisions machine doing the same task in a more effective 

way. If the machine can recreate a human’s visual perception, it might be the breakthrough in 

the field of computer science and artificial intelligence. Back in history, nearly till the end of 

19th century Computer Vision [1] was always considered to be one of most notoriously difficult 

field of research. This was because of the fact that the resources that were available back in 

those time were very scarce. There were no sight of innovation or improvement in the field of 

communication, network, hardware or software. But as the innovations were made, the field of 

Computer Vision paved its way in improvising its algorithms and techniques. Computer Vision 

can be broadly categorised into many sub-divisions. Object Classification, Object Detection, 

Object Recognition, Classes Segmentation, Instance Segmentation, Object Localization etc. 

are some of the categories under it. Each sub-domain deals with its own set of problem. In this 

paper our focus of work will be on the classic problem Object Recognition. 

One of the most fascinating facts on a human being’s visual perception is that it can identify 

and perceive the artifacts around its environment despite of the different variances and 

disturbance present in the environment. Object Recognition tries to envision human’s visual 

perception in a machine by using different algorithms and framework designed exclusively for 

it. It has been a persistent and challenging problem statement in the field of research with 

innovations happening day today. The goal of the Object Recognition algorithms varies 
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according to the application, task and the input that’s been considered. Certain kind of 

applications might have the need to identify difference between the same species of objects 

like Face Recognition (identifying different people with slight difference in same kind of 

attributes and features), Sub-Species Identification (identifying and classifying botanical sub 

classes of same flower), Surveillance (identifying the activities of different people with same 

features in the given frame), Automatic Image Annotation (identifying different instances of 

same objects and annotating it with keywords for efficient dataset generation), Automatic 

Target Recognition (identifying the already decided target object from real time distant images 

generated) etc. Certain other kind of applications will have the need to identify between 

different types and species of identification like Character recognition (identifying different 

types of characters in a text), Counting and monitoring the objects (identifying different objects 

in the scene, counting and monitoring them like different species of fishes in the sea from 

satellite images), Autonomous Driving (identifying different instances around the driving 

environment), Panoramic Image Recognition (identifying objects from panoramic images 

generated from different angles), Visual Positioning and Tracking (identifying and tracking 

objects from real time distant images generated by cameras in different angles) etc. Table 1 

represents papers associated with these specified applications of Object Recognition along with 

its concept and output image. Depending on the application or task in hand, availability of input 

dataset, either of the Object Recognition techniques can be used. Though the field of Computer 

Vision deals with variety of problems like Object Detection, Image Segmentation, Pose 

Estimation, Motion Analysis, Scene Reconstruction etc. we primarily focus on Object 

Recognition. This is because of the fact that to recreate human’s visual perception, highest form 

of accuracy is needed in recognizing the objects and environment around despite the 

differences and disturbances. 

No. 
Reference and 

Application 
Year Content Output 

1 

[60] – Object 

Identification and 

Classification 

 

2022 

Using small CNN with 

potentially less number of 

parameters to identify and 

classify fish species from 

underwater images and 

videos 

 

2 
 [61] – Activity Detection 

 
2022 

Assessing the quality of air 

by recognizing the activities 

in a kebab house with the 

help of sensors and pattern 

recognition 

 

3 

 [62] – Sub Species 

Recognition 

 

2022 

Detecting and recognizing 

the stem by differentiating 

the colour similarity between 

stem and leaves of colour 

images of tomato plant  
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4 [63] – Medical Imaging 2022 

Recognizing the morphology 

of a corresponding cell 

present in the blood stream 

and detecting whether its 

COVID 19 Virus cell 

structure 

 

5 
 [64] – Target 

Recognition and Tracking 
2022 

To achieve target tracking, a 

deep-learning based 

surveillance and 

reconnaissance system for 

autonomous surface vehicles 

that uses the Siamese 

network as the fundamental 

neural network architecture. 

 

6  [2] – Face Recognition 2021 

3D morphable model 

incorporation into GAN 

network for creating large 

scale face recognition 

datasets 

 

7 
 [3] – Sub-Species 

Identification 
2021 

Tree species identification 

mobile app that would detect, 

recognize and classify based 

on tree image remotely in real 

time. 

 

8 [4] - Surveillance 2021 

Activity recognition is 

performed at four levels 

using CNN for detection, 

MOSSE for tracking, 

LiteFlowNet CNN for feature 

extraction, DS-GRU for 

learning activity change in 

frames 

 

9 
 [8] – Automatic Image 

Annotation 
2021 

Fully automated system to 

annotate cell nuclei from 

custom florescent cell nuclei 

dataset. Annotated images 

generated provides equal 

segmentation performance 

comparitively 

 

10 
 [9] – Automatic Target 

Recognition 
2021 

Proposed technique is a 

combination of channel-

shuffle, channel-attention, 

inverted residual block and 

ASIR-Block to identify 

targets from SAR images 

 

11 
 [5] – Character 

Recognition 
2021 

Proposed method uses SVM 

in integration with four 

different methods namely 

structural pattern recognition, 
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template matching, statistical 

and graphical method 

12 
 [6] – Object Counting 

and Monitoring 
2021 

Unsupervised Agent-based 

Learning method to count 

plants as object. Relies on 

relationship between objects 

detected in prior. 

 

13 
 [7] – Autonomous 

Driving 
2021 

Human vision-based 

mechanism that maps the 

image of a scene to a 

occupancy grid 

representation which creates 

a abstract scenario 

representation for 

autonomous driving 

 

14 
 [10] – Panoramic Image 

Recognition 
2021 

Given a panoramic image of 

google street view, proposed 

CNN generated meaningful 

proper views of images for 

better identification  

 

15 
 [11] – Visual Positioning 

and Tracking 
2021 

For body-pose estimation and 

navigation map construction 

SLAM based method is 

proposed that uses RGD-B 

camera to collect images for 

the same 

 

There has been a huge improvement in number of research articles published over the years in 

different Computer Vision tasks like Object Recognition, Object Detection, Object 

Segmentation and Object Localization. As illustrated in Figure 1, Object Recognition has 

always been on higher focus when compared with other tasks. This is because of the fact that 

all these tasks are almost inter related with each other and Object Recognition serves as 

problem with higher dimension compared with others. So, finding a solution or algorithm for 

effective recognition of objects will automatically lead to solutions for rest of the CV tasks. 

This is why main focus of our study is completely based on Object Recognition. 

1.1 Comparison with previous reviews: 

The survey papers on research domain of object recognition have started very early, four to 

five decades back starting with listing down simple geometrical methods for recognizing 

objects. Table 1 shows the wide range of survey articles and books that’s related to object 

recognition domain that ranges between 1985 till 2021. It contains survey papers that’s specific 

to one particular application like recognizing 3D objects, recognition for robotic navigation, 

grasping and vision, recognizing visual scene and open scene, recognizing satellite images, 

adversarial examples, point cloud images, complex commodity images etc. These papers 

discuss about methods and techniques that’s specifically suitable for any considered application 

type (Robotic application, 3D modelling, surveillance, tracking objects etc.) or input type 

(complex commodity images, SAR images, RGDB camera images etc.)  
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No

. 
Reference  

Yea

r 
Venue Content 

1  [12] 2008 MUT 

Local (corner, edges, entropy) and Global (model 

data of whole image) approaches of appearance-

based object recognition algorithms 

2  [13] 2014 arXiv 

List of Neural Network models for Object 

Recognition along with datasets and their 

performance on those datasets have been tabulated 

3  [14] 2014 IEEE 
Comprehensive study on list of available feature 

based local surface 3D Object Recognition methods 

4  [15] 2016 
Elsevie

r 

Analysis on object recognition methods that are 

completely based on available local invariant 

features in different robotic perspective 

5  [21] 2016 
Researc

hGate 

List of feature extraction techniques along with its 

different types of invariance properties that’s used in 

image retrieval system 

6  [22] 2020 ACM 

Discussion on how adversarial examples impact on 

robustness, security and safety of various neural 

networks  

7  [16] 2013 
Elsevie

r 

Evolution of Object Recognition system based on 

computer over the past 50 years  

8  [17] 1993 ACM 

A comprehensive survey on model-based vision 

systems for four different types of vision tasks on 

dense range images 

9  [18] 1985 ACM 

A clear definition of 3D object recognition problem 

statement, basic concepts and its relevant literature 

has been discussed 

10  [19] 2001 ACM 

A detailed review on processes available on 3D 

modelling and techniques for matching and 

identifying objects from imagery of free form 

11  [20] 2017 
Science

Direct 

Review on list of cutting-edge strategies to recognize 

objects in a scene applied on two of very famous 

state of the art dataset 

12  [21] 2017 Wiley 

A detailed review and explanation on characteristics 

and principles of algorithms used in recognizing 3D 

objects that uses point cloud data 

13  [22] 2019 
Elsevie

r 

A deep review on trends in object recognition 

algorithms based on foreground detection and 

instance recognition with its performance measure 

on different datasets 

14  [23] 2019 MDPI 

A classic review on performance analysis of object 

recognition, segmentation and classification 

methods specifically designed for MLS data 

obtained from certain benchmark datasets 

15  [24] 2019 
Springe

r 

A systematic review conducted from articles 

published in IEEE Explore, ScienceDirect and ACM 

in between 2006 and 2016 

16 
An Introduction to Object 

Recognition 
2010 Book 

Introductory concepts and algorithms involved in the 

domain of object recognition 
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17 Object Recognition 2002 Book 

Introduction, database creation, 3D modelling and 

detailed review of various case studies in vision 

systems 

18 [27] 2020 IEEE 

Review on experimental analysis of training free 

techniques for recognizing objects from RGDB 

camera 

19 [116] 2020 IEEE 
A comparative study of scene recognition techniques 

that’s specifically suitable for satellite images 

20 [29] 2019 IEEE 

Analysis on CNN and YOLOv3 technique for 

images taken in complex supermarket commodity 

environment 

21 [30] 2014 IEEE 

Conduct of extensive experiments on various 

standard benchmark datasets using MKL for 

recognizing objects from a visual scene 

22 

Representations and 

Techniques for 3D Object 

Recognition and Scene 

Interpretation 

2011 Book 

Introductory and detailed concept explanation on 

physical space interpretation, 3D object recognition, 

integrating and interpreting 3D scene 

23 [31] 2020 IEEE 

After conducting a detailed survey on target 

recognition, combination of tactile feedback with 

vision greatly improves the robustness of grasping in 

robot 

24 [32] 2016 IEEE 

A survey on techniques to recognize the visual scene 

in an environment, these techniques will 

implicitly/explicitly help the robots to navigate 

25 [33] 2021 IEEE 

Comprehensive study on various open set 

recognition techniques available along with its 

definition, datasets, model representation, 

comparison and evaluation criteria 

For a researcher who is new to the field will need a summary of techniques and algorithms 

that’s generalised and suitable for any give application. This paper work aims to do a 

comprehensive survey of the algorithms related to the domain, its definition and working, 

evaluation criteria, different benchmark datasets available to apply these algorithms. This will 

help any researcher who’s completely new to the field to identify their own algorithm or field 

of interest in this vast domain. 

 

4000000 3970000

2390000
2190000

Object Recognition Object Detection Object Segmentation Object Localization

Scholarly Articles on Computer Vision Tasks 
Overall
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         1.2 Scope  

Looking at the vast amount of innovation and development in the field of object recognition its 

nearly impossible to do a survey on all the available historic techniques as it would be extensive 

and difficult to cover. So, this paper will focus on techniques innovated in the last five that has 

created a huge impact in the field with highest level of accuracy at each point of time. We have 

filtered the papers that has been published in famous journals and benchmark conferences to 

have better clarity of available algorithms and techniques. This will help the fellow researchers 

of this domain to compare and contrast the advantages and short comings of various algorithms 

discussed. This will also lead us to cite the open challenges and issues to be resolved in the 

field that might pave way for the young researchers towards future enhancement of the 

techniques in object recognition.  

The rest of the paper has been organised in the following manner. Section 2 describes the 

problem statement behind Object Recognition algorithms and its challenges, Section 3 

describes the evolution on review of literature and state of art techniques in the domain, Section 

4 and 5 describes the Convolution Neural Network’s working and frameworks following the 

same, finally Section 6 concludes the significance behind the comprehensive survey on Object 

Recognition algorithms 

2. Object Recognition 

2.1 Problem Statement 

Object Recognition: Given an image or set of images or set of images generated from frames 

of video as class of input data, to detect the objects present in the corresponding input, classify 

it as structured object connected by lines with high dimension (vehicles, faces of human beings, 

shapes, etc.) or semi-structured objects connected by joints (whole human body, animals, plants 

etc.) or unstructured class of objects (sky, land, sand, etc.) and finally recognizing it based on 

its specific features or identity. Computer Vision tasks also has object detection, segmentation 

and classification along with object recognition. The rest of the tasks are just the extension of 

the output from object recognition tasks. 

In this generic task of recognizing the object in the picture, after recognizing the object, there 

are several ways in which the recognized object can be highlighted. A rectangular boundary 

box can be drawn surrounding the object [34, 35], a mask can be generated around the object 

[36] or pixels of the recognized object can alone be highlighted using different colors. All these 

tasks give better clarity about the recognized object’s spatial coordinates in the picture. The 

future work in these tasks mainly focus on pixel wise segmentation and mask generation as it 

gives more accurate spatial coordinates of the target object. 

 

 

674000 635000

175000 119000126000 131000 50500 5700062000 64300 28400 39900

Object Recognition Object Detection Object Segmentation Object Localization

Comparison of number of articles in past five 
years
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2.2 Challenges 

An ideal object recognition algorithm’s efficiency can be measured in terms of two criteria in 

which the first one being High accuracy and the second one being High efficiency. Accuracy 

can be measured in terms of Localization accuracy and Recognition accuracy in which the 

former one measures the accuracy of spatial coordinates recognized by the algorithm and the 

later one measure the accuracy of the target being recognized by the algorithm. To achieve 

high accuracy is one of the main challenges in object recognition task. To achieve high 

accuracy the algorithm should be highly robust to various intra class variation. This can be a 

difficult task because of the following: first one is presence of variations of instances in each 

class considered whose variation occurs because of difference in texture, shape, color, material 

etc. Second one is the immense availability of wide range of instances in several categories, 

Third constraint is due to the conditions and environment in which the input image is taken 

(Eg. Blurring, Clutter, Illumination, Scaling etc.) and the last one is because of the unnecessary 

noised that comes along with the dataset. To achieve high accuracy there should also be high 

focus on distinctiveness of the image being classified. This can be highly affected by the 

ambiguities that occur in between the interclasses. Also because of the presence of thousands 

of structured and unstructured data all around us. Efficiency of the algorithm can be measured 

in terms of time consumption, space consumption and memory usage of the algorithm. Because 

of thousands to millions of data available in the environment localizing and recognizing the 

objects become really tiresome. This is due to the fact that there’s a need to recognize object 

and localize their spatial coordinates from large scale image/video. In spite of having good 

innovative algorithms in the domain of object recognition, there has been no improvement in 

achieving combined efficiency and accuracy in a good rate. All the past algorithms have been 

either highly accurate or highly efficient. 

 

Example for Different 

Classes of images available 

in real time 

 

Difference in texture, 

shape, material and colour 

in same target object i.e., 

leaf in here 

 

Examples for blurred 

images and clutter image 
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Examples for scaled images 

– the same image has been 

scaled in three different 

ways in the given picture 

 

Image object being giraffe – 

first picture suffers from too 

much illumination, second 

one has too many objects in 

different size and pose 

while in the third picture the 

same object is in motion 

3. Review on history of methods 

The original history of object recognition techniques started very early, nearly before several 

decades in 1979 when neocognitron was proposed for the task pattern recognition. It has served 

as the greatest inspiration behind the discovery of Convolutional Neural Network which 

became the milestone in the domain of Image Processing and Computer Vision. Before it was 

recognized as an inspiration to CNN the object recognition algorithms took several turns in 

between the years 1980 to 2010. As explained in figure there were several inventions and 

innovations in the techniques in between those years. The evolution began from geometric 

based models which relied upon simple mathematical shapes and methods for recognition to 

methods localizing the local features of the object to methods based on global representation. 

This paper mainly focus on techniques that’s based on neural network concept that majorly 

came into existence in past two decades. 

 
4. Convolutional Neural Network 

In the fields of computer vision and image processing, convolutional neural networks are a 

well-known method for locating, identifying, and detecting objects in any given picture or 

video. This technique is inspired from the working of receptive field in visual cortex of human 

being. By getting an input image as a input, CNN takes the input in the form of matrix of pixel 

values and applies a mathematical concept called convolution operation between the matrix of 

input pixels and matrix of kernel. The output attained from the operation is further fine-tuned 

by passing it through a series of convolution and max-pooling layers. The details behind the 

architecture of CNN is further explained below. 
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4.1 Kernel and Filter: 

Kernel in a CNN represent a series of matrix values that represent any particular geometrical 

shape (eg. Horizontal line, vertical line, diagonal etc.)  or pixel of values used for image 

reformation (eg. image sharpening kernel, image blurring kernel etc.). These kernels are used 

to obtain the features in the input image given with the help of convolution operation. The 

kernel performs the same function as the weight parameter in neural networks. By adjusting 

the kernel desired features can be extracted from any given input image. Filter on the other 

hand can be understood as group of kernels put together for convolution operation, in more 

technical terms concatenation of two or more kernels form a filter. In general kernel is less in 

dimension when compared with the filter. In common, convolutional neural networks is made 

up of multiple filters put together with the convolution layers. By differentiating the values of 

filter, required features can be generated from the given input image. 

4.2 Convolution layer 

In convolution layer, the input image is taken in the form of matrix of pixels in three channels 

representing the red, blue and green (primary colours) whose combination makes the whole 

input image. Then filter matrix is taken and slid through the input image by maintaining a 

constant stride value at each step. The matrix of pixels obtained from the sum of the product 

values between the input image and filter marks the first output matrix after convolution. This 

can be understood in a clear picture using the formula given below. 

 

 

 

 

 Where, i represents the input image, h represents the filter, m and n represents the number of 

rows and columns in the matrix. The dimension of the output matrix after applying convolution 

depend upon the padding, stride, filter dimensions and input dimensions taken into 

consideration. Since multiple channels are taken as input, the output matrix will also be in 

multiple dimension which is represented by below formula. 

 

 

 

 

Where o represents the output, i represents the input, f represents the filter, nc represents the 

number of channel and nf represents the number of filters.  

4.3 ReLU activation 

The Rectified Linear Unit activation function comes right after the convolution layer. This 

activation's primary purpose is to give the entire recognition process some sort of non-linearity. 

Since convolution operation continuously involves mathematical operations in linear scale, 

ReLU function balances it by introducing rectification to the final output. f(x) = max(0,x) 

removes the unnecessary negative values from the final output before giving it to the next 

pooling layer. 

4.4 Pooling layer 

The convolution layer's output is given a reduced dimension by making use of a pooling layer. 

An immediate pooling layer always comes after the convolution layer in order to minimize 

the dimension and manually choose key attributes of the object included in the input that is 

being evaluated. Pooling can be done in two ways one being max pooling where maximum 

pixel is chosen from adjacent pixels in the matrix. The other one being average pooling picks 

out the average value among the adjacent pixels in the matrix. 

 

4.5 FC layer 

Following a series of convolution operation and pooling operation, the matrix values obtained 

is flattened to a single column of vector units in which the actual classification is performed. 

𝐶[𝑚, 𝑛]  =  (𝑖 ∗ ℎ)[𝑚, 𝑛]  =  ∑∗

𝑥

1

∑∗

𝑦

1

ℎ[𝑗, 𝑘]𝑖[𝑚 − 𝑥][𝑛 − 𝑦] 

(𝑜, 𝑜, 𝑛𝑐)  =  (𝑖, 𝑖, 𝑛𝑐) ∗ (𝑓, 𝑓, 𝑛𝑐)  =  [
𝑛 + 2𝑝 − 𝑓

𝑠
+ 1,

𝑛 + 2𝑝 − 𝑓

𝑠
+ 1, 𝑛𝑓] 
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This densely connected layers work like normal neural network where each unit in the fully 

connected layer is taken as single unit of neurons and all these neurons contribute to the features 

of the object present in the image. 

5. Popular Frameworks 

There are several variations that has been made in the past years in Object Recognition 

framework pipeline. These variations are made broadly under two categories one is network 

pipeline based on region proposals and another one is a unified network pipeline. The table 

shows the most popular frameworks used in both one stage and two stage pipelines. Other than 

this, there are various small to large variations made throughout that results in wide range of 

networks. But these architectures results in better accuracy when compared to other 

frameworks.  

No

. 

Network 

Name and 

Related 

Works based 

on it 

Fram

ewor

k 

Flow of pipeline Pros and Cons 

1 

RCNN – 

Region Based 

Convolutional 

Neural 

Network 

Initial Work - 

[65][66] 

Improved 

Version - 

[67][68][69][7

0[71] 

Two 

stage  

 

Pro: Candidate regions 

contains objects most 

times 

Con: Slow, hard and 

expensive training and 

testing, numerous 

generated regions 

makes process very 

slow 

2 

Fast RCNN 

Initial Work - 

[72] Improved 

Version - 

[73][74][75][7

6][77] 

Two 

stage 

 

Pro: Improved quality 

and speed of 

recognition, 

approximately ten times 

faster in testing and 

three times faster in 

training 

Con: SS algorithm is 

still slow and consumes 

more time 

3 

Faster RCNN 

Initial Work - 

[78][79] 

Improved 

Version - 

[80][81][82][8

3][84][85][86][

87][88][89] 

Two 

stage 

 

Pro: Improved, accurate 

and efficient RPN for 

generating regions of 

interest in a faster rate 

Con: RPN is applied to 

several hundreds of RoI 

which still makes the 

process time consuming 
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4 

RFCN – 

Region based 

Fully 

Convolutional 

Neural 

Network 

Initial Work - 

[90] 

Improved 

Version - 

[91][92][93] 

Two 

stage 

 
 

Pro: RoI subnetwork 

and crops help in 

achieving comparable 

accuracy in faster 

running time  

Con: Computationally 

expensive because of 

sensitive score map 

calculation and too 

many RoI regions. 

 

5 

Mask RCNN 

Initial Work - 

[94]  

Improved 

Version -  

[95][96][97][9

8][99][100] 

Two 

stage 

 

Pro: Binary Mask 

Generation for each and 

every RoI obtained 

Con: Works well only in 

good resolution images 

without any invariance, 

blur etc.  

6 

YOLO – You 

Only Look 

Once 

Initial Work - 

[101] 

Improved 

Version -  

[102][103][104

] 

Unifie

d 

stage 

 

Pro: By design, very 

fast, runs nearly 45 

Frames per Second to 

155 Frames per Second 

Con: At times, predicts 

False Positive and 

commonly results in 

localization error. 

Even though a significant number of algorithms are being innovated on a daily basis within the 

field of Object Recognition, there must be enough input to test the accuracy of those algorithms. 

Only by testing the algorithm with sufficiently large amount of input images or video, the short 

comings of the algorithms can be predicted and further innovations can be made. The 

abundance of data and internet accessibility have led to significant innovation in the creation 

of datasets for CV algorithms. Some of the very famous datasets with its specification has been 

mentioned in the Table The performance of the algorithm can be measured by using several 

performance metrics such as IOU Threshold, Mean Average Precision, Average Precision and 

Average Recall. All these metrics uses the number of True Positives and False Positives 

detected by the algorithm with respect to training and testing data to calculate the 

corresponding algorithm’s accuracy. 
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No. Dataset Name  Type Specification 

1. CIFAR10 [105] Image 60,000 color images in 10 categories 

2. 
LISA Traffic Sign 

Detection 

Image and 

Video 
7855 annotations on 6610 boundaries 

3. Google Open images Image 
9 million pictures, 16 million bounding boxes, 

600 object types 

4. MS COCO Image 
80 classes of objects and 1.5 million instances 

of objects 

5. 
Exclusively Dark 

(ExDark) Image 
Image 

7,363 low-light images with 12 object types, 

ranging from extremely low light to twilight 

6. 

20BN-SOMETHING-

SOMETHING Dataset 

V2 

Video 

Labelled video clips of people performing basic 

movements (pre-defined) with variety of 

objects 

7. ImageNet Image 

Image dataset with 14 million images and 

20,000 categories that are classified using the 

WordNet hierarchy 

8. BDD100K Video 

Uses 100K videos and 10 tasks, to evaluate 

how far image recognition algorithms have 

come in autonomous driving. 

7. Conclusion  

Object Recognition framework has achieved a tremendous improvement in very few decades 

of time. Wholesome credit goes to the Deep Learning framework which has paved way in 

reducing the error rate exponentially while the previous algorithms struggled to even reduce it 

in a linear scale. This survey paper was intended to give a overview on the recent advancements 

made in the field, its architectures and dataset availability. The inference of this survey has 

several points that can be promising research filed for future researchers which is explained 

further. In spite of reduced error rate there is still a huge lag between machine-based recognition 

and human level recognition. This gap can be filled by proposing more efficient and better 

detection framework with reduced computation complexity. Most of the algorithms focus only 

on supervised learning which again needs input in annotated format because of which the 

capacity of the algorithm stops with available inputs, there are a lot of real-world objects that 

has not been explored because of the non-availability of annotated data. By moving on to 

unsupervised learning algorithms this can be avoided. 3D level object recognition can also be 

explored, given that might be the future and scope of CV algorithms. 

This article contains references to the data that were used to support the study's conclusions for 

future use.  
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