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A REVIEW OF IMAGE SEGMENTATION 
TECHNIQUES AND APPLICATIONS

Abstract: Image segmentation is a process of separating 
an image into different parts or areas to make it more 
meaningful and easier to understand usually depending 
on the objects or textures. This helps to simplify image 
analysis by dividing the image into meaningful classes, 
which can be used for further process. Image division is 
used in many practical areas such as medical imaging, 
autonomous driving, agriculture and remote sensing.

In today's world, machine learning and deep learning 
have become popular for image division due to their 
ability to learn patterns from large datasets. 
Convolutional Neural Network (CNNS), U-NET, Mask R-
CNN, and transformer-based models have shown great 
success in accurately identifying and separating objects 
in images. 

This review paper offers a summary of various image 
division technique, from traditional methods to modern 
deep teaching approaches. Traditional techniques 
include thresholding, growing area, clustering (such as-
support) and edge detection.

Keywords: images segmentation, machine learning, 
deep learning, computer vision, medical image, 
autonomous driving, thresholding

1. Introduction
The Image segmentation is a process which 
includes dividing an image into multiple 
segments to make the photo easier to 
research. The aim is to group together pixels 
which have similar characteristics, including 
colour, intensity, or texture, in order that 
significant gadgets or areas inside the 
photograph can be recognized and studied. 
This step is regularly the primary and most 
crucial stage in duties inclusive of item 
detection, reputation, and picture evaluation.

Over the years, many distinctive image 
segmentation strategies have been advanced. 
Traditional techniques consist of 
thresholding, region growing, side detection, 

and clustering strategies like ok-means. 
These approaches are easy and clean to 
enforce, and they paintings properly for 
basic or in reality described images. 
However, they'll now not carry out nicely 
whilst coping with complex scenes, noisy
statistics, or overlapping objects.

Image segmentation has many actual-global 
programs. In healthcare, its miles used for 
reading clinical photos to discover illnesses 
and help in prognosis. In agriculture, it 
allows screen crop fitness and become aware 
of affected regions. In self-reliant 
automobiles, it allows the car to recognize its 
environment, along with roads, pedestrians, 
and different vehicles. In satellite tv for pc 
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and aerial imagery, segmentation allows 
with land use type and environmental 
tracking.

Despite its development, picture 
segmentation nonetheless faces demanding 
situations. These encompass managing 
terrible-high-quality pics, various lights 
conditions, loss of classified information, 
and the need for actual-time performance in 
packages like robotics and self-sustaining 
driving. This review paper pursuits to 
explore the exclusive kinds of image 
segmentation techniques, from classical 
tactics to the present day deep gaining 
knowledge of-based models. It also 
highlights their blessings, barriers, and 
sensible packages. By providing a clean 
information of how those strategies paintings 
and where they're used, this evaluation 
serves as a useful guide for researchers, 
college students, and specialists running 
within the area of laptop vision.

Figure 1. Image Segmentation Method

2. Review of literature

(Rahman et al., 2025) This paper 
systematically reviews progress in image 
division techniques to detect mistakes in 
industries such as manufacturing, aerospace, 
construction and geology. It classes methods 
in classical, deep learning-based and hybrid 
approaches. Deep learning model-especially 
transformer-based architecture such as U-
Net and SED-U-Net-is shown to improve 
traditional techniques in accuracy and 
adaptability. Lightweight models such as 

mobile-dip lab offer real-time performance, 
while synthetic data and some-shot learning 
help reduce the lack of data. The review also 
emphasizes clarity, computational efficiency 
and domain-specific adaptation. Despite the 
significant progress, challenges persist, 
including data imbalance, high 
computational costs, and limited generality. 
Future directions include developable, 
scalable and efficient models using semi-
convenient learning, transfer learning and 
multi-modal data integration.

(El Sakka et al., 2025) The paper under 
review is examining the application of 
Convolutional Neural Networks (CNNs) in 
smart agriculture and its application in 
multimodal processing towards greater farm 
efficiency. The paper addresses more than 
115 newer papers on various applications 
like disease and weed classification, crop 
classification, water management, and yield 
prediction. The paper explains how CNNs
through methods such as image 
classification, segmentation, regression, and 
object detection are used for processing 
multispectral, RGB, radar, and thermal 
sensor data, typically sensed by UAVs, 
satellites, and ground sensors. The 
technologies enable massive-scale real-time 
surveillance and data-driven decision-
making in Agriculture 5.0. The article also 
states a comparison with the performance of 
other machine and deep learning methods, 
highlighting CNN's ability to process 
complex temporal and visual data. Trends 
seen are the introduction of IoT, cloud 
computing, and big language models for 
efficient data access as well as processing of 
regulations. This overview discloses the 
potential of CNNs to revolutionize the way 
towards attaining sustainable, precise, and 
efficient agriculture in the age of climate as 
well as food security crises. The collection 
of the papers that were evaluated is also 
included in the public repository on GitHub 
for further growth and research. 

(Kabir et al., 2025) The paper Terrain 
Detection and Segmentation for 
Autonomous Vehicle Navigation: A State-
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off-AIR system systematic review presents 
a thorough analysis of paper technologies, 
challenges titled, and involves applications 
involved in enabling autonomous vehicles to 
understand and navigate various areas. This 
suggests how traditional computer vision 
methods have evolved into sophisticated 
machine learning and deep learning 
techniques, especially using lidar, radar and 
high-resolution cameras in combination with 
CNN and transformer. The reviews classify 
the complications of terrain detection in the 
terrain, technical, data-related and
integration challenges. This emphasizes the 
importance of annotate dataset and data 
preprocessing strategies to increase 
algorithm performance, such as 
generalization and increase, such as 
generalization and increase. In addition, it 
compares a series of detection and 
segmentation algorithms such as R-CNN, 
Yolo, point net ++, and Bisnett based on 
their strengths and limitations in real-time 
and high-accurate scenarios. This review 
also shows practical applications in urban 
dynamics, emergency reactions, agriculture 
and maritime explorations, it explains how 
the understanding of the terrain is important 
for safety and efficiency. Finally, it exposes 
the need for standardization in a dataset and 
stronger model to handle the real -world 
variability, aims to guide future research in 
making autonomous vehicle systems more 
reliable and adaptive in a complex 
environment.

(Grace et al., 2025) The paper odern 
approach to image segmentation in 
agriculture offers a comprehensive 
observation of agricultural partition 
techniques and their applications in 
agricultural settings. This begins from 
preparing the image division as an important 
component of computer vision, required to 
separate different objects within images for 
analysis. The industry plays an important 
role in tasks such as partition animal health 
monitoring, evaluation of crop conditions, 
evaluation and soil analysis. The paper 
describes various partitions methods-

including binary, multilevel, semantic, 
instance, panoptic, field-based, clustering, 
adaptive and textured divisions-and discuss 
their implementation using pirating libraries 
such as OpenKV, TensorFlow and Scikit-
Image. Each method is depicted with 
examples to suit agricultural challenges,
from the count of livestock to detecting 
plants and optimizing irrigation. The article 
emphasizes that these techniques improve 
efficiency, reduce environmental impact and 
support permanent practices. It also 
addresses technical challenges in handling 
complex multi -level agricultural data and 
calls for a more sophisticated algorithm to 
increase accuracy and real -time 
accountability. Finally, the reviews outline 
the important role of advanced division of 
accurate agriculture and automated 
agricultural management systems in the 
future

(Tahir et al., 2024) The paper Receive 
objects in autonomous vehicles under 
adverse weather: Review of traditional and 
deep learning approaches in challenging 
weather conditions presents a comprehensive 
review of methods used to improve the 
abilities of autonomous vehicles (AVs) items 
(AVS) items. It investigates the effects of 
weather elements such as rain, fog, ice and 
low light on AV sensor performance, 
including lidar, radar, ultrasonic sensors and 
cameras. The study is contrary to traditional 
OD methods-which depends a lot on the 
hand-designed characteristics and classical 
algorithms such as Sift, Hog, and Viola-
Jones-deep learning (DL) approaches, which 
employs intensive nervous network (CNNS), 
Yolo, Yolo, Yolo, Faster R-CNN and Hybrid 
models. While traditional techniques face 
boundaries in adaptability and accuracy 
under the dynamic environment, DL models 
excel through their ability to learn complex 
features and generalize in circumstances. 
The paper also discusses assessment matrix, 
public dataset and sensor fusion as major 
factors for strong ODs. It further classifies 
the operations of vehicle, pedestrians and 
lane detection, emphasizing the importance 
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of accurate identity in real -world 
applications. Finally, the reviews outline the 
importance of developing weather-flexible 
perception systems and provides a structured 
guide to carry forward AV security and 
reliability through integrated and intelligent 
identity systems

(Zhang et al., 2024) The paper A Review of 
Sensing Image Segmentation by Deep 
Leads provides a comprehensive 
examination of how Deep Learning (DL) has 
changed remote sensing (RS) image 
segmentation. Captured from RS images, 
satellites, UAVs and other platforms, 
provide important information in a spectrum 
of wavelength for applications in geography, 
agriculture, hydroelectric, and environmental 
monitoring. Traditional division methods 
were limited to their meaningful 
understanding, but the DL models, especially 
CNN and transformer, have greatly 
improved the division accuracy by enabling 
multi-party and relevant feature extraction. 
The paper classifies the DL-based partition 
approach in CNN-based, transformer-based 
and hybrid models, corresponding to each 
specific data characteristics and function 
complications. This transfer also reduces 
label-efficient strategies such as learning, 
semi-conceptual, and self-levied learning, 
which addresses the challenge of rare 
annotate data. Additionally, the review 
emphasizes the role of DL such as domain-
specific applications such as land use 
classification, crop monitoring, water body 
detection and environmental protection. 
Finally, it outlines future directions and 
challenges, including managing high-
resolution data, developing mild models yet 
and increasing the generalization of DL 
Framework in various RS datasets. This 
synthesis serves as an important reference to 
carry forward RS division research and 
deployment.

(Li et al., 2024) The paper Review of 
Remote Sensing Image Segmentation by 
Deep Learning Methods has revolutionized 
remote sensing (RS) image segmentation, 
providing a comprehensive observation of it. 

RS captures high-resolution data using 
satellites and platforms such as UAVs, 
geography, agriculture, hydrology and 
environmental monitoring. Traditional 
division methods were limited in semantic 
interpretation, while DL technology, 
especially CNN, transformer and hybrid 
models, greatly enhance the division 
accuracy by removing complex features in 
many parameters. Paper classifies 
architecture, highlighting CNN-based 
models such as U-Net and Deep lab
transformer-based models such as VITs and 
Swin transformers, and their comparative 
performance. It also examines label-efficient 
strategies such as transfer, semi-conceptual 
learning, and self-levied learning to reduce
dependence on large-labelled datasets. In 
addition, the paper shows the application of 
these methods in four main domains: 
geological mapping, accurate agriculture, 
hydrological monitoring and environmental 
protection. It addresses major challenges 
such as high-resolution image processing, 
multi-modal data fusion and lack of labelled
data. The review eventually serves as an 
important reference for researchers, 
providing insight into future directions to 
carry forward RS image division with 
existing models, challenges and DL 
technologies.

(Yu et al., 2023) The paper echnique and 
image segmentation challenges a review 
image partition provides a comprehensive 
observation of functioning and their 
development. It classifies partition 
techniques into three main stages: classic 
segmentation, co-division, and deep pirates
such as colour, intensity and texture but 
conflict with complex scenes due to limited 
semantic understanding. Cum-Blocking
Without human analysis extracts common 
objects from many images. It manufactures 
methods such as Markov Random Fields 
(MRF), Random Walk, Active Contes and 
Graph Theory, which emphasizes shared 
features in image sets. Models such as FCN, 
U-NET, Deep lab, and PSPNET integrate 
attention mechanisms of attention 
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mechanisms to extract encoder-decoder
architecture, thin conversion, pyramid 
pooling, and multistep and high-level sienna
features. The paper also highlighted the 
ongoing challenges including the exact range 
detecting, real -time performance and limited 
annotate data, which advocates future 
research, which is more strong, efficient and 
generally in partition models.

(Wang et al., 2022) The paper provides a 
detailed observation of the application of 
Deep Learning (DL) techniques in dividing 
medical images using Medical Image 
Segmentation Deep Learning: A Survey
which is important for computer-aided 
diagnosis and smart healthcare. Writers 
propose a novel classification of literature, 
dividing it into a supervised and weakly 
supervised learning approach. Supervised 
methods are analysed on the basis of 
backbone network, network block design 
and loss function enhancement, including U-
NET, V-NET and attention mechanisms. 
Weakly supervised approaches are classified 
in data growth, transfer learning and 
interactive division, limiting challenges such 
as limited annotate data and class imbalance. 
The survey also discusses emerging trends 
such as Neural Architecture Search (NAS), 
Graph Convolutional Network and 
Transformer-based models. In addition, this 
medical image exposes the boundaries faced 
by various public datasets and existing 
techniques used in the image division. The 
paper emphasizes the requirement of more 
functioning-managed improvements, 
especially in handling small sample size, 
noise images and high computational costs. 
By offering a structured and comprehensive 
reviews, the survey serves as a valuable 
guide to researchers aimed at increasing the 
division performance in the real -world 
clinical applications.

(Manisha & Mithra, 2021) The paper 
Different image segmentation technology

a review provides a comprehensive 
observation of various image division 
methods used in Digital image processing. 
Image division involves dividing an image 

into meaningful parts or segments to 
simplify analysis for applications such as 
object recognition, medical imaging and 
video surveillance. Techniques are broadly 
classified into approaches based on 
discontent detection (e.g. edge detection) and 
similarity detection (e.g. thresholding, field 
growing, growing, clustering). The paper 
further classifies partitions into structural, 
stochastic and hybrid techniques. Major 
methods discussed using operators such as 
thresholding (global, local, adaptive), Sobel
and canny using edge detections, field-based 
methods such as growth and sector 
partition/merger, clustering techniques such 
as Ke-merger and fuzzy C-fuzees, and more 
advanced approaches such as watershed 
models, partial differential equation (PDE) 
Each method is evaluated for its advantages 
and limitations, in which no technique is 
universally optimal. The conclusion 
emphasizes the importance of choosing a 
suitable method based on image 
characteristics and the needs of the 
application, given that the future of the 
image division lies in combination with 
techniques to remove personal boundaries.

(Abdulateef & Salman, 2021) The paper 
eviews of various image segmentation

techniques applicable in Digital Image 
Processing a comprehensive review of image 
segmentation technology A comprehensive 
review of image segmentation technology. 
Image detection, classification and pattern 
recognition requires image division for 
recognition. Not optimal. Authors 
recommended to include advanced 
techniques such as adding techniques or 
deep learning for robust division.

(Paneru & Jeelani, 2021) This review 
examines the use of computer vision (CV) in 
construction, emphasizes its growing 
importance in automatic management 
functions such as safety monitoring, progress 
tracking, productivity analysis and quality 
control. Since construction projects rapidly 
produce vast versions of visual data, CV 
provides powerful tools to interpret and avail 
the dataset. The paper classifies CV 
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functions - such as classification, 
recognition, tracking, division and action 
recognition - and maps their application in 
major construction areas. While the 
monitoring of safety and progress is well 
studied, quality control remains unspecified, 
presenting rich research opportunities. The 
review also identifies significant challenges, 
including the lack of annotate dataset, 
obstacles, data quality and integration 
difficulties with the building information 
model (BIM). The completion of the study 
advocates scalable, automatic, real -time CV 
systems and advocates construction 
efficiency, safety and decision making.

(Sharma, 2020) The paper A Review on 
Image Segmentation Technology provides
intensive observation of some methods of 
image division implemented in digital image 
processing. The image division needs to 
divide the image into separate regions such 
as the features such as intensity, colour or 
texture. Paper classes the methods of 
division into structural, stochastic and hybrid 
methods. Two main strategies covered are 
detecting dissatisfaction (e.g. age detection) 
and trace similarities (e.g. thresholding, 
growing area). Edge detection is helpful to 
determine object limits but can be noisy-
sensitive. Thresholding is easy but is 
constrained by non-human light and 
intensity. Area-based methods, such as 
development and partition-and-way, work 
with comparable characteristics by 
combining the pixel, which is highly 
resistant to noise. Clustering methods such 
as Cams and Fuzzy Clustering Group Pixels 
need to be carefully tuned on equality. The 
study also considers the use of artificial 
nervous network, which simulates the human 
brain to learn partition accuracy, especially 
medical images. It concludes that although 
there is no method that is ideal for all, 
combination of techniques may lead to more 
accurate and strong division results, 
highlighting the increasing importance and 
complexity of image division in real -world 
applications.

(Sultan, 2020) The paper Image 
Segmentation Technology offers 
contemporary image partition techniques and 
their wide discussion of their use in the real 
world. In the article, an image begins to 
emphasize the importance of partition in 
reducing image analysis by dividing it into 
important areas, especially in areas such as 
medical imaging, satellite imaging and 
computer vision. It examines various 
partitions techniques, such as global and 
adaptive thresholding (e.g. oats and yen 
methods), morphological processing, and 
background subtractions such as Gaussian 
blurring and medium filtering. The report 
also discussed advanced techniques such as 
Edge Detection, Watershed Transformation, 
Distance Transformation and Object Size-
And Shape-based segmentation. This 
includes practical applications in MATLAB
and python, and packs of medical images, 
coins, nuts and bolts, and packs of jet 
fighters, show how the methods of division 
handle different conditions such as noise, 
non-human light and object overlap. The 
report summarizes the semi-derivative 
division methods such as an active figure 
(snake) specifications, where their 
application is described within accurate 
functions associated with user input. In 
general, the paper introduces division in the 
form of a living, multi -discipline, which is 
necessary to meet the image understanding 
and processing by the computer.

(Jaiswal & Pandey, n.d.) The paper discovers 
a wide variety of image segmentation 
techniques important for paper virtual 
photograph processing and machine 
imaginative. It emphasizes that partitions 
allow the split machines to interpret visual 
information, which allows machines to 
interpret visual information, which allows 
people to interpret the same view Is. Authors 
classify partition techniques in many 
categories: location-based (e.g. location 
growing, watershed, graph cut), aspect based 
(use of first and 2D-order derivatives), 
tender computing (e.g. synthetic nervous 
network, fuzzy logic, genetic algorithm, 
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genital algorithm, assist able strategies, and 
pixel-based strategies, and Pixel-based. They 
also speak of deep learning strategies, 
including examples, semantics and panoptic 
segments, which have revolutionized the 
current PC vision applications. The blessings 
and shortcomings of each method are 
mentioned, highlighting that no method 
corresponds to all use cases. For example, 
the watershed segmentation is accurate but 
touch for noise, while fuzzy is powerful for 
complex photographs such as medical scans. 
The conclusion of the paper is that the 
selection of partition techniques should rely 
on unique trouble, and it is possible to 
identify and function visual data with high 
accuracy for machines from recent reforms.

(Minaee et al., n.d.) The paper Image 
division using deep learning: A survey
provides a comprehensive review of a deep 
learning approach to image division. It 
emphasizes the role of division in various 
applications such as medical imaging, 
autonomous driving and video surveillance. 
Paper reviews are classified into major 
architectural types of 100 segmentation 
methods, including a fully convened 
network, encoder-Perindustrian model, R-
CNN variants, attention mechanisms and 
generative models. The survey highlights 
notable models such as Deep lab, U-Net, 
Signet and Mask R-CNN, which check their 
design, performance and dataset. It also 
includes popular partitions dataset (e.g.,
Pascal VOC, Citizens, Cocoa) and 
evaluation matrix such as IU, dice 
coefficients and pixel accuracy. In addition, 
it identifies challenges such as real-time
performance, handling 3D data and lack of 
data, and suggests future directions including 
better efficiency, semi-transmitted learning 

and integrating relevant awareness. The 
paper serves as a valuable resource for 
researchers and physicians that demands to 
understand or extend the state-of-the-art in 
intensive learning-based image division.

(Kollem et al., 2019) The paper edical
image-based image denoising and 
segmentation methods the image provides 
intensive analysis of various techniques 
applied for denoising and segmentation. The 
image Gaussian is as a prepared process to 
eliminate noise such as Denoising or 
facilitates clear images for further analysis, 
impulse from medical scans such as MRI, 
CT and PET. The article classifies statistical 
modelling and derivative-based approaches, 
reflecting techniques such as non-rescue 
total variation, multi-rated precap-based 
parallel imaging and high-level filters by 
employing PDE and GCV. The objective is 
to increase the image quality without 
reducing physical details. On the sidewalk, 
research discusses clustering-based methods 
such as fasting-mines (FCM), machine 
learning models and traditional methods in 
the thresholding and fields. Advanced 
models such as active figures and level sets 
are explained under the perverted model, 
which are particularly accurate in dividing 
complex physiological structures. The paper 
assesses these techniques using dice scores, 
sensitivity, specificity and matrix like PSNR. 
In general, reviews emphasize the need to 
strengthen strong denoising with accurate 
division methods to increase clinical 
precision in medical imaging, and indicate 
challenges and innovations involved in 
achieving efficient and automated tumour
divisions in the MRI scan
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Table 1. Major contribution of review in the field of Image Segmentation Techniques and 
Application

Author Year Paper Title Method used Outcome Limitation

(Kabir et 
al.,)

2025

Terrain 
detection and 
segmentation 

for 
autonomous 

vehicle 
navigation

The detection 
of the area in 
autonomous 
vehicles and 

used the 
Prisma-
directed 

systematic 
review of 
division.

In the AI-operated 
division that 
improved the 

interpretation of the 
AV terrain under 

structured and 
unnecessary 

circumstances, 
progress was 
highlighted.

Challenges 
include 

inconsistent 
dataset, sensor 

boundaries, 
environmental 
variability and 

integration with 
real -time 

vehicle systems.

(El Sakka 
et al.,)

2025

A Review of 
CNN 

Applications in 
Smart 

Agriculture 
Using 

Multimodal 
Data

An intense 
review 

examining 115 
studies on 

combination of 
manual 

classification 
in five major 

applications in 
agriculture.

In CNN weed 
identification and 
prediction of yield 
for traditional ML 

superior; 
Multimodal 

improves data 
accuracy; CNN 

agriculture plays an 
important role in 
5.0 innovations.

Dependence can 
leave an 

important role 
on the web of 

science; Blocks 
the cross-study 
performance 

directly 
compared to 

uncertain matrix.

(Grace et 
al.,)

2025

Modern 
approaches to 

image 
segmentation 
in agriculture

Emphasizing 
binary and 

deep learning 
methods, 
reviewed 

modern image 
division 

techniques 
using python 
libraries in 
agriculture.

Partition improves 
accurate farming by 

monitoring crops 
and livestock, 

detection of disease 
and increasing 

resource adaptation.

The challenge 
partition to the 

complex 
environment, 

data inequality, 
and high 

computational 
requires partition 

accuracy.

(Tahir et 
al.,)

2024 objects in 
autonomous 

vehicles under 
adverse 
weather: 

Review of 
traditional and 
deep learning 
approaches

review of ways 
to detect 

traditional and 
deep learning 

objects for 
autonomous 

vehicles.

Deep learning 
improves traditional 

methods in 
accuracy and 

adaptability under 
various adverse 

weather conditions.

The sensor 
boundaries, poor 

visibility, and 
data imbalance 
obstructs strong 
performance in 

extreme weather 
scenarios.

(Zhang et 
al.,)

2024

Segment 
anything model 

for medical 
image 

segmentation: 
Current 

applications 
and future 
directions

Comprehensive 
reviews of 
Sam's zero-

shot and fine 
tune 

performance in 
various 

medical image 
division works.

The SAM shows 
potential, but 
exclusively 

performs the best 
with quick tuning or 
adaptation for clear 

boundaries.

Limited 
accuracy without 

adaptation; 
Struggle with 
less contrast, 

weak edges and 
varied medical 
image -struggle 
with twentyish.
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(Yu et al.,) 2023

Techniques 
and Challenges 

of Image 
Segmentation: 

A Review

Comparing 
techniques, 

challenges and 
progress, 
reviewed 

classical, co--
and-deep-
teaching 
divisions.

Exposing state -of -
the -art and 

emerging trends, 
provided a 
systematic 

observation of 
division 

development.

There is a lack 
of experimental 
verification; The 

focus be 
theoretically 

without 
performance of 
benchmarking 

division.

(Wang et 
al.,)

2022

Medical image 
segmentation 

using deep 
learning

The 
supervision 

levels surveyed 
the methods of 
deep learning 

for the medical 
image division 
classified by 

the supervision 
level.

Network 
architecture, loss 
function and clear 
advance in weakly 

supervised 
techniques.

Performance 
benchmarking or 
theoretical focus 

without 
comparison.

(Abdulateef 
& Salman,)

2021

A
Comprehensive 

Review of 
Image 

Segmentation 
Techniques

partition 
technique-

thresholding, 
age, field and 
energy-based-

developing 
their principles 

and 
performance.

Clear 
strength/weaknesses 

in methods; No 
universally optimal
division technology 

exists.

No size-fit-all 
solution for high 
computational 
cost, parameter 
sensitivity, and 
all image types.

(Paneru & 
Jeelani)

2021

Computer 
Vision 

Applications in 
construction

Literature 
review of 101 

studies on 
computer 

vision 
applications in 

four major 
construction 

works.

Current use in 
safety, progress, 
productivity and 
quality control 

identified, benefits 
and intervals.

Implementing 
data quality, 
limited BIM 

expansion, and 
disrupted by 
deficiency of 

annotate 
construction 

dataset.

(B.Sharma) 2020

A Review on 
Image 

Segmentation 
Technique

Various image 
partition 

techniques 
such as 

thresholding, 
edge detection, 
clustering and 

neural network.

Provided a 
classified 

observation of 
techniques, 

exposing their 
applications and 

strength.

No universal 
method fit all 
images; Many 
are sensitive to 

noise and require 
manual tuning.

(G. Sultan) 2020
Image 

Segmentation 
Techniques

MATLAB and 
Python 

implementation 
is applied and 
compared to 

various image 
division 

techniques 
using.

Practical division 
methods performed 

in diverse cases 
such as noise, 

lighting and object 
overlap.

Effectiveness is 
different from 

image 
conditions; 

Some methods 
require manual 
tuning or pre-

processing 
stages.
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(Jaiswal & 
Pandey)

2020
A Review on 

Image 
Segmentation

Traditional, 
soft computing 

and deep 
learning 

segmentation 
techniques 

with examples 
and formulas.

Classified methods 
with their strength, 

applications and 
illustration 

examples in the 
machine vision.

Many noises 
suffer from 

sensitivity, over-
block, or 

complexity.

(Kollem 
et al.,)

2019

A Review of 
Image 

Denoising and 
Segmentation 

Methods 
Based on 
Medical 
Images

Denoising and 
partition 

techniques for 
medical images 

reviewed.

Better image clarity 
and division 

accuracy.

The technique 
varies from the 
noise type; No 

universal 
solution fit all 

medical imaging 
scenarios.

3. Challenges of Image
Segmentation 

The challenges of Image Segmentation 
Technique and Applications are as follows:

Data Challenges: Annotating pixel-
degree segmentation is time-
considerable; actual-global statistics 
consists of noise and imbalance, 
lowering model effectiveness and 
requiring extra strong statistics 
exercise and augmentation strategies.
Computational Costs: Modern 
architectures like Transformers and 
huge CNNs call for widespread assets, 
restricting their use in actual-time or 
region packages in which 
performance-performance stability is 
important.
Algorithmic Limitations: Models 
often battle with generalization, 
particularly in varying environments 
or when segmenting small, 
complicated, or low-comparison items 
with irregular shapes and doubtful 
obstacles.
Interpretability and Domain-Specific 
Issues: Deep studying models lack 
transparency, making error diagnosis 
tough critical in fields like remedy 
and self-sustaining driving, in which 
area complexity provides greater 
segmentation demanding situations.

4. Future scope of Image 
Segmentation 

Future scope of Image Segmentation
Technique and Applications are as follows:

Self-Supervised and Unsupervised 
Learning: These techniques reduce 
reliance on labelled statistics by 
using gaining knowledge of from 
unlabeled resources, in particular 
reaping benefits fields like 
scientific imaging wherein 
annotations are scarce and highly-
priced.
Edge Device Segmentation: 
Lightweight, efficient fashions are 
vital for actual-time segmentation 
in robotics and mobile health, 
allowing deployment on low-energy 
hardware thru aspect-optimized 
architectures.
Multimodal and three-D
Segmentation: Integrating facts 
from RGB, LiDAR, and thermal 
sensors enhances robustness. 3D
segmentation improves spatial 
knowledge in healthcare, 
autonomous riding, and business 
programs.
Explainable AI and Temporal 
Segmentation: Temporal 
segmentation ensures consistency in 
video streams, and explainable AI 
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boosts consider in vital fields by 
means of supplying interpretable, 
transparent selection-making 
techniques.
Generalization, Privacy, and 
AR/VR: Domain adaptation, 
federated gaining knowledge of for 
statistics privateness, and AR/VR 
integration are key tendencies 
driving destiny segmentation 
structures to be scalable, steady, 
and immersive.

5. Conclusion 

Image segmentation remains great and hard 
experiment in image processing. Many 
reviews and surveys element the 
technologies related to photo segmentation, 
encompassing each traditional technique and 
the wealth of deep learning strategies which 
has emerged.

Recent improvements in gaining deep 
knowledge have led to a brand-new rush of 
algorithms, and studies have shown the 
capacity of those methods. Surveys have 
secured various deep analyzing techniques, 
grouped into training which include CNN 
and FCN, RNN, R-CNN, dilated CNN, 
attention-based definitely fashions, and 
generative and adverse fashions. There has 
been a noticeable shift from conventional 
techniques in the direction of sophisticated 
device analyzing and AI fashions, mainly in 
software regions like independent driving 
Transformer-based techniques have 
additionally been substantially reviewed, 
with papers summarizing over one hundred 
twenty deep gaining knowledge of models 
for numerous segmentation duties.

A consistent subject across the assets is that 
no unmarried segmentation approach is 
enough for each image kind, and therefore, 
no longer all methods are appropriate for a 
selected sort of photo or mission. The most 
suitable approach for choosing an accurate 
set of rules often relies upon variables such 
as the availability of datasets and 
annotations, the required best of the 
segmentation, and the dimensions of facts 
wished. While deep learning has become 
much more popular and distinguished than 
everyday algorithms in recent times, 
traditional technology still has relevance in 
some contexts.   Despite large -scale 
development, challenges remain inside the 
area. These include problems like statistical 
imbalance, highly computational demands 
explaining fashion requirement. Domain-
second functioning is increasing the 
relevance of fashion through stitching them 
for specific programs. Future study 
guidelines exposed to furthering the 
algorithm refinement, refining sensors and 
information processing technology, 
discovering new study paradigms, which 
integrates the reducing dependence on a 
fairly labelled dataset, and integrates pre -
expertise into an intensive learning model.
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