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ABSTRACT- Terrain analysis has

become an important application of
computer vision in various fields such as
robotics,

autonomous navigation,

agriculture, and environmental
monitoring. Accurate identification of
different terrain types helps intelligent
systems make better decisions in real-
world environments. This project presents
the development of a Computer Vision-
based Terrain Analysis System using Deep
Learning techniques. The proposed
system utilizes a Convolutional Neural
Network (CNN) to classify terrain images
into four categories: Grass Terrain,
Marshy Terrain, Rocky Terrain, and
Sandy Terrain. Image preprocessing
techniques such as resizing and
normalization are applied to improve
classification performance. The CNN
model is developed using TensorFlow and
Keras, while OpenCV is used for image
processing. A Flask-based web application
provides a simple interface for uploading
terrain images and displaying prediction

results. The proposed system improves

classification accuracy by automatically
extracting important visual features
without manual intervention. It provides
an efficient, reliable, and user-friendly
solution for automated terrain recognition
and can be applied in autonomous
vehicles, precision agriculture, robotic
environmental

navigation, and

monitoring.
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INTRODUCTION

Computer Vision has become one of the
most important applications of Artificial
Intelligence (Al), enabling computers to
understand and analyze visual information
from digital images. Terrain analysis is a
significant computer vision application that
identifies different land surface types for
various real-world applications. Accurate
terrain  classification 1s essential in
robotics,

autonomous navigation,

agriculture, environmental monitoring, and
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disaster management. However, changes in
terrain texture, lighting conditions, and
environmental factors make terrain

recognition a challenging task.

Recent advancements in Deep Learning
have significantly improved image
classification by automatically learning
important visual features from images.
Convolutional Neural Networks (CNNs)
have achieved remarkable performance in
various computer vision tasks due to their
high accuracy and efficient feature
extraction capabilities. In this project, a
CNN-based terrain analysis system is
developed to classify terrain images into
Grass, Marshy, Rocky, and Sandy
categories. The proposed system integrates
TensorFlow, Keras, OpenCV, and Flask to
provide an accurate and user-friendly
solution for automated terrain
classification, reducing manual effort and
improving decision-making in outdoor

environments.
LITERATURE SURVEY

Terrain analysis has received significant
attention in recent years due to the rapid
advancement of Computer Vision and Deep
Learning technologies. It plays an
important role in applications such as
autonomous  navigation,  agricultural
monitoring, environmental analysis, and

robotic  systems. Traditional terrain

classification methods mainly depended on
image processing techniques and manually
extracted features, which often resulted in
lower accuracy under different
environmental conditions. Recent research
has shown that Deep Learning models,
Convolutional Neural

(CNNs),

particularly
Networks provide  better
performance by automatically learning
meaningful features from terrain images.
These models have been successfully
applied to classify different terrain types
with improved accuracy and reliability.
Image preprocessing techniques such as
resizing,  normalization, and  data
augmentation  further = enhance  the
performance of deep learning models.
Motivated by these advancements, the
proposed project develops a CNN-based
terrain analysis system that accurately
classifies Grass, Marshy, Rocky, and Sandy

terrain images through a simple and

efficient web application.
RELATED WORK

Several researchers have contributed to the
development of terrain analysis systems
using Computer Vision and Deep Learning
techniques. Earlier approaches mainly
focused on traditional image processing
methods and machine learning algorithms
for terrain classification. These methods
relied on manually extracted image

features, which often resulted in lower
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accuracy under varying environmental
conditions. With the advancement of Deep
Learning, Convolutional Neural Networks
(CNNs) have become a popular choice for
image classification because of their ability
to automatically extract important visual
features from images. Recent studies have
demonstrated that CNN-based models
achieve higher accuracy and better
performance in  terrain  recognition
compared to conventional methods.
Inspired by these developments, the
proposed system adopts a CNN-based
approach to classify Grass, Marshy, Rocky,
and Sandy terrain images through a simple

and efficient Flask-based web application.
EXISTING SYSTEM

The existing terrain analysis systems
mainly depend on traditional image
processing  techniques and machine
learning algorithms for terrain
classification. These systems require
manual feature extraction based on texture,
color, and edge information to identify
different terrain types. Although they
provide acceptable results under controlled
conditions, their performance decreases

when terrain images contain variations in

lighting, background, and surface texture.

Most existing methods require extensive
human intervention and are unable to

automatically learn complex image

features. As a result, they often produce
lower classification accuracy and are less
suitable  for  real-time  applications.
Therefore, there is a need for an intelligent
and automated terrain analysis system that
can accurately classify different terrain

types with improved efficiency and

reliability.
PROPOSED SYSTEM

The proposed system implements a
Computer Vision-based terrain analysis
model using Deep Learning techniques for
automatic terrain classification. The system
allows users to upload terrain images

through a Flask-based web application.

The uploaded images are preprocessed
using OpenCV before being passed to a
Convolutional Neural Network (CNN)
model developed with TensorFlow and
Keras. The trained model classifies the
images into four terrain categories: Grass
Terrain, Marshy Terrain, Rocky Terrain,
and Sandy Terrain. The predicted result is
then displayed to the user through the web

interface.

The proposed system reduces manual
effort, improves classification accuracy,
and provides an efficient solution for terrain
recognition. It can be applied in
autonomous

navigation,  agricultural

monitoring, robotics, and environmental

452 | Page



Journal of Science Engineering Technology and Management Science

Volume03,Issue08,Auqust2026

ISSN: 3049-0952
www.jsetms.com

analysis, making terrain classification

faster, more reliable, and user-friendly.
SYSTEM ARCHITECTURE

The architecture of the proposed terrain
analysis system consists of an image input
module, image preprocessing module,
CNN classification model, and Flask-based
web application. Initially, the user uploads
a terrain image through the web interface.
The uploaded image is preprocessed using
OpenCV and then forwarded to the
Convolutional Neural Network (CNN)
model developed using TensorFlow and
Keras. The CNN model analyzes the image
and classifies it into one of the four terrain
categories: Grass Terrain, Marshy Terrain,
Rocky Terrain, or Sandy Terrain. Finally,
the predicted terrain type is displayed to the
user through the Flask web application.
This architecture provides an efficient,
accurate, and automated solution for terrain

classification.

Fig 1: System Architecture

METHODOLOGY DESCRIPTION

The methodology of the proposed terrain
analysis  system is  designed to
automatically classify different terrain
types using Computer Vision and Deep
Learning techniques. The system follows a
structured process that includes terrain
image acquisition, image preprocessing,
CNN-based feature extraction, terrain
classification, and prediction through a
Flask web application. This methodology
provides an efficient, accurate, and user-
friendly solution for automated terrain
analysis. The classified terrain is further
analyzed to assess its suitability for
navigation, obstacle detection, and
environmental understanding. Performance

is measured using accuracy, precision,

recall,

RESULTS AND DISCUSSION
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Fig 2: Register Page

Allows new users to register by entering
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their full name, phone number, email, and

password.
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Fig 3: Login Page

The Login page provides secure access to
the terrain analysis system by verifying the
credentials.  After

registered  user's

successful authentication, the user is
redirected to the image upload page to
perform terrain classification. This module
ensures secure and authorized access to the

application.
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Terrain
Classification

Development of Computer Vision for
Terrain Analysis Using CNN-Based
Image Classification
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Grass Terrain, Morshy Terrain, Rocky Terrain, and Sandy Terrain

Fig 4: Home Page

The home page serves as the main interface
of the terrain analysis system. It provides
users with easy navigation to upload terrain
images, access project information, and
view classification results. The interface is
designed to be simple, responsive, and user-

friendly.

of Computer Vision for Terrain Analysis
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Fig 5: Image Upload Interface

The Image Upload page enables users to
upload terrain images for analysis. The
uploaded image is preprocessed and passed
to the trained CNN model for classification.
The interface is designed to provide a
efficient, and

simple, user-friendly

experience for terrain image prediction.
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Fig 6: Terrain Detection Result

The Terrain Detection Result page displays
the predicted terrain category generated by
the trained CNN model. The system
accurately classifies the uploaded image
into one of the four terrain categories: Grass
Terrain, Marshy Terrain, Rocky Terrain, or
Sandy Terrain. The prediction result is
displayed instantly, allowing users to

analyze the terrain efficiently.
CONCLUSION

The proposed Computer Vision-based
Terrain Analysis System provides an
efficient and intelligent solution for
automatic terrain classification using Deep
Learning techniques. By utilizing a
Convolutional Neural Network (CNN), the
system accurately classifies terrain images
into Grass, Marshy, Rocky, and Sandy
categories. The integration of TensorFlow,
Keras, OpenCV, and Flask improves the
overall performance and provides a simple
user-friendly interface for real-time terrain

prediction. The developed system reduces

+ 1)

manual effort, improves classification
accuracy, and can be effectively applied in
robotics,

autonomous navigation,

agriculture, and environmental monitoring.
FUTURE SCOPE

The proposed terrain analysis system can be
further enhanced by using larger and more
diverse terrain datasets to improve
classification accuracy. Advanced Deep
Learning models such as ResNet,
EfficientNet, or Vision Transformers (ViT)
can be implemented for better feature

extraction and prediction performance.

The system can also be integrated with
drones, autonomous vehicles, and mobile
applications for real-time terrain analysis.
Furthermore, cloud-based deployment and
IoT integration can make the system more
efficient for large-scale environmental
monitoring, precision agriculture, and

intelligent robotic navigation.
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