VISVESVARAYA TECHNOLOGICAL UNIVERSITY,
BELAGAVI

A PROJECT REPORT ON

“SPECULAR REFLECTION REMOVAL FROM
IMAGES”

Submitted in partial fulfillment for the award of Degree of
BACHELOR OF ENGINEERING

IN
COMPUTER SCIENCE & ENGINEERING
By
RAKSHITHA R 4AL20CS109
RANJANA R SHETTY 4AL20CS111
RASHIKA 4AL20CS113

ROHINIMN 4AL20CS117

Under the Guidance of
Dr. Madhusudhan S

Associate Professor

&

AILVA’S

Eangntan Feundation

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
ALVA’S INSTITUTE OF ENGINEERING AND TECHNOLOGY
MOODBIDRI-574225, KARNATAKA

2022-23




ALVA’S INSTITUTE OF ENGINEERING AND TECHNOLOGY
MUJAR, MOODBIDRI D.K. -574225, KARNATAKA

o

ALVA’S

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
CERTIFICATE

This is to certify that the project entitled “SPECULAR REFLECTION REMOVAL
FROM IMAGES” has been successfully completed by

RAKSHITHA R 4AL20CS109
RANJANA R SHETTY 4AL19CS111
RASHIKA 4AL20CS113
ROHINIMN 4AL20CS117

the bonafide students of DEPARTMENT OF COMPUTER SCIENCE &
ENGINEERING, ALVA’S INSTITUTE OF ENGINEERING AND TECHNOLOGY of
the VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI during the

year 2023-24. It is certified that all corrections/suggestions indicated for Internal Assessment
have been incorporated in the report deposited in the departmental library. The project report

has been approved as it satisfies the academic requirements in respect of Project work prescribed

for the Bachelor of Engineering Degree.

MIQSZH

Alva's Instituto © fixternal ‘\nﬂ/ﬂ“‘l ootk WG

Mijar, Mooduwis

Name of the En‘nmiut-m‘—\‘;‘ct‘K ! i ¥ K Signature with Date
1. D-( . rM/jq (

5&\-‘{? \’“’\\\L 6
9 B

Dr. Madhusudhan § lﬁ. . Peter Fernandes
Project Guide HeadiR emegsg'gle‘lﬁ.‘eenng PnnupsPRINCIPAL
Dept. of Computei ~ i Ave’s Institate of Engg. & Techotoay,
e Nijer. MOQ2SISRI - 574 225, DK



ABSTRACT

Specular reflections pose significant challenges in various imaging applications, including
photography, computer vision, and image processing. They often degrade image quality,
obscure details, and hinder the performance of automated algorithms. Thus, developing
effective techniques for removing specular reflections from images has gamered substantial
attention in recent years.

This paper presents a novel approach for specular reflection removal using only images as
input. Unlike traditional methods that rely on multiple images or additional sensors, our
proposed method leverages the information within a single image to identify and eliminate
specular reflections. We employ a combination of image processing techniques, deep learning
algorithms, and optimization strategies to achieve robust and efficient reflection removal.
The proposed method consists of several key steps. First, we detect regions likely to contain
specular reflections based on local intensity variations and geometric properties. Next, we
employ a deep neural network trained specifically for specular reflection removal to predict
reflection maps within these regions. Subsequently, we refine the predicted reflection maps
using optimization techniques to enhance accuracy and consistency. Finally, we combine the
refined reflection maps with the original image to generate a reflection-free output.

We evaluate the performance of our method on various datasets comprising images with
diverse scenes and degrees of reflection. Experimental results demonstrate that our approach
outperforms existing methods in terms of both qualitative and quantitative metrics.
Furthermore, we conduct extensive ablation studies to analyze the contributions of individual
components and validate the effectiveness of our proposed technique.

Overall, our method offers a promising solution for mitigating specular reflections in images, with
potential applications in fields such as photography enhancement, object recognition, and image-based
rendering. We believe that the proposed approach can facilitate advancements in image processing and
computer vision tasks that are susceptible to the adverse effects of specular reflections covers model
design, simulation, and stability analysis, offering a comprehensive approach to exploring and

validating industrial automation models



