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Abstract Aquaponics is a cutting-edge, clever, and 
ecological technology for agriculture that combines both 
aquaculture and hydroponics to produce vegetable products 
prototype. This method promises to be environmentally 
friendly and viable due to its high-water consumption efficacy, 
lack of use of pesticides, and decreased fertilizer use. The main 
task is to make aquaponics viable and dependable at a business 
scale because interest in it is growing. By recognizing, being 
listed, and thoroughly describing each of the characteristics 
detected in aquaponics, as well as the smart platforms and 
Internet of Things (IoT) devices in the examined literature, this 
article hopes to support study towards a feasible business 
aquaponics option. The suggested study also identifies future 
efforts needed for mechanized aquaponics and possible voids in 
the existing literature. This is anticipated the fact that the 
system for aquaponics backed by smart control units will 
benefit in terms of profitability, intelligence, accuracy, and 
effectiveness within the context of the research studies 
examined in this paper. 
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I. INTRODUCTION 
 

In 2018, About fifty-three countries nearly about one 
hundred thirteen million individuals affected by acute 
starvation, necessitating immediate nutritional and 
wellbeing aid (IPC/CH Phase 3 or above) [1]. In light of this 
fact, it is imperative to consider options in order to resolve 
this issue. Globalise current dietetic needs cannot be 
encountered by using more possessions from nature or 
exploiting the soil. The aquaponics cultivating technique 
enters as a remedy to increase productivity in agriculture in 
this situation of food shortages and disaster for the 
environment. Aquaponics is the practise of producing 
vegetation and aquatic creatures cooperatively. 

 
Aquaponics is now used as a pastime in many nations 

[2], and it has come to be seen as a workable answer to 
address the recent world food crisis. Given inexperience and 
subpar administration, only 31% of companies with 
aquaponics practises are reportedly monetarily viable and 
lucrative. In order to cover a variety of significant subjects, 
including species of farmed fish, plant species, 
administration practices, novel designs, and applications of 
this system, a number of literature pieces on aquatic farming 

systems have been published [3]. But the majority of recent 
evaluations haven't concentrated on work on networks of 
communication, control units within these systems, or 
automatic methods. It became necessary to review these 
works in order to point out current developments in this 
tendency. 

 
Plants were utilized as bio filtration in RAS aquaculture 

facilities with the aim of enhancing the water purity by 
eliminating the surplus of ammonia. After 2010, aquaponics 
study began to expand [4]. These days, aquaponics is used 
in a minimum of 43 different nations, but 84% of those who 
use it do so for recreational purposes [2]. A significant 
portion of a more environmentally friendly global food 
supply may be guaranteed by the effective growth of 
aquaponics [4]. In so far as aquaponics is adopted broadly as 
an economic alternative, it is going to work in addressing 
the global food problem and promoting sustainability. As a 
result, there are still study obstacles to finding practical 
business aquaponics centres. 

 
A fresh platform for the advancement of these systems 

for aquaculture was created with the advent of technology, 
intelligent strategies, and interconnectivity in the 
agricultural sector. Smart mechanization is anticipated to 
result in a substantial decrease in laborious manual labour, 
more effective process management by improving the 
parameters' ease and interaction, and the use of computers to 
make data-driven choices [5]. Implementing sensing, 
intelligent or IoT systems in aquaponics systems with the 
goal of addressing some of the issues raised by earlier 
writers has been one of the ongoing research initiatives over 
the past three years. Analysis of the achievements made 
reveals that the robotic systems that have been put in place 
vary greatly from one another. These variations lower the 
business aquaculture systems' success rates. 

 
The most significant factors impacting aquaponics 

systems are discussed in this article, as well as the 
significance of each variable independently, the potential for 
mechanical monitoring, techniques for forecasting quality 
metrics within aquaponic systems, and the key applications 
of technology, tracking, interactions, and IoT technologies. 
The subsequent sections include a thorough assessment and 

IEEE - 56998

14th ICCCNT IEEE Conference 
July 6-8, 2023 

IIT - Delhi, Delhi, India 

20
23

 1
4t

h 
In

te
rn

at
io

na
l C

on
fe

re
nc

e 
on

 C
om

pu
tin

g 
C

om
m

un
ic

at
io

n 
an

d 
N

et
w

or
ki

ng
 T

ec
hn

ol
og

ie
s 

(I
C

C
C

N
T

) 
| 9

79
-8

-3
50

3-
35

09
-5

/2
3/

$3
1.

00
 ©

20
23

 I
E

E
E

 | 
D

O
I:

 1
0.

11
09

/I
C

C
C

N
T

56
99

8.
20

23
.1

03
06

80
0



International Journal of 

INTELLIGENT SYSTEMS AND APPLICATIONS IN 
ENGINEERING

ISSN:2147-67992147-6799                                       www.ijisae.org Original Research Paper

International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2024, 12(6s), 169 186 |  169 

FRMSDNET Classifier for Multimodal Feature Fusion Biometric 
Authentication 

Parvathy J.1, Dr. Poornima G. Patil2 
 

Submitted: 26/09/2023         Revised: 16/11/2023           Accepted: 27/11/2023  

Abstract: Biometric System (BS), which requires biometric information from people grounded on their physical characteristics and/or 
behavioral attributes like Fingerprint (FP), iris, face, or voice pattern, is a pattern recognition system. Unimodal BS has a number of 
issues in real-  
that loses the authentication credits. A novel multi-BS grounded on the FP and iris has been proposed to get over the issue with unimodal 
systems. Two biometric characteristics, namely FP and iris are utilized in the proposed work. Initially, the FP image is pre-processed; in 
addition, by employing the Adaptive Ostu Mode segmentation (AOMS), the FP region is segmented. Next, the binarization and injection 
of segmented images into the ridge thinning procedure are done; next, the minutiae points are extracted. Afterward, the Iris image is pre-
processed. Also, by deploying Kernel Snake Control Method (KSCM), the regions of the iris are segmented. The features are extracted 
from the segmented regions. By utilizing the Levy Good, the Bad, and the Ugly Optimizer (LGBUO), the significant features are selected 
as of the obtained features from the 2 phases. Lastly, the selected features are fused, which is then fed to the Fuzzy Residual Mean 
Squared Deviation Network (FRMSDNET) Classifier. The experiential outcomes exhibited that the proposed model attained an 
enhanced performance. 

Keywords: Adaptive Ostu Mode Segmentation Technique (AOMS), Kernel Snake Control Method (KSCM), Levy Good, The Bad, and the 
Ugly Optimizer (LGBUO), Fuzzy Residual Mean Squared Deviation Network (FRMSDNET) Classifier, deep learning. 

1. Introduction 

Real-time applications were enabled by several 
advancements in technology via remote access in banking, 
medical, national security, trade, enterprise, law 
enforcement, along with various other sectors [1]. 
Recently, the major issue is security needs. In many ways, 

release, the correct person is identified by a process named 
authentication. To attain this, the person acquires counter-
configuring unique information [2]. Human identity 
verification was provided with a Biometric Authentication 
System (BAS) to perform high-level security [3]. The 
physiological along with behavioural characteristics were 
utilized by BS for authentication [4]. The static mannerism 
of the human body is linked with the Physiological 
characteristics, which never alters regarding age; however, 
only to the behaviour of personnel, the behavioural style of 
biometrics is limited [5]. Face, Fingerprint (FP), iris, et 
cetera is the characteristics that come under the 
physiological characteristics, while signature, voice, and 
gait are included in the behavioural biometrics 
characteristics [6]. 

The Biometric System (BS) is named a verification system 
or identification system grounded on the applications 
utilized in the environment [7]. The system attempts to 

differentiate an individual as of a population when 

identity during verification [8]. It also has various 
applications like electronic data security, ATM, credit 
card, computer network login, e-commerce, mobile 
phones, distant learning, health records management, 
physical access control, internet access, et cetera [9]. 

forgotten, or else forged unlike other conventional 
methodologies, namely passwords and tokens [10]. 

Unimodal as well as multimodal are the 2 varieties of 
biometric recognition systems. The user is recognized by 
the unimodal system that utilized a single biometric trait 
[11]. Variations in biometric data, low recognition rate, 
spoofed easily, etcetera were the issues faced by the 
unimodal system [12]. By employing a scheme that merges 
numerous biometric input sources into a single decision, a 
combination of diverse BS could be employed to tackle the 
issues in unimodal BAS [13, 14]. Noise affects the 
multimodal BS slightly. The non-universality issue is 
tackled along with elevating the matching accuracy; 
thereby providing a secure storage environment [15]. 
When analogized to unimodal BS, a higher rate of security 
was provided by the Multi-BS [16]. Multi-sensors, -
samples, -algorithms, and -instances are the four categories 
of multi-BS. Information fusion is defined as merging 
information as of multiple biometric sources [17]. 
Generating a proper function is the aim of fusion and it 
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