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1. Introduction handuwritten documents are dependent an writers which incresses the

Text Line Segmentation is not ooly ane of the most crucial pre-
processing steps of OCR but also esseatial for tasks like the alignment
af text/image, extraction of specific fields, word spotting (Jamuna &
Harihabu, 2015), handwriting analysis (Halder et al., 2018; Mukherjee
etal, 2019; Vidushi & Agarwal, 2021), ete. Same of the systems follow
analytic apprasch where the unit of recognition ks character and for
such systems line segmentation is an immensely important stage that
needs to be followed. ‘Line’ is a basic entity of text document image
and segmentatian of line is treated as one of the mast significant m
of handwritten OCR. Thus. it is very clear that line

level of difficulty to a great extent. Many researchers have put their
to solve text I in freestyle
environment (Likforman-Sulem & Faure, 1994; Rakshit et k., 2018) .
There are already appeoaches ke peojection profile
(Babezyriski & Ptak, 2020), Hough mransform (Lowlowdis et al., 200% Pu
& Sh, 1995); Smearing and grouping of companents etc. (Gatos et al.,
2007; Shi & 2004); but
to hardle all types of decuments when they are applied individually.
‘Sometimes the combination of some conventional methods show more
eﬁenlvuusdmmmdwldul]nngwld\kmdme\dd.mlmdu

an unavaidable step for document image pemlng,nn]hgq.
mentation of machine printed documents is quite o solved problem
but the same task is still challenging for handwriten documents. The
wide variations of handwritten text make the segmentation task mare
¢hallenging. The major difficulties include high variation in writisg
stylie, irregular line gap, skew angle between text lines, variable char.
acter size, and overlapping or touching lines. In different languages
le.g Arabic, Greek, French, Bangla, Urduw, etc.), plethora of accents
make their presence frequently, this intern Incorparates mare burdles
for line segmentation. To top it all, the irregular and diverse mature of

* Coeespading author.
addresses: i

1., 2018; ctal etal
mmmpoulns etal, 2013). mduwrk. an actempt has beuumdem-
capable of

»undl.ng diverse handwritien documents Distinguishing of foreground
and background pixel o text and non text area s a very common step
towards text line segmentation to make the task easier. In the propased
system, isalating the text and pan-text regions of a document is dane
using a nowel light projection method. 1t wses the properties of Hght
where text comporents are considered as objects. Following the same
properties, whenever light gets a text pixel as an obstacle in its path,
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Abstract

In this investigation, we delve into the dynamics of an ecoepidemic model, considering
the intertwined influences of fear, refuge-secking behuvior, and alternative food sources for
predators with selective predation, We extend our model to incorporate the impact of fluc-
tuating environmental noise on system dynamics. The deterministic model undergoes thor-

ough scrutiny to ensure the positivity and

dedness of sol with libria derived

and their stability properties meticulously examined. Furthermore, we explore the potential
for Hopf bifurcation within the system dynamics. In the stochastic counterpart, we priori-
tize discussions on the existence of a globally positive solution. Through simulations, we
unveil the stabilizing effect of the fear factor on susceptible prey reproduction, juxtaposed
ngainst the destabilizing roles of prey refuge behavior and discase prevalence intensity, No-
tably. when disease prevalence intensity is too low, the infection can be eradicated from
the ecosystem, Our deterministic analysis reveals a complex interplay of factors: the sys-
tem destabilizes initially but then stabilizes as the fear factor suppressing disease prevalence
intensifies, or as predators exhibit a stronger preference for infected prey over susceptible
ones, or as predators are provided with more alternative food sources. Moreover, for the
stochastic system, the oscillations tend to cluster around the coexistence equilibrium of the
corresponding deterministic model when white noise intensity is low. However, with in-

creasing white noise intensity,

oscillation amplitudes escalate. Critically, very high levels of

white noise can lead to the eradication of infection from the ecosystem.

Keywords Eco-epidemic model - Fear effect

Stochasticity

1 Introduction

Prey refuge - Additional foods - Selectivity

Rescarch scientists huve extensively utilized mathematical models to explore epidemiologi-
cal and ecological systems [ 1-6). Various predator-prey models have been examined, focus-
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Optimization of time-dependent MORRAP for series—parallel system
using improved NSGA-Il in interval environment
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Abstract

This research proposes a novel tine-d I basexd mahti-objective reliability redundancy alloca-

tion problem (TIVE-MORRAP) focased oa mulie -stage gmn—pars]lel systems. Time is a critical factor in assessing system
reliability and cost. The novel contribution of this stady is the use of an imerval-valued function (IVF) approach 1o manage
uncertainties in component reliability, cost, and repair costs, with tme a5 a key variable. The objective is to boost system
mlnbulu[y and minimize costs over time by efficiently allocating redundant oomponems at mh gmge “The process ensares a
d all f duplicates acsoss all stages and the enti In this probl diahili

and cost are modeled by the varying radius length along the i mwme logarithmic spiral over time. Likewise, the exa]a(m m
component repair costs is depicted by the logarithmic spiral. In this sudy, NSGA-I-AGDV is introduced, a multi- ub,acu\e
evolutionary algorithm (MOEA) that combines NSGA-I1 (Non-dominated Sorting Genetic Algorithm-I1) with agzl

and divisive clustering algoeithms and the Topsis method to solve the problem. Unlike NSGA-IL, which utilizes crowding
distance. many researchers have adopted a single clustering technigue 1o improve diversity and limit the solution set size.
The proposed algorithe integrates two clustering lechnigues, enhancing functionality while also reducing execution time.
A benchmark problem verifies the proposed methed. showing enhanced performance and better convergence 1o true Pareto
optimal solutivns compared 10 NSGA-I1 and NSGA-II with crowding distance elimination (NSGA-II-CDE) across various

s valses,

Keywords Reliability redundancy allocation model - Spiral model - 1 l-valued function - Non-dominated sorting

Agglomerative clustering - Divisive clustering

1 Introduction

In amulti-stage series—parallel reliability redundancy alloca-
tion Model (REAM), impeoving reliahility imvolves consis-
tently allocating redundant components across each stage,
wiang similar components when feasible, and optimizing
resource use across stages [1). This study utilizes a n-stage
seriee—parallel framework, following the model propossd by
De et al. [2]. Within this setup. each of the n stages is con-
mected in series, with the i*® siage containing 1 components
in parallel, where | £ x; £ E. OF these components, one
serves as the primary, while the others (x; — 1) serve as
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redunsdant backups, with E dersoting the maximum permis-
sible components per stage.

Te address the outlined model, TIVF-MORRAP is intro-
duced. The primary sims of this problem are 10 maximize
system reliability while minimizing both system cost and
system repair codts. The problem is constrained by a limit
on the allowable number of components per stage, as well
s the total number of components across the entire system.
The main goal of this research aims to optimize the place-
ment of redundant components at every stage, ensiring that
the stated objectives are met while adbering to the speci-
fied comstraints on time. To enbance realism and fexi
in TIVF-MORRAP. uncertainties in component relisbility
and costs are managed throwgh the arilization of IVE, 2 sug-
gested by Roy en al. [3]. Time plays a cructal role in assessing
the system’s reliability and cost. Typically, component reli-
ability and cost tend to decrease, while component repair
costs increase by a cenadn factor relative o their previous
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