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Abstract: Information extraction is systematic process of
extracting structured information from documents which has
both unstructured and semi structured data set. Data available
over the web isunstructured which is processed and delivered that
may be challenging due to massive data over web. Bigdata
analyticsapproach isused in the computation field where massive
data ismanaged and processed asinformation. Data from various
sources like industries, ingtitutes are processed using algorithms
in efficient means employing web of things or Internet of things
used to mine such a large data. Bio inspired algorithms have
evolved from application of heuristic approaches to
meta-heuristic and hyper-heuristic methodologies. Bio inspired
techniques are categorized into human inspired algorithms,
Swarm Intelligence algorithms, evolutionary algorithms and
ecology based algorithms. Genetic algorithmsare purely heuristic
in nature and are employed for computation and extracting
information and from big data. This improves the computation
speed effectively for extracting web related information as
evolutionary algorithm resolves information extraction problems.
The Ant colony and Particle Swarm I ntelligence algorithms are of
meta-heuristic in nature. The Cuckoo search, Artificial Bee
Colony, Firefly algorithm and Bat algorithms are of hyper
heuristic in nature i.e., they employ a combination of methods.
Web information extraction using bio inspired concepts and
genetic operators increases efficiency, capability to search
particular information in massive data in web. Some of the tools
that are available for data extraction and mining are DataMdlt,
Apache Mahout, Weka, Orange and Rapid Miner for enhancing
web data extraction efficiency. This survey on bio inspired
methodologies can be extended to parameter tuning and
controlling is another big strategy that can be implemented, in
addition to convergence speed up.
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. INTRODUCTION

Web information extraction in massive warehouse is not
easy. Information collected from all variety of sourcesisin

digital form, which may be  structured,
unstructured or semi structured. Hence algorithms are used
to process data and extract information.

Genetic Algorithm [5] is an evolutionary algorithm which
consists of functionsthat represent data asamodel to handle
efficiency and scalability issues, with fitness function that
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allows selecting particular information in the data set.
Data is evaluated to get information. Many bio-inspired
concepts are used to handle the information in a systematic
way like Ant Colony, Honey Bee [11], Bat Algorithm[10],
Wolf Optimization concepts. Big Data Analysis and
extraction of particular information using these approaches
are the current trends. Genetic Algorithm [5] is a part of
evolutionary algorithm which eases the search in huge data
sets. It is suitable to implement and model an approach to
data analytics with operators which enhance flexibility and
functionality in processing information. Genetic Algorithm
uses change in the method of searching. Raw data generated
from various sources are collected by interfaces which
initialize big data processing, as data generated in
unstructured in all sources that need to process as
information. To execute this, different key components are
used as shown in Figure 1 given below. A selection operator
in Genetic Algorithm does proper comparison and selection
to enable information extraction. Pre-processing is by
selecting a proper model to extract relevant information.
Model evaluation is carried out to validate information for
further analysis. Web datais very important that is collected
from various sources will be pre-processed in a proper way
to filter outliers or unwanted information. Later it will be
gartered if necessary and data is transformed to other forms
likefiles. Integration of variousinformation, later extraction
of information is done. Pattern evaluation also an important
role played in processto verify and validate information asit
will meet the requirements of users. To improve the
performance of data and to extract information, many
software tools are available in the market that can be used
but the methodologies adopted may differ. Bigdata
Analytics concept is applied to applications like health care
systems for data extraction and optimization [3]. This
enables to develop new algorithms to address these issues
more effectively. Big data information collected from
various data sourcesis stored in adata center. For extraction
of meaningful information without any modifications, data
mining is used to examine or to inspect large amount of data
collected earlier. Using tools [8] which help in extraction of
data, extraction of predictive information from large
database is called as data warehouse

1. BIOINSPPIRED OPTIMIZATION ALGORITHMS

A. Optimization
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Optimization problems [6][9] based on krill herd density and way of reaching food solves global optimization
behavior in swarm with intensification and diversification, problems effectively. Table 1 given below gives a

whereintensification is searching in around and to select the comparison of the different bio-inspired algorithms that can
best one whereas diversification is based on individual be suitably employed for big data analytics
behavior and fitness.
Distance from the food and depth movement induced
from other individuals, activity and diffusion as well. Krill

TABLE-1: COMPARISON OF DIFFERENT BIO INSPIRED ALGORITHM S

SL.NO ALGORITHM CONCEPT ADVANTAGES LIMITATIONS
GENERATION SET,
GENETIC ALGORITHM APPROACH, POPULATION SIZE REDUCES PROCESSING TIME IDENTIFYING PARTICULAR SET
1 HEURISTIC SCHEDULING ’ ’
CROSSOVER RATE, MUTATION | SETUPTIME OF POPULATION SIZE IS POOR
ALGORITHM
RATE
DETERMINISTIC ALGORITHM, PARTICULAR INPUT WITH WORKSBETTER WITH SAME PSEUDO RANDOM NUMBER USED
2 STOCHASTIC ALGORITHM SWARM
OUTPUT SEQUENCE OF SETS ISNOT SUFFICIENT
ALGORITHM ANIMAL BEHAVIOUR
Cukoo search, Chicken swarm, Behavior )
to find best way to schedule EASILY FALLEN TO LOCAL
3 task OPTIMAL SOLUTION WITH LOW
RATE OF CONVERGENCE
Intensificant and
Bat dgorithm diversification to get better CONVERGE VERY QUICKLY AND
4 FREQUENCY, PULSE RATE rqmlan high mobility, LATER ITSRATEISSLOW
GENERATED diversity
ACCURACY ISLIMITED
Bacteria behavior algorithm prototype developed for Heuristic approach as best focus on Intensification,
5 evaluation aternative for getting optimal Diversification area need to be
solution ...Solve symmetric improved
problems
Wolf optimization (For . ) Avoid local O.pt' ma, High Local searching ability isless,
. . Hunting Mechanism as performance in unknown,
6 leadership), Grey wolf algorithm A . Slow convergence rate, Low
Global optimization concept | Challenging search space
accuracy
El ephant search_ opt m'Z"?“ on 2 factor used Fitness values Stable performance, Fast Fitness value can beimproved
agorithm (hybrid evolutionary : . e ;
7 algorithm) asoutput, Fitnessvalues as | Solution Searching in loca spaceislow
9 output, Stability accuracy
. . - Feasibility, Efficiency,
8 Kmean, Bvolutionary algorithms Qgg;ﬁagnyéfmgion Intelligence, Parallel PSO Distance factor
temporal complexity
Pittsburgh learnt fuzzy rule base optimization, attribute type pre-process the data, by . " .
for feature subset selection, , PSO | support expansion and selecting the relevant subset of change In position funct} on,
9 - . : change in velocity function is
agorithm evaluation of the possible features, minimal
influences of indifference
threshold values.
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HITS, TF, Genetic algorithm, Finds best search localization | HITS address many issueswith | HITS having low accuracy can
10 Thematic search algorithm, using term concept, searching frequent topics be addressed
frequency of repetition
I11. RELATED WORK V. WEBINFORMATION EXTRACTION AND

OPTIMIZATION USING BAT ALGORITHM AND

Data available over the web is unstructured which is GENETIC ALGORITHM

processed and delivered that may be chalenging due to
massive data over web. Bigdata analytics approach isused in ~ Bat algorithm [10] is a Meta heuristic algorithm used in
the computation field where massive data is managed and ~ Optimization Algorithm categorized under Bio inspired
processed as information. Data from various sources like  behavior concept in bats. Many species of bats use sonar
industries, institutes are processed using algorithms in based location tracing in finding its prey. Compared to mini
efficient means employing web of things or Internet of things  bats and megabats, micro bats extensively use this strategy to
used to mine such a large data. Any improper extraction,  find prey, tofind or avoid obstaclesin its path, to movein the
partial information cases genetic algorithm strategy can be  dark environment. By generating various sound sequencesin
deployed to improve the efficiency. Figure 3.1 given below  therange of 25 KHz to 150 KHz 8 to 10 mSec.

gives the suitability of Genetic Algorithm to extract web

; ) . ) A. Bat Algorithm for web Information Extraction
information which uses big data.

Theflow chart for implementation of Bat Algorithmisgiven

- — - N in figure 3.2 below.
WI o step 1: Assign position, velocity and parameters with
et s frequency
0 i acommat step 2: Increment velocity and location each time based on
: - | equation
' - step 3: Increment position and find fitness value in locating
ioset prey based on distance
— = — step 4: Based on loudness factor and pulse rate identify or

avoid obstacles to get best position
Fig 3.1: Big data Analyticsusing Genetic Algorithm [5] to  step 5: algorithm is done and go back to step 2

extract web information "
o
A. Bat Algorithm
Assign parameters velocity , |

Thisalgorithmisbased on behavior of batsinthe eco system focstien
to search its food, which emits pulse rate and |oudness based |
on availability of its prey. Rate of pulse in frequency is ol osiess ARt uize
increased to obtain accuracy. Batg[15] have flexibility in \

adjusting the wavelength and frequency to find its prey Update orincrement parameters

effectively.

o

Find the best position ‘—

B. Wolf Optimization Algorithm

This algorithm mainly focuses on leadership and hunting [_upaste position and vatate
techniques of wolf like searching for prey based on a social @

structure and attack towards it prey. Global search agorithm .

[9] ensures best optimization techniques altogether to protect = g 3.1: Flowchart for Bat algorithm

aswell to search best to find its prey and to attack. Loudness and pulse rate [15] emission factors used with
C. Elephant Search algorithm frequency range to formulate equations

a*t=B(d, k()

Meta heuristic concepts are based on evolutionary concepts. ) . .
B is non linear mapping

In this searching, the elephants indicates iteratively refining
solutions itself, local search is taken up by the femae p(_t) =(pl,p2,p3.....pn) .

elephant[12] to find best, other male elephants can act as T'_me %que{"lcesfor theglgonthm

rangers. Some elephants live in a group and others in remote Initial state is denoted with Q

spaces where the visual ability has Euclidean distance Q00 > Q(,‘V) , - .

concept. The male elephants have better vision compared to To get optimd solution modified equation is as below

female elephants. Fitness in the group is maintained by other B(t, D, C) "

elephants with stability as well. Q)= Q(w)(a**)
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where B is an algorithm factor, D criteria factor,
Cisbehavior controller

Q(y) final converted state of solution

Bat Movement:

Based on velocity (v) at different locations yi' with
particular time (t), frequency ranges from [0,1] with
distance. Loudness factor and rate of pulse emission bat
can do its search of prey. When loudness is zero then its
prey isfound and pulse will be set to zero

fi = fmin+(f max*fmin)Y

Vi'= Vi 4 (= x*) f

Si isthe loudness, Ri israte of pulse emission

St+1 — y St

R™ =R1-exp( " Y1)]

B. Genetic algorithm for web Information Extraction

Big data Analytics Algorithm [ 7] with genetic operators[5]
can build the new architecture where it resolves many Web
Dataextraction issues. Architectureis software and collection
of concepts which is asolution later to the entire data mining
system. Traditional approach of extraction is no more
effective with huge data set with multiple sources. Genetic
Algorithm is designed with fitness function, selection
operator, mutation operator, cross over and initialize concept
which have ability to provide effective flexible and reliable
mode to meet different criteria of extraction. Figure 3.3 given
bel ow shows the procedure for Web extraction using Genetic
Algorithm. Web information [1][2] extraction of information,
traffic and routing management, optimization is application
where bioinspired and genetic algorithms will help to build a
model. Fitness function of GA which gives maximum
accuracy of relevance. Accuracy flexibility in addressing data
of N — sources with multi behavior to breakdown data with
proper optimization. Model is new concept with algorithm
notation having multiple sources feature selection, subset
evaluation the selected data sets also lead to evolution.
Transform the model into agorithm which suits the
requirement. Mutation [4] is carried out to create multiple
redundant copies to increase availability of information all
time. genetic algorithms to design fuzzy systems to provide
how to learn and adaptation capabilities through a
terminology genetic fuzzy system. How this system
influences the computing Intelligence [2] by incorporating
fuzzy rule-based system, evolutionary algorithms, machine
learning and computation intelligence to mine datain data set
and enable system to provide suitable information while
retrieving

Fig 3.3: Web Extraction using Genetic Algorithm
The algorithm below shows the complete analysis of data
processing to get suitable Information starts with raw data
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which is unstructured and improper. Evaluate the system
repeatedly to obtain ‘Information’ as shown below:

Sepl: Select the data from data center for Initialization.
Step2: Use Fitness () to evaluate suitability or relevancy
Step3: Continue this Fitness evaluation until fithessis
obtained

Step4: Allocate rank based on relevancy individually
Step5: Do mutation or recombination to obtain Information
Step6: Recombine the information to find new data model
Step7: Repeat the process by Evaluation

Step8: Stop

V. CONCLUSION & FUTURE WORK

Information extraction is systematic process of extracting
structured information from documents which has both
unstructured and semi structured data set. Data available over
the web is unstructured which is processed and delivered that
may be challenging due to massive data over web. Massive
data is managed and processed as information using big data
analytics. Data from variety of sources are processed using
algorithms efficiently employing web of things or Internet of
things that are used to mine such a large data. Bio inspired
techniques are categorized into human inspired algorithms,
Swarm Intelligence algorithms, evolutionary algorithms and
ecology based algorithms. Genetic algorithms are purely
heuristic in nature and are employed for computation and
extracting information and from big data. Bio inspired
agorithms have evolved from application of heuristic
approaches to meta-heuristic  and  hyper-heuristic
methodologies. The Ant colony and Particle Swarm
Intelligence algorithms are of meta-heuristic in nature. The
Cuckoo search, Artificial Bee Colony, Firefly algorithm and
Bat algorithms are of hyper heuristic in nature i.e., they
employ a combination of methods. Any improper extraction,
partial information cases genetic algorithm strategy can be
deployed to improve the efficiency. For improving the
computation speed effectively and for extracting web related
information from the survey it is found that the bat algorithm
and genetic algorithms are more suitable. Web information
extraction using bio inspired concepts and genetic operators
increases efficiency, capability to search particular
information in massive datain web.

Big data with natural behavior of animal concepts have
more research opportunities in the Big data Analytics
research area. Bio inspiration drives to learn new models,
concepts and algorithms to deduce new methodologies to
store data and process it. Many tools are available for data
extraction and mining like Data Melt, Apache Mahout, Weka,
Orange, Rapid Miner which enhances web data extraction
efficiency. Further this survey on bio inspired methodologies
can be extended to parameter tuning. Controlling is another
big strategy that can be implemented, in addition to
convergence speed up.
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