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Abstract: Website content and services attract surfers to visit 

page. Random visitor or first time visitor need more user 

suggestion for increasing the retaining of user. This work has 

worked in field of web page prediction as per user previous visits. 

Web mining logs and content features were further processed to 

extract the linear regression feature from the work. Extracted 

features were used for the page prediction in testing phase. Frog 

leaping genetic algorithm was used for the population generation 

and possible page prediction. Experiment was done on real dataset 

extracted from projecttunnel.com website. Results were compared 

with existing page prediction models and it was obtained that Web 

Page Prediction Frog Leaping Algorithm (WPPFLA) model has 

improved the work performance with respect to precision value, 

accuracy, Fitness measure and Metric values. 

Keywords: Information Extraction, Weblog, Neural Network, 

Regression, Recommendation. 

I. INTRODUCTION 

Using a web prefetching and caching architecture helps to 

reduce the load on the source servers. Individual web requests 

are analyzed and saved, and it operates as a proxy to answer 

to the clients' requests instead of the servers. Researchers have 

come up with a variety of web proxy cache solutions 

throughout the years (C. Li, M. Song, 2022, [1]). Clients and 

the collaboration server can communicate through a set of 

presenter devices (J. A. Toebes, 2017, [6]). It is dependent on 

the server answer and presenter context that a request is 

delegated between the devices and the individual sessions, a 

multi-user web session is established. The server dynamically 

responds to the presenter's context. As a result of these 

collaborative sessions, each participant is able to 

independently visualize the results in light of their own 

circumstances. The proxy requests/receives the resources 

from the web application and injects an executable script with 

it and sends it to the client in the sphere of web application 

computing (V. R. Chandaka, 2017, C. S. Joel, 2016, [7, 8]). In 

addition to the requested resource, 
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The client can also run the script and collect analytic 

information on the network's servers and resources. It is 

possible to utilize these proxy types as enterprise solutions for 

monitoring resources in large networks Monitoring metrics 

from a single application or resource pool are collected using 

scripts. (R. J. Cohen,2016, [9]). For the web application and 

portal to work together, a reverse web proxy is used. It 

removes the need to physically locate sailing information. 

Network traffic evaluation and deep packet analysis are used 

to detect one or more features of a given application. These 

properties are used by the data discovery engine to detect 

patterns that describe an application's overall setup. In order 

to integrate the application with the reverse proxy web portal, 

this set of parameters is used. Web proxies aid in the reduction 

of page display latency (S. Reddy, 2015, [10]). A proxy server 

acts as a middleman between the browser and the origin server 

over the internet. In order to reduce the amount of time it takes 

to render a page, a page structure verifies assets based on the 

time they have been in the browser's cache. 

II. RELATED WORK 

(T. Bai et al.,2021, [11]) suggested an enhanced neural model 

based on the earlier framework called IRNet for NL query of 

datasets. To represent database entities and relationships, a 

Gated Graph Neural Network (GGNN) is used in this model. 

NL database queries may be done using this concept. This 

work defines and uses database variables in the prediction 

model in order to quickly create a valid SQL statement from 

a query supplied in an NL phrase. (Honey Jindal, 2020, [12]). 

Both Markov models, the All-Kth Modified Markov Model 

(KMMMG) and the All-Kth Modified Markov Model based 

on Branching Factor Threshold (ABFTH), both employ 

dynamic thresholds (KMMMBF). (X. Fan Wang, 2018, [5]) 

This study demonstrates that long navigations are highly rare 

and that they are obviously tied to one other. On the other 

hand, smaller navigations are becoming more and more 

disconnected. Fixed threshold models are less accurate than 

dynamic threshold models when it comes to producing 

predictions. An article by (Honey Jindal, 2020, [13]) 

evaluates the performance of models such as Neural Network 

(NN), Multiplayer Perceptron (MLP), and Long Short  Term 

Memory (LSTM) for Web Navigation Prediction. A number 

of combinations were tested to discover the best NN 

parameters. Deep Learning models like MLP and LSTM, for 

example, have had their Web Navigation Prediction 

performance tested by varying various parameters. In order 

to find the optimal model for predicting internet user 

behavior, all of these models are evaluated on the same 

platform. 
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In (S.Reddy, 2015, [14]) supported the use of approaches for 

creating hierarchies from provided data to organize web 

genres by an expert. These techniques might be used to 

establish a web genre hierarchy. Data-driven approaches (D. 

Carra, 2022, [2]) would reduce the need for this time-

consuming and error-prone technique since experts have 

difficulty constructing a single hierarchy that is acceptable to 

all of them. For the purpose of this study, HMC datasets were 

derived using two benchmark datasets for genre 

categorization: Predictive models' accuracy (T. Trinh D. Wu, 

2019, [3]) is tested in relation to the online genre hierarchy, 

which is part of the study. Each page is annotated with a 

single genre and the genres are organized into a hierarchical 

structure in this work's four machine learning tasks: SLC, 

MLC, HSC, and HMC (HMC, each page is annotated with 

multiple genres organized into a genre hierarchy). (C. Fang, 

H. Yao, 2019, [4]) As a result of this study, all data used in it 

are now openly available for other researchers to use and the 

feed forward genetic algorithm has been used here in this 

approach. (Y. Lu, X. Huang, 2018, [15]) devised a WCGM-

based three-stage approach for reducing data loss. In order to 

categories the context graphs created by the authors, they 

utilized a machine learning model that weighted the data's 

context. After that, they utilized a graph masking technique 

to erase any personal information from the graph. The method 

greatly increased prediction accuracy and timeliness. (Y. Lu, 

X. Huang, 2018, [16]) published similar findings in the 

Journal of Physics conference series to IILPs. The authors 

performed content-sensitive document classification and 

tested it using four different data sets. TD2V was used to 

create a vector representation of the papers in order to 

compare them to a collection of extremely sensitive 

documents that had already been analysed. According to (N. 

Papernot, 2016, [17]) ML can be applied in the field of 

information security. The study uses an adversarial paradigm 

to classify the many threats and responses that exist. A 

compromise must be made between model complexity, 

accuracy, and long-term usability in light of the planned use 

of the models. 

III. PROPOSED METHODOLOGY 

Web Page Prediction by Frog Leaping Algorithm (WPPFLA) 

is detailed in this section of paper. Whole proposed model has 

broadly divided into two section. First is data processing to 

extract features from raw data. In second module extracted 

features were uses for the page prediction by frog leaping 

algorithm. Figure 1 shows vlock diagram of work. 

Algorithm used for the proposed algorithm:  

Step a: In order to make a fair comparison between the 

total number of memeplexes (m) and the current count 

(im),  

set im=0.  

Step b: Put im+1=im. 

Step c: Put iN=iN+1 into effect. 

Step d: Raise the status of the lowest frog.  

Adjustment to the frog's posture 

                 Di=rand(m)×(Pb−Pw) \s(5) 

Pw=currentposition; Pw+Di (Dmax Di Dmax) 

Dmax is the maximum allowable change in a frog's 

position, and rand()  is a random value between 0 and 1. 

Step e: If this procedure yields a more desirable outcome 

(solution), then the undesirable one will be abandoned in 

favor of the more desirable one.  

 Levy flight will provide an updated position: 

   x(t+1)i=x(t)i+α⊕Levy(λ)i=1,2,…,n 

where x(t)i represents the xi predicted pages as most visited 

pages, denotes point-to-point multiplication, and is a step-

size adjusting parameter 

A. Feature Extraction 

Web mining features were extract in form of web content, 

web log. Such data need few pre-processing steps that 

transform data into valuable information / feature. (J. A. 

Toebes ,2017, [6]) So in case of web log feature user page 

visiting sequence is present with different other 

information that might not useful for this page prediction 

work, hence such unwanted data is remove from the logs. 

For removal of weblog unwanted information data cleaning 

approach was used. URL and visitor ID, present in log was 

used for the webpage sequence. This sequence of logs were 

further analyzed for the pattern generation like rule having 

two or more page patterns were present.  

Web content feature was also pre-process by removing 

stopwords from the dataset. Each webpage content was 

separately process to identify its word set. As per the URL 

content page title act as word set. This feature was further 

store in the matrix where each row and column represent a 

page. Cell represent a value that is a word similar count 

between pages (Row, Column). 

3.1. Regression  

Regression was used to learn from the URL pattern and 

association rules. As a result, similar sets of association 

rules from the left were gathered into a single bunch, which 

served as input to the association rule. Another input value 

is the URL pattern value for the two page similarities. As a 

result, the input matrix for regression has three rows and 

two columns (as per number of association rule).  

 

RInput = 

Crule1x{P2, 

P9} 

Crule1x{P9, 

P1} 

Crule1x{P2, 

P1} 

Crule1x{P2, 

P9} 

Crule1x{P9, 

P7} 

Crule1x{P2, 

P7} 

 

As a result, the intercept β1, β2, and β3. are the outputs of this 

regression. As a result, the left-hand side values are stored in 

the association rule matrix RInput   refers as per the rules. 

This is the process of extracting data from a dataset. 

Hence output of this regression is intercept β1, β2, β3. So as 

per rules left hand side values are store in association rule 

matrix R. This is learning of data from the input dataset. P are 

referred to the parameters of chromosomal values used to 

integrate  
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3.2.  Testing Module 

The input testing dataset contains logs that must be 

preprocessed to determine the number of pages visited by a 

single user. As a result, a page sequence was created, which 

was then sent into the Intelligent Water Drop algorithm, 

which predicted the following page. 

3.3. Generate population 

In order to find the sub class of intrusion paper has reduce the 

dimension of model by this SFLA algorithm (Honey 

Jindal,2020[12]). Each frog is set of 0 and 1 element where 

selected feature in frog is shown by 1. Frog collection is 

population in the work. Chromosome having set of pages 

which act as predicted pages.  

Knowing the dynamo of the frog leaping frequency it tells us 

how the frog leaps when there is insufficient information and 

then provided all the source of information in a proper way as 

adequate to full fill the frogs hunger its start its journey in a 

faster way, so the same concept is also inverted here as the 

coefficient values that is generated if its sufficient for the 

metrics value which is been set, that is if it’s almost near to 

the paracentral value which is fixed then it considers it as a  

targeted value , the logic just follows by accepting the values 

and keep comparing it to the paper centric value which is 

fixed and whichever values lies near by clustering then it is 

accepted or it starts slowly moving forward until it gets the 

required or any nearby clustering values  

 

Fig 1: Frog leaping as memeplexes searching for the food 

with feasible search space 

Figure 1 explains the frog leaping algorithm, the frog which 

is hungry and wants to be feed by the food is referred to as 

the memeplexes, we can see in the figure different types of 

memeplexes with different attributes and its lies with its own 

space referred to as a parameters, so whenever if its  hungry 

or want to consume energy, it will try to achieve a feasible 

space so that it’s the critical path to reach the food also it tries 

to create its own space so that it does not get influenced due 

to any affecting parameters .  

When once it finds the feasible search space and it leaps to 

that space and targets the food to be consumed, so until then 

it keeps leaping to find out the suitable parabolic values. 

Group of collected frogs based on the same parameters will 

be collected. In the virtual reality the population is considered 

as one of the following parameters so based on some 

precession value then finding the fitness value for that 

generated population, by using fitness function, evaluate the 

generated fitness function weather it matches to the 

hyperbolic parameters 

 

Fig. Figure 2: Block diagram of proposed model. 

Figure 2 explains the architecture of the work carried out, 

hence the flow of the diagram has many steps to be carried 

out, firstly we work on the training the data set which is been 

collected and been implemented into the second phase of pre-

processing the log files, for which we try to clean up the noisy 

data from the url pattern that is extracted and by applying the 

association rue ,either use the predefined url pattern or user 

the feed forward association rule and train the machine using 

water drop machine learning algorithm related to liner 

regression , the generate the population using Genetic Feed 

Forward Association Rule method , once generating the 

population is done then start iteration using the frog leaping 

algorithm and the frog as show in the figure 1, which the frog 

uses the feasible search space and start haunting for the food. 
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3.4. Fitness Function 

Passing the Rinput as directed on the chromosomal pages 

yielded the fitness of each chromosome. For Chromo = P7, 

P2, the values of X1 and X2 are calculated as follows:   

𝑀 =
1

1 + 𝑒−(𝛽𝑜+𝑋1×𝛽1+𝑋2×𝛽2+𝑋3×𝛽3)
 

𝐹 =∑𝑀𝑖

𝑐

𝑖=1

 

Here the chromosome's fitness value (F) is calculated by 

adding the probabilities of each page and (M) refers to the 

matrix value obtained by adding all the beta values of the 

chromosomal parameters and taking the inversely ratio of the 

value. As a result, a higher fitness value is thought to be a 

desirable option. 

Memeplex: In the work, certain frogs are joined together in 

order to obtain food in a larger area. In the work, this group 

is referred to as memeplex. For group preparation, an index 

was created based on the fitness value. 

3.5. Shuffling 

Crossover occurs when a set of chromosomes is randomly 

replaced in the presence or lack of a characteristic, as in the 

common parent frog set. So, if the best set of Frogs is {𝑓1
0, 

𝑓2
0, 𝑓3

1, 𝑓4
1………….𝑓𝑛

0}, and the random feature position is 

three, the status of the third feature of the other frog is set to 

presence. Position and number of positions are chosen at 

random. 

3.6. Population Updation 

The fitness function was used to assess new frogs in the 

population. If the fitness value of each new frog was higher 

than that of any other frog in the memeplex, it may replace 

the memeplex frog. The term "population updating" refers to 

the replacement of frogs in the population. 

3.7. Final Solution 

Those pages are recommended as the best potential 

chromosomes for the proposed genetic algorithm model when 

a sufficient number of iterations are finished. 

IV. EXPERIMENT AND RESULT 

4.1. Experiment Setup 

Implementation of proposed model was done on MATLAB 

software, experimental work was compared with existing 

methods proposed in WPP-IWD [web page prediction using 

intelligent water drop algorithm], FFO and PASO  

(R. Manikandan,2018, [18]) In April 2019, the 

projecttunel.com website provided us with a weblog that we 

used as the basis of our study. This weblog has been seen by 

6240 unique users who have recorded 20000 sessions. 

Number of pages are 278.  

In the experiment that was carried out, we compared it with 

the web page prediction using intelligent water drop 

algorithm for considering for finding the nearest optimal and 

this algorithm uses converging values and also its been 

compared with genetic feed forward association rule to have 

implemented with consecutive values of previous as input 

and forwarded to another incremental values so the name feed 

forward is considered. Then we have also compared it to 

particle swam optimization methodology for considering the 

independent gradient values and later on clustering the real 

values, so by using all three different methodologies and it 

has been compared with the proposed technique and also its 

results has been tabulated in the below given tables and a 

comparison chat is also been discussed to see the result 

effectively. 

4.2 Result  

Table 1:  Precision value comparison of Page 

recommendation algorithms. 

Testing 

Dataset Size 

Percentage 

WPPFLA WPPIWD GFFAR PASO 

20 0.4474 0.4263 0.3458 0.5 

30 0.44 0.412 0.1152 0.1022 

40 0.3921 0.3921 0.1138 0.0912 

50 0.3586 0.3629 0.0919 0.0901 

In Table 1: it refers to all the precision values that has been 

extracted using varies methods such as WPPIWD,GFFAR, 

and PASO algorithm  and has been compared to WPPELA 

algorithm, and it was found that 2.73% precision value has 

improved for possible page prediction set. 

 

Fig 3:   Comparison of Precission value of page 

Recommendations 

Figure 3 represent the proposed system performed 

comparison with another 3 methodologies, to get to know the 

precision value obtained as a result using WPPFLA algorithm 

and The same values is compared with WPPIWD algorithm, 

GFFAR and also with PASO algorithm, by taking 20, 30 , 40 

and 50 percent of the dataset an seeing its measure Precision 

values obtained from different dataset percentage is shown in 

table 1. It was shown that proposed WPPFLA algorithm has 

improved the value by 2.73% as compared to WPPIWD 

work. Use of weblog feature in the work for population 

generation has increase the work efficiency in WPPFLA and 

WPPIWD algorithm.  

 

 

 

 X1 X2 X3 

RInput = 

Crule1x{P1, 

P8} 

Crule1x{P1, 

P2} 

Crule1x{P8, 

P2} 

Crule2x{P1, 

P8} 

Crule2x{P1, 

P7} 

Crule2x{P8, 

P7} 
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Table 2:  Coverage Value Comparison of Page 

Recommendation Algorithms 

Testing 
Dataset Size 

Percentage 

WPPFLA WPPIWD GFFAR PASO 

20 0.8854 0.8438 0.5521 0.3931 

30 0.8741 0.8182 0.5664 0.4233 

40 0.78 0.7801 0.5594 0.4128 

50 0.7143 0.7227 0.4916 0.3877 

In table 2 the coverage parameter has been considered and 

shown that is possible set of pages that contain the user page. 

Compared to the PASO model, the suggested WPPFLA 

model's coverage value improved by 52.17 percent, as shown 

in Table 2. Use of genetic algorithm and linear regression 

model has improved the page prediction accuracy. 

predicted values of the user behavior session can be improved 

by using the proposed WPPFL algorithm. 

 

Fig 4:   comparison of Coverage vaue of pages 

recommendation algorithms  

In the figure 4, shows the compared values of the different 

algorithm used for predicting the web pages based on the 

hyperbolic values, considering the user behavioral interest as 

the collections of web pages so here in the figure a sample of 

the all the values of taking the data set of 20, 30, 40 and 50 

percent simultaneously has been accumulated and tabulated 

the values again the graph so the graphical representation 

clearly gives an immense idea about different proposed 

algorithm and by taking some percent of data asset same data 

set in been incorporated to various algorithm and the results 

are compared and shown on the graph, we can clear see the 

difference  among various algorithm so we can clearly say 

that WPPFLA has consistency throughout the different 

percentage of the data set and it have given an improvement 

for around 0.5% has shown the improvements in coverage 

value when compared to other algorithms. 

Table 3: M-metric value comparison of Page 

recommendation algorithms 

Testing 

Dataset Size 

Percentage 

WPPFLA WPPIWD GFFAR PASO 

20 0.142 0.1818 0.2173 0.2846 

30 0.103 0.1382 0.2302 0.3145 

40 0.147 0.1441 0.2613 0.3328 

50 0.2939 0.2995 0.3068 0.3302 

In table 3, it depicts the comparison of WPPFL, WPPIWD, 

GFFAR and PASO algorithm by taking certain hyperbolic 

values and certain dataset size to be 20, 30, 40 and 50 percent 

respectively and also recommend data size has been 

compared with every algorithm and thus this comparison says 

that there is gradually consistence maintained throughout the 

result, the metric value for ever recommended page has 

shown the result of increasing the value by taking different 

data set as some percentage into consideration like 20 , 30 40 

and 50 percent, also as long as increasing in the data set 

parameters the results show the great courage of balancing 

the hyperbolic parameters. 

 

Fig 5: M-metric value comparison of Page 

recommendation algorithms 

In figure 5 shows the graphical representation of the metric 

values has been compared with various other proposed 

algorithms including water droplet algorithm, genetic 

algorithm, a particle swam optimization algorithm amongst 

all the work shown when takes as the metric value and from 

the figure it gives a clear picture that metric values and proves 

that the proposed work had given better results and has 

maintenance consistency throughout for proposed work and 

also has improved the efficiency of the proposed work, that 

uniquely identifies that it can treated in an unambiguity 

preference said by the metrics value and improve the 

performance of the metrics value resided in the hyperbolic 

values . 

Table 4:  Mean Average Error value comparison of Page 

recommendation algorithms. 

Testing 

Dataset Size 

Percentage 

WPPFLA WPPIWD GFFAR PASO 

20 0.142 0.1818 0.2173 0.2846 

30 0.103 0.1382 0.2302 0.3145 

40 0.147 0.1441 0.2613 0.3328 

50 0.2939 0.2995 0.3068 0.3302 

Table 4 has shown that Frog Leaping genetic algorithm has 

increased the work M-metric value while reduces the Mean 

Average error value. Use of weblog and web content feature 

for web linear regression model has increase the accuracy of 

page prediction without any visitor history or reading the 

cache information 
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Fig 6: M-metric value comparison of Page 

recommendation algorithms 

Figure 6 has shown that Frog Leaping genetic algorithm has 

increased the work M-metric value while reduces the Mean 

Average error value. Use of weblog and web content feature 

for web linear regression model has increase the accuracy of 

page prediction without any visitor history or reading the 

cache information. 

V. CONCLUSIONS 

User behavior analysis is a great field of research in web 

mining. This work has uses the weblog and web content page 

for linear regression feature generation.  

Frog leaping genetic algorithm was used in testing phase for 

possible web page prediction. Results shown that Frog 

Leaping genetic algorithm has increased the work M-metric 

value while reduces the Mean Average error value. Use of 

weblog and web content feature for web linear regression 

model has increase the accuracy of page prediction without 

any visitor history or reading the cache information. In future 

scholar can use other feature of website and user for 

improving the prediction accuracy. The proposed work 

clearly says that web page prediction has been achieved by 

apparently increasing the metric values while considered to 

be a good descent values to be taken into consideration  

The work has also proved by reducing the mean average error 

when compared to other particle swam optimization and 

WPPIWD, GFFAR methodologies. 

Also the work has satisfactorily listed that it improves the 

accuracy of the proposed model and predicts the page 

accurately likely to be near to the predicted pages as per the 

user behavior. 
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