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Abstract

Faculty publication management system is an integrated web application software that al-
lows administrators to effectively manage all the faculty publications from record keeping
to publication data analytics and visualization. Faculty evaluation system is also a part of
the system that allows administrators to evaluate faculty members, lecturers and professors.
This report presents design and development of the systems. Due to absence of a unified fac-
ulty publication management system, research publications of faculty members were spread
across various research publication sites like GoogleScholar, ReserachGate, IEEE, etc and
it became a tedious task for administrators to keep track of publications and generate as-
sociated reports for administrative purposes. Our system scrapes all the relevant data from
such websites and presents user with a unified system to add, edit, approve, search, sort and
generate reports of such publications as per faculty members or departments. The system
additionally allows a user to perform data analytics and visualizations with bar chart and pie
chart of research publications across faculty members and even specific departments. Later,
the system uses the publication data of faculty members along with other evaluation metrics
like years of service and objective feedback form data provided by students for evaluation of
the user. Also, title based clustering of faculty members help to create clusters of members

with similar research areas.

Keywords: research publication, data analytics, visualization, unified system, evaluation
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1. Introduction

1.1 Background

Faculty Publication Management System is a part of a university record management sys-
tem responsible for keeping track of all the publications published by faculty members of
the university till the date for easier record keeping. This is necessary for associated fac-
ulty individuals and the university itself. Most universities rely on such systems for record
management tasks. There has been development of such system but the record keeping and
tracking of publications is manual. So, this system automates the collection of publications
of faculty members uploaded on the web on platforms like GoogleScholar, Acedemia, Re-
searchGate, etc. by using web scraping and stores them in a centralized database. This
system can be used to view, search and print the publications of the faculty members. This
system also provides detailed analysis and visualization to provide insights of the research
publications in the institution.

An evaluation system for evaluating the faculty members is also a growing need in the uni-
versity. Unlike the case of foreign universities, there is no any evaluation system in our
university. Evaluation system is used for evaluation of faculty members with the help of
students and the evaluation reports are used by the higher committee for promoting or de-
moting the associated lecturers/professors. But due to lack of such system in our university,
evaluation has been a difficult task. Although evaluation is done by administrative processes,
there is a lack of feedback from students who are eventually to be benefited by the evalu-
ation. Some lecturers/professors provide printed evaluation forms with a set of objective
and/or subjective questions. But this physical task would be a lot easier through a unified
web application system. Analysis of their work in research publications from the centralized

database in the system also contributes to their evaluation.

1.2 Problem Statement

The major problems are highlighted as:

e There is a need of a unified system for automated gathering and tracking research

publications of faculty members.

e In the available system, the administrators in the university have to manually record

and update the information about the research publications of faculty members.



e There is a lack of a faculty evaluation system that takes account of feedback from
student evaluation form and also analysis of their research works for the evaluation of

faculty members.

1.3 Objectives

Our primary objective is to develop a faculty publication management system that uses web
scraping to automate the manual record keeping tasks and integrate the faculty evaluation
system.

The objectives of this project are:

e To develop a unified system for automated record keeping and tracking of all the

research publications present in Internet of faculty members by using web scraping.

e To incorporate the feature of viewing, searching, report generation and analysis and

visualization of research publications of faculty members.

e To integrate a comprehensive faculty evaluation system to provide a fair evaluation of

faculty members through various metrics.

1.4 Scope

The universities at Nepal currently lack a unified application for gathering, managing and
tracking research publications of their faculty members. This system provides a platform
for automated record keeping of all the publication works of the faculty members, a detailed
analysis and visualizations for tracking the researches and report generation of either indi-
vidual faculty member or department. Also, the evaluation system integrated in this system
can be used for evaluating and assessing the faculty members through their publication data
along with other evaluation metrics like years of service and objective feedback form data
provided by students for evaluation of the courses taught by faculty members. The cluster-
ing of faculty members based on their research publications included in this project helps
to group the faculty members with similar areas of expertise and research publications. It
is an useful approach to gain insights on the area of researches within a department and al-
lows better collaboration of faculty members and identification of potential interdisciplinary

research opportunities.



2. Literature Review

In 2014, a web scraping model based on Transclusion [1] was used for reusing web contents
in e-Learning environment. This study focused mainly on the copyright issues of the web
contents and learning materials created by teaching instructors and professionals on the web.
The model classified scrap-notes into three different types based on copyright restrictions:
Trans-quotation, Trans-reference and Trans-annotation to solve the problem of illegal con-
tent copying. The University of California publication management system was developed
as an online service that covers more than 8,000 faculty and 40,000 articles a year[2] by fac-
ulty at all ten University of California campuses which help faculty to view and manage all
their publication citations in one place. The project at Touro College and University System
library in 2010[3] was focused on building an in-house faculty publications database by col-
lecting the research publications of their faculty and staffs. The project led to publication of
an annual book with the bibliography of its faculty publications. In 2018, an overview on web
scraping techniques and tools [4] was done to highlight all the techniques and tools existing
at the time. The study mainly focused on extracting unstructured data on single or multiple
websites into a structured data automatically. The topic of web mining was also promoted
on the study. In 2019, a study on personalized content extraction and text classification
using effective web scraping techniques [5] was done which mentioned a technique to convert
unstructured format into a structured representation. The study mainly focused on text
classification and recursive feature elimination techniques for classifying documents. Illinois
State University librarians in 2008, developed a project which is an online bibliography to
collect the scholarly works by campus faculty to serve the needs of researchers interested
in the history of institution[6]. This project was believed to be a great foundation for an
institutional repository.

Faculty evaluation is an important factor that contributes to faculty performance, promo-
tion, incentives, accountability and professional development process. By providing detailed
and helpful feedback, faculty members can identify areas of opportunity to improve[7]. Stu-
dent evaluation is mostly used as a single parameter for the faculty evaluation. But, along
with student evaluation, faculty evaluation must also consider other aspects like the fac-
ulty member’s research, years of teaching and service contributions[8]. The Department of
Family Practice and Community Health (DFPCH) at the University of Minnesota School of

Medicine designed an assessed approach for evaluating faculty performance[9] that helped



faculty members to continuously improve by providing feedback and also used this approach
to provide a basis for salary and merit-pay decisions. In practice, students receive a page
containing a set of evaluation questions for evaluating the faculty members. This process is
prone to human errors and also possibly compromises the records confidentiality, integrity
and availability. Such evaluation system is a complex and paper heavy system[10] which
can be replaced by online evaluation system. The main challenges in faculty evaluation are
carelessness in filling out evaluation forms and evaluation by absent students in evaluation
based on student perspective and also the poor mentoring of faculty activities, example,

whether or not the faculty member was present at the class at 95% of the time[11].



3. Related Theory

The Faculty Publication Management System is a solution designed to address the chal-
lenges faced by academic institutions in managing the research publications of their faculty
members. The research publications are spread across a number of research publication
platforms like Google Scholar, Springer, Taylor and Francis, Elsevier, Wiley, Emerald Pub-
lishing, IEEE Xplore, ResearchGate and so on. Many of the research publication platforms
including Taylor and Francis, Elsevier and Wiley operate on a subscription model, where
access to their content requires a subscription or institutional affiliation. So, in this project,
three research websites, IEEE Xplore, Google Scholar and ResearchGate are used because
most of the publications are included in these websites. The research publications of the
faculty members used to be collected manually which is cumbersome to the administrators.
So, this system automates the collection of publications of faculty members uploaded on

these research publication platforms by using web scraping.

3.1 Web Scraping

Web scraping is the process of extraction of data from various websites. The collected
information is then exported into various formats useful for the user. Such data can be used
for different purposes like data analysis and researches. Web Scraping is used in this project
to extract the information of the research papers like title, publication date, publisher,
authors, total number of citations and the link to the paper and stores it in a centralized

database.

3.2 IEEE Explore

IEEE (Institute of Electrical and Electronics Engineers) is a professional organization for
engineers and technologists that publishes journals, conference proceedings, and standards
related to the fields of electrical and electronics engineering. ITEEE Xplore is the digital
library of IEEE and offers a vast collection of scientific and technical publications. It includes

journals, conference proceedings, standards, and other related content.

3.3 (Google Scholar

Google Scholar is a search engine that provides a simple way to broadly search for scholarly
literature. It allows users to search for academic resources and scholarly literature such as

abstracts, full-text articles, theses, books, and more from across many disciplines. Also, it



provides various citation metrics and links to full-text versions of articles.

3.4 ResearchGate

ResearchGate is a social networking site for researchers and scientists that allows them to
to share papers, discover research, ask and answer questions, and find collaborators. It is
one of the largest academic social network in terms of active users. It also provides tools
for tracking research impact and metrics. Reading articles in ResearchGate does not require

registration.

3.5 BibTex

BibTeX is a reference management tool used in LaTeX documents that allows the users to
store and manage their bibliographic data in a structured format which makes it easy to
cite and reference sources in a document. It mostly contains fields like author, title, journal,
and year. BibTex can also be uploaded to the system to add the research publication in the

centralized database.

3.6 Application Programming Interface (API)

An application programming interface (API) is a computing interface that defines interac-
tions between multiple software intermediaries. In our system, it defines the kinds of calls
or requests that can be made, how to make them, the data formats that should be used,
the conventions to follow, etc. It also provide extension mechanisms so that users can ex-
tend existing functionality in various ways and to varying degrees. An API can be entirely
custom, specific to a component, or designed based on an industry-standard to ensure inter-
operability. Through information hiding, APIs enable modular programming, allowing users
to use the interface independently of the implementation. The two most common types of
web APIs today are REST APIs and GraphQL APIs. REST API is implemented in our

system.

3.6.1 REST API

Representational state transfer (REST) is a software architectural style that defines a set of
constraints to be used for creating Web services. REST API is used for building our appli-
cations because it is simple and straightforward that suits our application as our database

does not have to include diverse datasets otherwise GraphQL would be suited.

3.7 JSON Web Tokens
JSON Web Token (JWT) is an open standard (RFC 7519) that defines a compact and self

contained way for securely transmitting information between parties as a JSON object. This



information can be verified and trusted because it is digitally signed. JWTs can be signed us-
ing a secret (with the HMAC algorithm) or a public/private key pair using RSA or ECDSA.
Although JWTs can be encrypted to also provide secrecy between parties, signed tokens are
the most common use case. In our system signed tokens verify the integrity of the claims
contained within it. When tokens are signed using public/private key pairs, the signature
also certifies that only the party holding the private key is the one that signed it. JWT
Tokens have been used for following purposes.

1. Authentication:

JSON Web Tokens are a good way of secure authentication. The authentication means
confirming that a user is who they say they are. This ensures only those with authorized

credentials gain access to secure systems.

2. Authorization:
This is the most common scenario for using JWT. In our system, once the user is logged in,
each subsequent request will include the JWT, allowing the user to access routes, services,

and resources that are permitted with that token.

In its compact form, JSON Web Tokens consist of three parts separated by dots (.), which
are:

1. Header

2. Payload

3. Signature

3.8 Model View Controller (MVC) Architecture

Model, View, and Controller (MVC) architecture is an architectural pattern that divides
an application into these three logical parts. The application’s data and business logic are
represented by the model. In a similar way, the view engages with the user interface and
shows the user the data. Input from the user is handled by the controller, which also manages
data flow between the model and the view.

In our system, the user interacts with the React components, triggerring actions. The
controllers in React handle these actions, update the state, and make API requests to the
Django backend. The Django views receive the requests, interact with the models to perform
necessary operations on the SQLite database, and return appropriate responses(eg. JSON).
React components receive the responses, update the Ul, and display the data to the user.
MVC pattern ensures a clear separation of concerns and makes easier to reusability and

maintainability aspect in the project.



3.9 Data Analytics and Visualization

Data analytics and visualization is used to represent the data in graphical formats or visual
formats for making it more human-readable and understandable. Various charts, graphs,
maps, and other visual representations are used to understand complex data and identify

patterns and trends.

3.10 Clustering

Clustering is a Machine Learning technique whose aim is to group the data points having
similar properties and/or features, while data points in different groups should have highly
offbeat properties and/or features. In this project, title based author clustering is performed
to group the faculty members with similar areas of expertise and research publications. For

clustering, k-means algorithm is used.

3.11 k-means clustering

K-means is an unsupervised machine learning algorithm that groups the unlabeled dataset
into k number of clusters. It is a centroid-based clustering algorithm, where we calculate the
distance between each data point and a centroid to assign it to a cluster. It is an iterative
process of assigning each data point to the groups and slowly data points get clustered based
on similar features. This algorithm is bound to converge to a solution after some iterations.

Goal: Partition data among some “K” number of clusters.
— Choose the number of clusters k.
— Select k random points from the data as centroids.
— Assign all the points to the closest cluster centroid.
— Recompute the centroids of newly formed clusters.

— Repeat the above steps until the algorithm converges.
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3.12 Elbow Method

In the k-means clustering algorithm, k clusters is randomly initialized. Before initializing
these clusters, it is important to determine how many clusters are to be used. The Elbow
Method is used to determine the optimal number of clusters in a dataset. In this method to
determine the k-value, values of k is continuously iterated for k=1 to k=n (n is chosen as
per the requirement). For every value of k, the within-cluster sum of squares (WCSS) value
is calculated. Now, for determining the best number of clusters(k) a graph of k versus their
WCSS value is plotted. When k=1, the WCSS has the highest value but with increasing k
value WCSS value starts to decrease. The value of k from where the graph starts to look

like a straight line is chosen.

3.13 Distilbert-base-nli-mean-tokens model of BERT

The ”distilbert-base-nli-mean-tokens” model, which is a variant of the DistilBERT model, is
a model architecture based on BERT framework with a smaller size and fast inference time.

It has been used as a vectorizer to encode the text into numeric values.

3.14 LDA Model

The LDA (Latent Dirichlet Allocation) topic modeling algorithm follows the highest proba-

bility method to assign topics to documents and words. In LDA, each document is assumed

9



to be a mixture of topics, and each word in the document is assumed to be generated from
one of the topics. This model takes input the pre-processed paper titles and it gives output

the research topics extracted from paper titles.

10



4. Methodology

4.1 Requirements Gathering

The first stage of the methodology involved gathering requirements from the stakeholders,
including teachers and staff members to understand the features and functionality required
in the app. This involved discussions with he faculty members and administrators to gather
feedback and suggestions.

The major requirements in this system were:

Record Keeping

Adding and Editing Publications

Searching and Sorting

User Profiling

Administrative Approval Management

Login and Security

Data Analysis and Visualization

Administrative Report Generation

Course Evaluation

Title based Author Clustering

© o N oot WD N

4.2 System Design

Faculty Publication Management System consists of four different components namely, Scrap-
ing System, Faculty Evaluation System, Analytics and Visualization and Title Based Clus-

tering as shown in figure.

11
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Figure 4.1: Main components of Faculty Publication Management System

4.2.1 Scraping System
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Figure 4.2: Block Diagram of Scraping System
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Web Data Extraction

Previously existing publications are stored on publication sites like Google Scholar, Academia,
Research-Gate, IEEE etc. Those research publications present in the Internet are scraped.
Selenium is used for the web scraping of the research publications. These publication infor-

mation are extracted from such platforms and fetched into our system.

Structured Representation

In this step, organizing and representing data in a consistent manner is done so that it
can be easily understood and manipulated by both human and machines. The contents
and information up to this stage, i.e. data obtained after web scraping are unstructured web
contents. For these contents to be processed further, they are to be converted into structured
representation. The structured representation also allows these contents to be stored in a

database. For ease, the scraped data contents are converted and stored in JSON format.

Database

The database is for storing the web extracted components as a form of record management
and storage. The database contents will be updated based on the information fetched from
the web extraction. The data from web collected are stored in a JSON file which is then
stored in the centralized database in a structured and organized way. Not only the scraped
data, but the user information are also stored in the database. In this application, Sqlite

database is used to store texts, images and scraped data of the users.

Application Programming Interface

An Application Programming Interface (API) is a set of defined rules that enable different
applications to communicate with each other and share data. In this application, API

transfers the data between front-end and back-end Django server.

Web Application

The web application in this context is mainly concerned with the back-end of the web
application. The API provide an interface from the database to the back-end (server) ap-
plication. The back-end application will provide all the services for any integrated front-end
application. The services includes providing stored information, providing user information,

updating information, deleting information, etc. These services are executed by the user.

4.2.2 Faculty Evaluation System

For evaluation of faculty members, the faculty evaluation system is integrated where the

publications details are obtained from the system itself, course evaluation is performed and
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other metrics like number of teaching year experience are analyzed. The course evaluation

is done from the data collected from the students through course evaluation form integrated

in the system.

The faculty evaluation system is based on 3 criteria. Different target scores for different

areas of activity were assumed for experimental purposes without any particular reference.

Table 4.1: Criteria of Faculty Evaluation System

Areas of Activity | Targeted Score
Research 100
Teaching 35

Year of Service 25
Total 160

Research

Under Research category , the evaluation of the faculty is based on the citation of the

published papers and the platform where paper is published. From entire paper collection

in our system, the top 10 publishing platform were picked and each paper was given specific

point based on ranking of the platform. The point assigned for individual publishing platform

and citation number were assumed by ourselves for random experimental purpose with no

any particular reference.

Table 4.2: Evaluation based on Publisher

Publisher Point assigned to each paper
IEEE, Elsevier, Springer 1
SAGE, TADIS 0.9
Oxford University Press, Cambridge University Press 0.8
AJER,World Scientific Publishing , Taylor and Francis 0.7
Others 0.5
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Table 4.3: Evaluation based on citation

Citation Number | Point assigned to each paper
150 and above 1
100 to 149 0.9
80 to 99 0.8
60 to 79 0.7
40 to 59 0.6
20 to 39 0.5
below 20 0.4

For evaluation of faculty, the points to be assigned to each paper was chosen according
to the number of citations for experimental purposes without any particular reference. The
research score was calculated as the weighted average of total citation of each paper and

rank of paper publisher of each paper.

Teaching

Under Teaching Criteria, the evaluation of the faculty is based on the result of the student
feedback form. The overall response from the feedback form is aggregated. The form consist
of 7 questions and each question carries 5 marks. Each time when students submits the

feedback form, the value is averaged and stored.
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1. How satisfied were you with the course content?

() Very satisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

2. How would you evaluate the instructor's level of knowledge regarding the subject matter?

() Very satisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

3. How prepared the instructor was for each class?

() Very satisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

4. How effective was the communication in the classroom?

() Very satisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

5. How well the instructor responded to the students' questions?

(O Very satisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

6. How positive was the relation of instructor with the students?

() Very satisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

7. How well the instuctor provided the course materials that helped the students?

(O Very satisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

Figure 4.3: Evaluation based on feedback form

Year of Service

Year of Service carries 25 marks. The faculty working tenure in the university is considered in
Year of Service criteria. The point is based on the fact that the faculty with higher working

year in the university is given higher points.

4.2.3 Analytics and Visualization

Scraped data is visualized using Recharts library which is one of a popular open-source
charting library for React. This library provides a wide range of chart types. We have used
bar charts, pie charts and line charts to visualize the scraped publication data to get insights

in easily understandable form.

4.2.4 Title Based Author Clustering

Title-based author clustering is done to group together academic papers and authors based
on similarity index of their titles.

The basic idea is to extract the titles from a set of papers, preprocess the text and then use
clustering algorithm to group papers with similar titles into clusters.This approach can be
useful for various purposes, such as identifying research areas or communities of scholars,

and also detecting emerging trends.
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- Highest Probability Index
Clustering - k-means
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Figure 4.4: Flowchart of getting Research Topics from each cluster

A. Preprocessing phase

Preprocessing is an essential step in Natural Language Processing (NLP) that involves clean-

ing and transforming raw text data into a format that can be easily analyzed by algorithms.

This step plays a crucial role in improving the quality and usefulness of NLP applications.

Various steps involved in this phase are:

1.

1.

Tokenization

2. Stopword Elimination
3.
4

. Lemmatization

Punctuation Elimination

Tokenization

Tokenization is a preprocessing step, which breaks unstructured data into chunks of infor-

mation in lower case that can be considered as tokens which is performed using nltk.tokenize
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and word-tokenize.

2. Stop words Elimination

Stop words elimination is one of the common preprocessing technique. Stop words usually
refers to the most common words in a language, which usually does not bring additional
meaning. It involved removing frequently occurring words that carry little semantic meaning,
such as "and,” ”"the,” and ”a.” This helped in reducing noise in the data and improving the

accuracy of downstream tasks.

3. Punctuation Elimination

Punctuation elimination is another important preprocessing step when punctuation does not
brings additional value for text vectorization. It involved removing punctuation marks like
commas, periods, and question marks. This helped to standardize the input and simplify
the processing of text data. Punctuation elimination was performed using nltk.stopwords

and nltk.wordnet.

4. Lemmatization

Lemmatization reduces the inflected words properly ensuring that the root word belongs to
the language. In Lemmatization root word is called Lemma. Lemmatization is performed

by using nltk.stem and WordNetLemmatizer.

B. k-means Clustering

The main reason of implementing clustering is to group researcher having similar interest
based on their previous publications. So, the clustering of the research publications titles is
performed first by using k-means clustering algorithm. For now clustering is implemented
on Department of Civil Engineering.

Firstly, the SentenceTransformer library is used to encode the pre-processed titles of research
publications using the pre-trained ’distilbert-base-nli-mean-tokens’ model and a matrix is
obtained where each row represents the embedding of a sentence from the corpus which is
the title of research publications. These embeddings are then used for k-means clustering.
The value of k is selected as 5 from the elbow method, from the total of 845 papers. After
the implementation of k-means clustering, 5 different clusters of titles are formed and are

extracted in the separate json files.
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C. LDA Model

We have used Latent Dirichlet Allocation (LDA) model for topic modeling. It is a prob-
abilistic model used for topic modeling in natural language processing. It takes input the
pre-processed paper titles and it gives output the research topics extracted from paper titles.
The number of topics is tuned to 5 and alpha is tuned to ’auto’ which is the concentration

parameter. For every clusters of titles, the research topics are extracted by using this model.

D. Mapping of faculty members to the cluster

To map the faculty members to the cluster, firstly, every researcher’s paper is mapped with
the cluster name. The corresponding paper count based on similarity of cluster name and the
paper title is evaluated and the cluster name with the highest count is mapped to respective

researcher.

full _name

Suraj Larmechhane
Suraj Lamichhane
Suraj Larmichhane
Suraj Lamichhane
Vishnu Prasad Pandey
Vishmu Prasad Pandey
Vishnu Prasad Pandey

Vishnu Prasad Pandey

Vishmnu Prasad Pandey

Figure 4.5: Mapping of cluster name and author

Here, faculty member Suraj Lamichhane has total 19 paper published. Out of 19 papers,
6 papers falls under the cluster number 1, 3 papers falls under the cluster number 2, and 5
papers each falls under cluster number 3 and 4. Since out of 19 papers of Suraj Lamichhane,
cluster 1 seems to be more dominant. So, Suraj Lamichhane falls under cluster 1.

Finally, in the similar manner all the faculty members are mapped to the respective cluster.
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5. Tools and Technologies

5.1 Frontend

5.1.1 JavaScript (JS)

Javascript(JS) is a very popular programming language for web development. All of the
frontend is programmed using JS written framework called React. Some of the web scraping

part is also done using Selenium library which is also written in JS.

5.1.2 React

React is a very popular frontend framework written in JS for developing web applications.

React is used for the entire state management in the frontend.

5.1.3 Bootstrap and Material Ul

Bootstrap is a CSS framework used in web programming for designing the visual aspects of
the web app. Bootstrap is used along with Material Ul, which is a library that provides all

the graphical aspects of a web app including icons, svg, images, etc.

5.2 Backend

5.2.1 Python

Python is a high-level programming language for general purpose. Most of the scraping
part is done using Selenium library, primarily written in python. All of the backend is

programmed using python written framework called Django.

5.2.2 Django

Django is a scalable web programming backend framework. Django strictly follows an MVC

architectural pattern which is a very well tested pattern for web development.

5.3 Database

5.3.1 Structured Query Language (SQL)

Structured Query Language (SQL) is a standarized querying language used to manage re-
lational databases and perform various operations like querying, inserting, updating, etc on

those databases.
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5.3.2 SQLite
SQLite is a small, fast and highly reliable SQL database engine. SQLite is used for storing

and retrieving all the research publications data in the system. Relational schemas are
designed and implemented for storing various types of structured data. These schemas are

normalized to INF (1st Normal Form).

5.4 Web Scraping

5.4.1 Selenium

Selenium is an open source scraping tool aimed at supporting browser automation. It pro-
vides a playback tool for authoring functional tests across most modern web browsers, with-
out the need to learn a test scripting language. Although it is a testing tool, it can be
used for web scraping and web crawling purposes. Selenium uses Chrome webdrivers for its

automation tasks.
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6. Results

The result includes the comparison of research and publications contribution of various de-
partments upto 2022. In addition, publications data upto May, 2023 is already collected
but this analysis only includes the data upto 2022. The paper were extracted from limited
sites only which includes Google Scholar, ResearchGate, IEEE Xplore. All the faculty names
from each department were collected and researched about their publications from the sites
mentioned above. It was found that some faculty member have not published on those sites
and some faculty did not have any account on those sites. Civil department had total of 33
faculty members where 3 members did not have any paper published. Architecture depart-
ment had total of 19 faculty members where 9 members did not have any paper published.
Electronics and Computer department had total of 22 faculty members where 6 members
did not have any paper published. Mechanical department had total of 19 faculty members
where 3 members did not have any paper published. Electrical department had total of 9
faculty members where 2 members did not have any paper published. Applied Science and
Chemical department had total of 18 faculty members where 5 members did not have any

paper published.

1800 ] [32

n
~

13504

W total_papers
siaydJeasal”|e1o) M

-
o

4504

-0
Architecture  Electronics and Computer ~ Mechanical Electrical ~ Applied Science and Chemical

Departments

Figure 6.1: Department Researchers and Publications count

22



As of 2022 A.D., it can be seen from the figure 6.1 that the highest number of researchers
is from Department of Civil Engineering with 30 and highest number of paper published is
from Department of Applied Science and Chemical Engineering with around 1644 papers.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2021
Electronics and Computer : 126

| Architecture : 29

Figure 6.2: Comparison of paper published between Department of Electronics and Com-

puter Engineering and Department of Architecture

The figure 6.2. shows the comparison of paper published between Department of Elec-

tronics and Computer Engineering and Department of Architecture. Department of Archi-
tecture has around 10 members involved in research and publications while Department of
Electronics and Computer Engineering has around 16 members involved in research and
publications. As of 2022 A.D. Department of Electronics and Computer Engineering has
published around 787 papers while Department of Architecture has published around 111
papers.
The figure 6.3 shows the comparison of paper published between Department of Electronics
and Computer Engineering and Department of Civil Engineering. Department of Civil En-
gineering has around 30 members involved in research and publications while Department
of Electronics and Computer Engineering has around 16 members involved in research and
publications. As of 2022 A.D. Department of Electronics and Computer Engineering has
published around 787 papers while Department of Civil Engineering has published around
859 papers.
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Figure 6.3: Comparison of paper published between Department of Electronics and Com-

puter Engineering and Department of Civil Engineering
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Figure 6.4: Comparison of paper published between Department of Electronics and Com-

puter Engineering and Department of Mechanical Engineering

The figure 6.4 shows the comparison of paper published between Department of Electron-
ics and Computer Engineering and Department of Mechanical Engineering. Department of
Mechanical Engineering and Department of Electronics and Computer Engineering both has
around 16 members involved in research and publications. As of 2022 A.D. Department of

Electronics and Computer Engineering has published around 787 papers while Department
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of Mechanical Engineering has published around 583 papers.
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Figure 6.5: Comparison of paper published between Department of Electronics and Com-

puter Engineering and Department of Applied Science and Chemical Engineering

The figure 6.5 shows the comparison of paper published between Department of Elec-
tronics and Computer Engineering and Department of Applied Science and Chemical Engi-
neering. Department of Applied Science and Chemical Engineering has around 13 members
involved in research and publications while Department of Electronics and Computer En-
gineering has around 16 members involved in research and publications. As of 2022 A.D.
Department of Electronics and Computer Engineering has published around 787 papers while
Department of Applied Science and Chemical Engineering has published around 1644 pa-
pers.

The figure 6.6 shows the comparison of paper published between Department of Electron-
ics and Computer Engineering and Department of Electrical Engineering. Department of
Electrical Engineering has around 7 members involved in research and publications while
Department of Electronics and Computer Engineering has around 16 members involved in
research and publications. As of 2022 A.D. Department of Electronics and Computer En-
gineering has published around 787 papers while Department of Electrical Engineering has

published around 133 papers.
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Figure 6.6: Comparison of paper published between Department of Electronics and Com-

puter Engineering and Department of Electrical Engineering
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Figure 6.7: Total Publications contribution among all departments

In the year 2022 A.D., all-together 296 papers were published. From the Pie chart in
figure 6.7, it can be seen that Department of Electronics and Computer Engineering along
with Department of Civil Engineering has higher contribution in research and publications

with 29 and 28 percent respectively while Department of Electrical Engineering has least
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contribution with 4 percent.

Departmer Professor Name

Electronics and Computer - -

Areas Of Activity Targeted Score | Obtained Score

Research 100 44
Teaching 35 34
Year Of Service 25 25
Total 160 103

Figure 6.8: Faculty Evaluation Sample

One of the sample of the evaluation of the faculty members is as shown in figure 6.8. The
faculty obtained Research score of 44 based on the paper published and its citation number.
The faculty obtained Teaching score of 34 based on the response of the feedback form filled
by the students. The Faculty obtained Year of Service score of 25 based on the number of

years the faculty has been involved in the university.

Figure 6.9: Title samples of Cluster 3
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Using K-means clustering, the titles were divided into 5 clusters. The sample of cluster
3 is as shown in figure 6.9.
From the cluster 3 sample, the research topics were extracted using the LDA method as

shown in the figure 6.10.

Research Topic of cluster 3: earthquake, landslide, building, analysis, study

Figure 6.10: Research Topics from Cluster 3

Similarly, from every cluster the research topics were extracted. The figure 6.11 shows

the research topics obtained from each cluster.

Figure 6.11: Research Topics of every cluster

Below is the list of Faculty members with their top research interest topic.
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full_name

Akarsha Khawas
Anil Marsani
Baszanta Raj Adhikari
Bharat Mandal
Bharat Raj Pahari
Bhim Kumar Dahal

Bhola Nath Sharma Ghimire

Devi Prasad Bhattarai
Gokarna Bahadur Motra
Hari Darsan Shrestha
Hari Ram Parajuli

Indra Prasad Acharya
Jagat Kumar Shrestha
Kshitij Shrestha
Mahendra Raj Dhital
Mukeszh Raj Kafle
Marayan Prasad Gautam
Pawan Kumar Bhattarai
Pradeep Kumar Shrestha
Prem Chandra Jha

Rajan Suwal

Ram Chandra Tiwari
Santosh Kumar Shrastha
Santosh Kumar Yadav
Saraswati Thapa

Shubh Narayan Pathak
Shukra Raj Paudel
Sunita Ghimire

Suraj Lamichhane
Vishnu Prasad Pandey

topic

['analysis’, 'hazard’, 'study’, 'road’, case’]
['maseonry, 'concrete’, 'effect’, ‘reinforce’, building’]
['masenry', 'concrete’, 'effect’, 'reinforce’, building’]
['mnalysis’, ‘hazard’, 'study’, ‘road’, 'case’]
['=nalysis’, ‘hazard’, 'study’, ‘road’, 'case’]

['water', ‘climate’, ‘groundwater’, ‘change’, 'use’]
['earthquake’, landslide’, ‘building’, 'study’, 'scale’]
['earthquake’, landslide’, ‘building’, 'study’, 'scale’]
['analysis’, 'hazard’, 'study’, road’, ':ase']

['water’, 'climate’, ‘groundwater’, '‘change’, 'usa’]
['analysis', 'hazard’, 'study’, 'road’, ‘case]
['masanry’, 'concrete’, 'effect’, 'reinforce’, 'building’]
['sil', 'slope’, 'use case’, 'study’, 'effect’]

['soil', 'slope’, 'use case’, 'study’, "effect’]
['earthquake’, 'landslide’, ‘building’, 'study’, 'scale’]
['water', 'climate’, ‘groundwater', ‘change’, 'use’]
['soil’, 'slope’, 'use case’, 'study’, 'effect’]

['water', 'climate’, ‘groundwater’, '‘change’, 'use’]
['maseonry’, 'concrete’, ‘effect’, 'reinforce’, building’]
['analysis’, 'hazard’, ‘study’, ‘road’, 'case’]
['analysis’, ‘hazard’, 'study’, 'road’, 'case’]
['analysis’, 'hazard’, 'study’, road’, 'case’]

['water', ‘climate’, ‘groundwater’, 'change’, 'usa’]
['earthquake’, landslide’, ‘building’, 'study’, 'scale]
['water', 'climate’, ‘groundwater’, 'change’, 'use’]
['soil', 'slope’, 'use case’, 'study’, 'effect’]

['water’, 'climate’, ‘groundwater’, 'change’, 'usa’]
['mnalysis’, ‘hazard’, 'study’, 'road’, 'case’]
['masonry, 'concrete’, 'effect’, 'reinforce’, building]
['water', 'climate’, ‘groundwater’, 'change’, 'use’]

Figure 6.12: Title based Author Clustering
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7. Epilogue

7.1 Conclusion

In conclusion, the Faculty Publication Management System has been developed and imple-
mented to keep track of faculty members’ research publications for record keeping. It provides
a unified platform for automated gathering, managing and tracking the research publications
of the faculty members published in major publishing platforms i.e. IEEE, Google Scholar
and ResearchGate which reduces the administrative burden by replacing manual work. Us-
ing this system, one can view and search the research publications and also generate the
report of all the publications. Additionally, the system provides valuable insights about the
faculty publication from analysis and visualization of data of the research publications from
centralized database. By incorporating various metrics such as course evaluation, research
output from the system itself, and year of services, the Faculty evaluation system provides a
comprehensive assessment of faculty performance and help identify areas for improvement.
With all the three objectives have been achieved, the Faculty Publication Management Sys-
tem project is a valuable contribution to the universities in Nepal, and it has the potential
to ease the faculty members and students by providing them with easy access to information

about their research publications and a way to improve themselves from evaluation system.

7.2 Limitations and Future Enhancements

Some of the limitations of our project and how this project will be enhanced in the future
to deal with them:

1. Right now, the application is limited to web browsers. This application can be extended
to mobile applications as well.

2. Only objective questions are present in the evaluation form filled by students for the
evaluation of faculty performance. Text fields can be added in the evaluation form which
can be used for text analysis to mine valuable insights.

3. Clustering of authors is performed only of the Department of Civil Engineering De-
partment, Pulchowk Campus. Furthermore, author clustering of other departments can be

performed.
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8. Appendix

8.1 Screenshots

8.1.1 Frontend Ul

q (o4 N @ 127.00.1:8000/#findex

Pulchowk Campu

Institute of Engineering, TU

Figure 8.1:

Pulchowk Campus Research
Repository

Repository of Researchers of IOE, Pulchowk Campus
Faculty publication management system is an integrated web application
software that allows administrators to effectively manage all the faculty
publications from record keeping to publication data analytics and
visualization. Faculty evaluation system is also a part of the system that

allows administrators to evaluate faculty members, lecturers and
professors. Due to absence of a unified faculty publication management

system, research publications of faculty members were spread across

various research publication sites like GoogleScholar, ReserachGate, EEE,
etc and it became a tedious task for administrators to keep track of
publications and generate associated reports for administrative purposes.

Qur system scrapes all the relevant data from such websites and presents

user with a unified system to add, edit, approve, search, sort and generate

Home Page
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Creating Account

In order to upload any resources, the faculty members have to first create the account. This
account creating feature helps the user to create an account. After creating account, the user

can upload the resources and the information are then shown in the respective accounts.

D O v x |+ - o X
& C A O 12700.1:8000/#/register ® A G [ I IS ® -
_ q
+
-}
Sign Up a
Username
+
Username
Email
Email
Password
password
Confirm Password
password
Next
Already have an account Sign In
GD
i
~ = — = 7:25PM
= Haze Qs B . b_ ) @ @ 0 ’q ANRDB 0

Figure 8.2: Account Registration
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Login Feature

This is the login feature of the system. To upload the resources by the respective faculty

members, one must login to the system.
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Password

password
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g 2 == Qsearcn g ; . . @ q 9 ’_q ANRDE s

Haze

Figure 8.3: Login Feature
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Record Management Ul

This system provides a standard way for the record management of the publications of the
faculty members. The publications which are uploaded by the faculty members after creating
their respective account in this system can be viewed at a single place. This features helps

to manage the records in standard order.

O D v x |+ - g X
& G QA O 12700.18000/4/addPaper L @ A M O3 ® -
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Add Papers
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Publisher
Description
4 GD
Peer Reviewed
3
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Figure 8.4: Add Paper Feature
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Figure 8.6: Publication Listing
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Uploading and Downloading Feature

The user is able to upload the resource only after

available for every user who uses the application.

signing in and downloading feature is

D 0 s x |+ - o X
C G A O 1270018000/#profie o @ A T O3 ®
Q
+
(-]
&
Babu R. Dawadi serial No. 129
Assistant Professor +
Electronics and Computer
10E, Pulchowk Campus
Lalitpur
Go to Personal Website
Teaching subjects
Computer Networks, Distributed System, Internet and Intranet
Export Papers
Publications
Total Publications: 103
S.N Papers Approval status  Edit here  Delete here
1 IOF-Bulletin-Bhadra-2079-Vol27-Issue5 PENDING [ (@ |
Babu R. Dawadi, S.R. Joshi.. ~September 2022
2 Towards Smart Networking with SDN Enabled IPv6 Network PENDING - E
Babu R. Dawadi, Danda B Rawat... ~September 2021
3 IOE News Bulletin Vol 26 Issue 3 PENDING 2 E
Babu R. Dawadi, S.R. Joshi.. September 2021 GD
4 Legacy Network Integration with SDN-IP Implementation towards a Multi-Domain SoDIP6é Network Environment PENDING - E &
Babu R. Dawadi, Danda B Rawat.. September 2020 v
2°¢ ] - ~ 7:26PM
F e B Qs W o (7] & 9 q g a_q ~Ara I8N

Figure 8.7: Export Feature for Downloading Publications

38



BibTex Importing Feature

This feature lets the user to interact with the BibTex for the reference. The user can directly

import the BibTex file for the purpose of reference from the system.

D 0 s x |+ - o X
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Add Papers
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Title
Contribution Status
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Publisher
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Peer Reviewed
B
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S B Qe oo (7] & 9 q g 4 ~Ran 00

Figure 8.8: Import from BibTex Feature for Adding Papers
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8.1.2 Statistics and Reporting

According to various stakeholders interested in the Faculty Publication Management System,
it was suggested that there should be a feature to view statistics and reports of all the
available works published by a researcher, who is the main user of the system. It makes the

process of reviewing a researcher easy for any interested organization.

D O v x |+ - o X
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Q
+
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Figure 8.9: Statistics and Reporting of Publications
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Figure 8.10: Bar Graph and Pie Chart Visualizations
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8.1.3 Web Scraping

The data is scraped from the user account available on the web. After successful scraping,
the data is stored on the system’s database and later shown in the frontend as shown in the

figure.
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Publications

Total Publications: 103

S.N Papers Approval status Edit here  Delete here

1 IOE-Bulletin-Bhadra-2079-Vol27-Issue5 PENDING
Babu R. Dawadi, S.R. Joshi.. September 2022

2 Towards Smart Networking with SDN Enabled IPv6 Network PENDING
Babu R. Dawadi, Danda B Rawat.. September 2021

3 IOE News Bulletin Vol 26 Issue 3 PENDING
Babu R. Dawadi, SR. Joshi.. September 2021

4 Legacy Network Integration with SDN-IP Implementation towards a Multi-Domain SoDIP6 Network Environment PENDING
Babu R. Dawadi, Danda B Rawat.. ~September 2020

5 Quality of Engineering Education in Nepal and the Role of Institute of Engineering PENDING
Babu R. Dawadi,...  September 2017

6 IOE News Bulletin Vol 25 Issue 1 PENDING
Babu R. Dawadi, S.R. Joshi..  October 2020

7 A Proposal On Study of "smart irrigation system for optimization of water use and increasing_crop yield" PENDING
Babu R. Dawadi, Aman Shakya... October 2019

8  Joint Cost Estimation Approach for Service Provider Legacy_ Network Migration to Unified Software Defined IPv6 Network PENDING
Babu R. Dawadi, Danda B Rawat.. October 2018

9  Analytical Datasets for Admission Automation Process of IOE PENDING
Babu R. Dawadi, Daya Sagar Baral.. ~October 2017

10  Capsule-C-Book-Cover PENDING

Babu R. Dawadi, Ram Datta Bhatta.. ~October 2017
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Figure 8.11: Scraped Data
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8.1.4 Searching and Sorting Feature

The system searching and sorting feature in the frontend of the application allows users and
organizations to search specific contents or publications and order them in a specific manner.

This makes it easy to use the application when the researcher is involved in large number of

publications.
D DO rwms x - o X
& C QA O 12700180004/ L O A G w O .
e e
+
Search papers here... 6
Search for.. n [
Authors Title "
&
&
s BB Qo g ; B =ms g Q g )_Q A Bty N

Figure 8.12: Search Feature for Searching Authors and Publications
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8.1.5 Approval Hierarchy Feature

The Admin approval feature allows the resources to be approved or be rejected based on
the admin. This would allow users and organizations to check the validity of the research

publication and take appropriate actions accordingly.
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Date Papers Authors C
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2021 Network

September 10E News Bulletin Vol 26 Issue 3 Babu R. Dawadi and Babu R. Dawadi, S.R. Joshi,
2021

September Legacy Network Integration with SDN-IP Implementation ~ Babu R. Dawadi and Babu R. Dawadi, Danda B Rawat, S.R. Joshi, Pietro Manzoni,

2020 towards a Multi-Domain SoDIP6 Network Environment

September Quality of Engineering Education in Nepal and the Role of Babu R. Dawadi and Babu R. Dawadi,
2017 Institute of Engineering

September Nanoporous Activated Carbon Derived from Lapsi Rinita Rajbhandari Joshi and Rinita Rajbhandari, Lok Kumar Shrestha, Raja Ram
2012 (Choerospondias Axillaris) Seed Stone for the Removal of ~ Pradhananga,

Arsenic from Water

September Residual stresses within oxide layers due to lateral growth ~Sanjeev Maharjan and Sanjeev Maharjan, Xian-Cheng Zhang, Fu-Zhen Xuan, Z. D.

2011 strain and creep strain: Analytical modeling Wang,
September International intercomparison of multiband filter Binod Kumar Bhattarai and B. Johnsen, Berit Kjeldstad, T.N. Aalerud, Lill Tove Nilsen,
2006 radiometers in Oslo 2005
September Remote Sensing Binod Kumar Bhattarai and Binod Kumar Bhattarai, Berit Kjeldstad, T. M. Thorseth, A.
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Figure 8.13: Approval Feature for Admin
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8.1.6 Personal Website Integration

The 'Go to Personal Website’ component in the system directs the user to his/her personal
online repository. This makes it possible for the researcher to make an impression to an

interested organization and also eliminate the task of redundant downloads of various records.
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S.N Papers Approval status  Edit here  Delete here
1 IOF-Bulletin-Bhadra-2079-Vol27-Issue5 PENDING [ (@ |
Babu R. Dawadi, S.R. Joshi.. ~September 2022
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Figure 8.14: Personal Website Integration
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8.1.7 Automatic Profile Summarization

The automatic profile summarization is given when the

report.

D [0 s x |+

& C A @ 12700.1:8000/#/papers
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UGC/TU v -

Profile Summarization of Basanta Joshi

Assistant Professor Basanta Joshi is a researcher in the Electronics and Computer department at Pulchowk Campus - Institute of Engineering, Tribhuvan University. Assistant Professor Basanta Joshi has

user exports his/her publications

L € A

Advanced Sort

~ -

published around 70 papers in leading journals and conference in Electronics and Computer and other related fields. The list of papers published by the researcher is listed below.

Title

1. Generation of Nepalese Handwritten Characters Using
Generative Adversarial Network

2. A Novel Deep Learning Based Nepali Speech Recognition

3. Deep residual learning for facial emotion recognition

4. Drug-target interaction prediction using deep belief network

5. Hierarchical Multi Label Classification of News Articles Using

RNN, CNN and HAN

A 13°C
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Joshi, Basanta and Krishna Khadka, Sanjeeb Prasad Panday,
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Chaulagain, Subarna Shakya
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Joshi, Basanta and Pratik Sharma, Aman Shakya, , Sanjeeb Prasad
Panday

u Q search

Date

2022/4/30

2022/4/14

2022

2022

2022

L:Bme00CH

Publisher/Conference/Journal

Springer Nature Singapore

Springer Singapore

Springer Singapore

Mobile Computing and Sustainable Informatics:

Proceedings of ICMCSI 2021

Inderscience Publishers (IEL)

International Journal of Bioinformatics Research

and Applications

Springer Singapore

ICT with Intelligent Applications: Proceedings of

ICTIS 2021, Volume 1

Figure 8.15: Automatic Profile Summarization
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8.1.8 Report Generation

The report generation feature helps to download/print ones report on different format like
MLA, APA, UGC/TU and IEEE.
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Figure 8.16: MLA Format
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Figure 8.19: IEEE Format

49



8.1.9 Faculty Evaluation

For evaluation of faculty members, a prototype of the evaluation form has been prepared.
The data collected from the students with these forms are stored at the database which is

later used by evaluation engine.

O D rws x |+ - o X
€ G QO O 1270018000/#/evaluation o @ A a i M 3 ®

Course Evaluation Portal

Department Professor Name Subject

Electronics and Computer - Nanda Bikram Adhikari, - Data Communication, -

Enter your college email{075bct092.suyog@pcampus.edunp

1. How satisfied were you with the course content?

Q Very satisfied @ Satisfied () Neutral () Dissatisfied () Very dissatisfied

2. How was the knowledge of the instructor about the subject matter?

@ Verysatisiied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

3. How prepared the instructor was for each class?

@ Veysatisfied () Satisfied () Neutral () Dissatisfied () Very dissatisfied

4. How effective was the communication in the classroom?

@ Verysatisfied O Satisfied O Neutral () Dissatisfied () Very dissatisfied

5. How well the instructor responded to the students'questions?

@ Verysatisiied (O Satisfied () Neutral () Dissatisfied () Very dissatisfied

6. How positive was the relation of instructor with the students?

Q Verysatisfied @ Satisfied (O Neutral () Dissatisfied () Very dissatisfied

7. How well the instuctor provided the course materials that helped the students?

@ Verysatisfied O Satisfied O Neutral () Dissatisfied () Very dissatisfied

.
A:’z‘;ﬁysunnv == Qsearch g ; . . @ Cf Q 4 ~@E 0 rebD 3;1241/233‘

Figure 8.20: Faculty Evaluation Sample

The overall evaluation of the professor based on various criteria like number of publi-
cations, teaching feedback from students and number of teaching year experience can be

analysed only by the admin of the system.
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Department

Electronics and Computer

Professor Name

]

Areas Of Activity Targeted Score | Obtained Score
Research 100 44 .
Teaching 35 34

Year Of Service 25 25

Total 160 103

Subject

Figure 8.21: Faculty Evaluation Form
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8.2 Analysis

8.2.1 Publication per Year

From our system data , it can be seen that in the year 2021, the highest number of papers

were published while analyzing past six years data.

Publications per Department
600

450+ ._\
2021
value: 439

300
150

O . r "
2018 2019 2020 2021 2022 2023

Figure 8.22: Total number of Publication per Year
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8.2.2 Researchers per Department

From our system data , it can be seen that Civil department has the highest number of

researchers and electrical department has the lowest number of researchers.

Researchers per Department
327

244

Architecture Electronics and Computer Mechanical Electrical  Applied Science and Chemical

M total_researchers

Figure 8.23: Researchers per department
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8.2.3 Publications per Department

From our system data , it can be seen that Applied science and chemical department has
the highest number of publications and Architecture department has the lowest number of

publications.

Publications per Department
18007

13504

900+

450

Architecture Electronics and Computer Mechanical Electrical  Applied Science and Chemical

M total_papers

Figure 8.24: Publications per department
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8.2.4 Publication History

From our system data , it can be seen that in 2023, Civil department researchers have
published more paper than other department researchers which covers about more than one

third of the campus data.

Last 6 years history

Year

2023 -

m Civil

M Architecture

M Applied Science and Chemical
M Mechanical

M Electronics and Computer

M Electrical

Figure 8.25: Publications in 2023

From our system data , it can be seen that in 2022 also, Civil department researchers have
published more paper than other department researchers which is followed by Electronics

and Computer department in second.

Last 6 years history

Year

2022 -

m Civil

W Architecture

M Applied Science and Chemical
M Mechanical

M Electronics and Computer

M Electrical

Figure 8.26: Publications in 2022
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From our system data , it can be seen that in 2021, Electronics and Computer Engineer-
ing department researchers have published more paper than other departments researchers

followed by Civil department in second.

Last 6 years history
Year

2021 - ‘

m Civil

M Architecture

M Applied Science and Chemical
M Mechanical

M Electronics and Computer

M Electrical

Figure 8.27: Publications in 2021
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