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Abstract: Every year, reviewing academic titles is organized, and each candidate submits a
detailed profile with numerous achievements in research and teaching. Handling this massive
volume of profiles within a limited time frame is truly an intellectually and time-demanding
task. In this report, we present the application of several Al-powered NLP advancements to
support the profile review process. We automate information extraction from candidates’
registration forms and utilize Al's natural language processing tools for data analysis. These
include keyword extraction to identify research topics, author name recognition for foreign
collaborators, article content summarization, and clustering articles by title to detect
overlapping content. Additionally, we use visual representation tools to illustrate analysis
results from multiple candidate profiles, highlighting each candidate's accomplishments. We
hope that by developing this system, we can aid in reviewing candidate profiles and ease the
challenges of profile evaluation.

Keywords: candidate’s profile, Al, keyword extraction, foreign author recognition, text
summarization, article clustering for content comparison

I Introduction

A candidate's profile typically includes two important reports: Form 1 - the registration form
for review and recognition of eligibility for Professor or Associate Professor titles, which
contains comprehensive information about the candidate, including personal information, lists
of research projects, teaching materials, publications, and scientific reports. Form 3 is an
overview report on the candidate’s scientific research and teaching activities. Additionally,
some councils may require a supplementary form with further details, including the author’s
name, paper title, and supporting evidence of the paper such as the journal, and impact factor....
Furthermore, reviewers may access detailed content, evidence, and full-text articles on the
National Council’s website.

The candidate's profile includes a large number of papers. Consequently, reading and

understanding all the content in these profiles to detect duplication, uncover content themes,
research directions, adherence to research topics, and identify international collaboration in
paper article authorship is an arduous task that demands considerable time and intellectual
effort.

With advancements in natural language processing (NLP) techniques powered by Al and
large language models such as GPT 3.5 and 4.0, we now have many tools to support quick
reading and comprehension of large text volumes in candidate profiles. In this paper, we
extracted information from candidate profiles. We applied several Al-powered NLP techniques
to perform tasks such as keyword extraction for quick understanding of document topics,
extraction of foreign author names in publications to support quality assessment of
international collaborations, text summarization to facilitate faster document reading, and
clustering of texts to compare similarities and locate articles with overlapping contentRather
than diving into the theoretical foundations of these methods, models, and algorithms, we focus
on demonstrating the application of NLP technology powered by Al and visual representation
to expedite profile profile processing. We have also applied this software to process real
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candidate profiles of 2024. This paper is organized as follows: 1) Introduction, 2) Key phrase
Extraction, 3) Foreign Author Identification, 4) Text Summarization, 5) Clustering papers for
similarity analysis 6) Using the Data Visualization techniques in the candidate's profiles 7)
Conclusion and Future Directions.

Il Key phrase Extraction

A key phrase (also known as a keyword phrase (Campos, 2018) (Florescu, 2017) consists
of one or more words linked together and usually captures the main topic or content of a
paragraph, document, or paper. Key phrases are often used in search, text analysis, and
information extraction. They serve the following purposes

Summarizing Main Content: Key phrases highlight a paragraph's main points and core
topics. Reviewers can quickly grasp an overview report or skim through a candidate's papers
without reading the entire report or paper.

Enhancing Searchability: Key phrases improve search capabilities. Reviewers can find
papers containing specific keyphrases. Papers sharing the same keyphrase can also be analyzed
for similarity, helping to detect content overlap.

Aiding Text Analysis: Key phrases are used in text analysis algorithms to determine the
frequency and appearance of important topics, thus supporting information extraction or
deepening understanding of the text or paper.

Improving Connectivity: Key phrases can link different ideas or themes within a document,
providing readers with a clearer picture of the overview report, paper, or scientific report.

Some Al-powered NLP models for extracting keywords from text include the following
(Mehdi Allahyari, 2017):

2.1 Using TF-IDF (Term Frequency-Inverse Document Frequency): This method uses TF-
IDF to identify words based on their frequency in the sentences of the text. This classic
technique is simple to implement and can yield acceptable results.

2.2. Using Rake (Rapid Automatic Keyword Extraction): This method uses context patterns
in the text to identify keywords. Rake does not require labeled data and analyzes word
frequency and position to score phrases, then extracts phrases with high scores (Haque, 2018).

2.3. Deep Learning Models: Models based on LSTM/GRU sequences analyze semantic and
contextual patterns in text. These models can be trained to identify key phrases based on labeled
data. Transformer models (such as BERT and RoBERTa) are fine-tuned for key phrase
extraction tasks. BERT (Jacob Devlin, 2019), for example, understands context from both
directions (left and right) and can be used with specialized output layers to identify important
words or phrases in the text.

We used Al-powered keyword extraction models to find key phrases in candidates’ papers.
Below is the list of key phrases extracted from the candidate's paper titles.
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Table 1. List of Articles Containing Key Phrases of a Candidate
Keyphrases

parallel proximal svm algorithm tailored [96]

local support vector regression [60][71]

local support vector machines [46][81]

support vector machines [46][49][53][65][72][81][92]
local svm algorithms [59]

training clustering models [113]

summarize vietnamese texts [113]

parallel learning algorithms [71]

large scale multi [69]

10 automatic learning algorithms [81]

11 classifying large datasets [59]

12 parallel learning [59][71]

13 large datasets [6][7][31][59][60][71]

14 class datasets [69][79]

15 ray images [97]

16 massive classification [16][49]

OO N0 WIN P |H

Based on the results in Table 1, we can see that the candidate used the key phrase “support
vector machines” in numerous papers with paper codes [46][49][53][65][72][81][92]. These
key phrases also allow us to understand the topics that the candidate has pursued throughout
their work.

Table 2. Publication Timeline of Articles Containing the Key phrase "svm"

Publication years The number of papers
2003 1 paper
2004 3 papers
2005 1 paper
2006 2 papers
2008 1 paper
2009 1 paper
2013 1 paper
2014 1 paper
2017 2 papers
2019 4 papers
2022 2 papers

In Table 2, we observe that the candidate published 1 paper in 2003, 3 papers in 2004, ...
and 2 in 2022. The period between the first and last publication of the key phrase “svm” is 19
years. This duration highlights the candidate's sustained commitment to the “svm” topic over
an extended period.

We have also extracted key phrases from the candidate’s overview report. Table 3 provides
the key phrases identified in the candidate’s overview report:
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Table 3. List of some Key phrases in the Scientific Overview Report

In Vietnamese

In English

Nghién ctru khoa hoc

Phan tich dit ligu mot chiéu

Phan tich dit liéu nhiéu chiéu

An toan ngudi bénh

Pai hoc Quéc gia Chonnam

Tién si va sau Tién si

Do chinh xac thiét bi do dudng
cam tay

Anh huoéng cia Hematocrit (HCT)

1. Scientific research
2.Univariate data analysis

3.Multivariate data analysis

4. Patient safety

5.Chonnam National University
6.Doctoral and post-doctoral

7. Accuracy of handheld glucose meters

Mo hinh may hoc 8.Hematocrit (HCT) influence
Xu ly anh 9.Machine learning model
Outliers 10. Image processing

Cung dong dién chuyén d6i 11. Outliers

Biosensor 12.Transduced current curve

Mang no-ron mdt 16p an (SLEN)
13. Biosensor
14.Single hidden

network (SLFN)
Based on the key phrases in Table 3, we can quickly understand the research directions of

the candidate.

layer feedforward neural

Il Extraction of Foreign Authors Collaborating with the Candidate

In evaluating profiles for academic titles, it is essential to identify foreign authors
collaborating with the candidate to assess the quality of collaboration. Several techniques are
employed to distinguish foreign author names from Vietnamese author names, including:

3.1. Machine Learning Models Based on Linguistic Features:

Feature Analysis: This involves creating features based on name length, character
frequency, word order (e.g., surname-first vs. first name-first), and distinctive characters (e.g.,
accents, circumflex, hyphens).

Classification Algorithms: Machine learning algorithms such as Random Forest, SVM, or
Logistic Regression are used to train models to classify names as either Vietnamese or foreign
based on these features.

3.2. Deep Learning Models with BiLSTM/CRF:

BiLSTM (Bidirectional Long Short-Term Memory):** A bidirectional RNN model that can
analyze character sequences from both directions, effectively recognizing names.

CRF (Conditional Random Field):** Combined with BiLSTM to recognize name sequences
in context, increasing labeling accuracy.

3.3. Transformer-Based Model (BERT):**

Pre-trained Language Models: Models such as BERT (Jacob Devlin, 2019) can be fine-
tuned to recognize named entities (NER — Named Entity Recognition). By using a labeled
dataset, BERT can be trained to differentiate Vietnamese author names from foreign ones.

Fine-tuning: Tools like Hugging Face Transformers are used to fine-tune the BERT model
on labeled data with person names marked as either Vietnamese or foreign.

In this study, we used the BERT NER model (Jacob Devlin, 2019) (Truong H. V. Phan,
2021) to identify foreign author names. This model utilizes BERT with an added Softmax layer
for classification. The training dataset includes a dictionary of common Vietnamese names.
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The program automatically identified foreign author names in a candidate’s profile, as shown
below. Table 4 displays the list of foreign authors collaborating with candidates.

Table 4. List of Foreign Authors Collaborating with the Candidate

# The foreign authors’ names
1 Heiko A. Schmidt

2 Arndt Von Haeseler

3 Andrés Varén

4 Ward C Wheeler

5 Michael Tillich

6 Katrin Schulerowitz

7 Uwe G Maier

8 Christian Schmitz Linneweber
9 Ward C. Wheeler

10 Bart Hazes

11 Tze Min Teo

12 Tomas Flouri

13 Alex

14 Ros Stamatakis

15 Hanon Mcshea

16 Joanna Masel

17 Jennifer Eleanor James

18 Robert Lanfear

Table 4 shows the list of foreign authors collaborating with candidate. We then applied
additional techniques to assess the reputation of these foreign authors.

IV Text Summarization
Text summarization (Mehdi Allahyari, 2017) (Mahak Gambhir, 2022) is a crucial
technique in natural language processing (NLP). The goal is to create a concise text that retains
the main points of the original document. There are two main approaches: extracting key
sentences from the text (extractive summarization) and generating a summary in new words
(abstractive summarization). Below are some common techniques in NLP for text
summarization:
4.1. Extractive Summarization
This approach selects the most important sentences or paragraphs from the original
document to form a summary. Common methods include:
- TF-IDF: Identifies sentences with the most important words based on their TF-IDF
scores.
-PageRank, TextRank: Appling algorithms similar to PageRank to evaluate sentence
importance based on the connections between sentences.
- LSTM-based Ranking: Using LSTM to predict and rank significant sentences.
4.2. Abstractive Summarization:
Generating a new summary with original sentences that still capture the key points from the
original text, similar to how a human would summarize. Common models include:
- Seq2Seq Models: Using an encoder-decoder model with LSTM or GRU layers to
transform the original text into a summary.
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- Transformer-based Models (BART, T5): Transformer-based models like BART
(Bidirectional and Auto-Regressive Transformers) or T5 (Text-to-Text Transfer Transformer)
are trained to produce accurate and natural summaries.

- GPT: Using versions of GPT (Generative Pre-trained Transformer) to automatically
create shorter texts that maintain semantic similarity with the original document.

4.3. Machine Learning and Deep Learning-Based Summarization: Some popular models
include:

- Supervised Machine Learning Models: Using classification models to predict which
sentences should be included in the summary, based on features such as sentence length,
position, word frequency, and more.

- Fine-tuning Pre-trained Models: Fine-tunes models like BERT and BART on labeled
data to generate customized summaries.

- LSTM or GRU Encoders: Using LSTM or GRU as an encoder to read and process the
original text, then decodes it to produce a concise summary.

We used ChatGPT 4.0 to generate a summary of one of the candidate’s papers. The prompt
to ChatGPT was: “Generate the summary of the following paper.” The result was as follows:

The paper uses General Mapping Convergence Framework,” presents an innovative
approach to Single Class Classification (SCC), which involves distinguishing one class of data
(positive) from other classes when negative data is scarce or difficult to obtain. This is common
in situations where only positive and unlabeled data are available, making traditional
classification methods ineffective due to class imbalance. The authors propose a method that
integrates Extreme Learning Machine (ELM)—a rapid learning algorithm—with a mapping
convergence algorithm inspired by Support Vector Machine (SVM) frameworks. This
combined approach seeks to enhance classification performance while maintaining efficient
learning speed and operational efficiency. The paper discusses how conventional SCC
techniques, such as probability density estimation and boundary-defining methods, face
challenges in high-dimensional data environments

We used this summary to support a quick reading of the candidate’s paper and to proceed
with further analysis.

V Clustering papers for similarity analysis

Clustering is a technique used to group documents based on the similarity of their content.
Since only the titles of the articles are available in the candidate's profile, we used the BERT
model (Omar Galal, 2022) to create feature vectors for these titles. Then, clustering models
such as k-means were used to group the feature vectors for these titles. The clustering results
for a candidate's article titles are as follows.

Table 5. clustering results for a candidate XXXX's article titles
Paper IDs of Cluster 2:
[11[61[71[8][91[10][11][12][17][19][22][26][27][29][30][31][34][37][38][39][41][42][4

A1[471[48][52][53][56][58][64]

Paper IDs of Cluster 0
[21[31[4][5][13][15][16][18][23][24][32][35][43][45][46][49][51][60][63]
Paper I1Ds of Cluster 1
[14][20][21][25][28][33][36][40][50][54][55][57][59][61][62]

Based on the results above, we identified groups of articles within a topic (cluster) for the
candidate, enabling us to examine potential duplicates and compare the content of two articles
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(Tham Vo Thi Hong, 2019). We selected the parameter k as the number of research directions
of the candidate

Similarity Comparison Based on Abstract Keyphrases

We extracted key phrases from each article's abstract, then calculated the number of
common key phrases between pairs of abstracts. If two abstracts share more than 15
keyphrases, we investigate the similarity between the two corresponding articles. Below is a
comparison result for the key phrases of articles 15 and 16 for a candidate.

Common Key phrases of the Abstracts of paper 15 and paper 16:

Common key phrases: [‘transduced current curve', ‘type electrochemical biosensors',
‘important factor’, 'oxidase reaction', 'handheld devices', 'nonlinear methods’, 'glucose
measurements’, 'hematocrit estimation’, ‘biosensors’, ‘glucose’, 'hematocrit’, ‘hct’, ‘words', 'strip’,
‘produced’, 'paper’, 'key’, ‘abstract']

Number of common key phrases: 18

With a similarity threshold of over 15 key phrases, the program indicates the similarity
between the abstract of Paper 15 and Paper 16. This is the first step of the overlap analysis in
two papers.

VI Using The Data Visualization Techniques In The Candidate's Profiles

We also used data visualization techniques to represent certain information in the
candidate’s profile visually.

Visualization of Publication Progress
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Figure 1. Publication Progress of Scientific Papers by the Candidate after Attaining
Associate Professor title

Figure 1 shows a chart with the years of publication on the x-axis and the number of papers
published each year on the y-axis. From Figure 1, we can observe the Candidate’s significant
effort in the final year (2024), with a total of 4 papers published.

Visualization of Paper Citations
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Figure 2. Chart of the Candidate’s Papers and Citation Counts
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The chart in Figure 2 displays the papers along the x-axis and the number of citations per
paper on the y-axis. Through this chart, we can quickly assess the impact of the candidate's

publications. It shows that only two of the candidate's papers have more than 70 citations.
Visualization of Authors per Paper
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Figure 3. Chart of Papers and Number of Authors
The chart in Figure 3 shows the number of papers on the x-axis and the number of authors
per paper on the y-axis. From the chart, we can observe that this candidate has four papers
authored solely by themselves, indicating a strong ability to write papers independently.

Visualization of Journals and Number of Candldates Publlshlng in Each Journal

I I "
pus 02

Figure 4. Chart of Journals and Number of Candldates Publlshmg in Each Journal
The chart in Figure 4 displays the prestigious international journals on the x-axis and the
number of Candidates who have published in each journal on the y-axis. From the chart, we
can see that the journal named IEEE Access has 15 candidates who have published articles.
This indicates that it is a popular choice among many candidates.

Chart Surveying Keyphrases and the Number of Candidates Using Keyphrases

Figure 5. Chart SurVeying Key phrases and the Number of Candidates Using Key phrases

The chart in Figure 5 shows the key phrases on the x-axis and the number of candidates
using those keyphrases in their papers on the y-axis. From the chart in Figure 5, we observe
that the keyphrase “deep learning” has been used by 15 candidates. Thus, the majority of

candidates are focusing their research on deep learning models. This is a current trend in
information technology.
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These visualization tools help evaluators quickly grasp the accomplishments of the
candidates.

V11 Conclusion and Future Directions

The candidate's profile contains a vast amount of information regarding their scientific
research outcomes. These profiles often have numerous papers that need to be read and
processed within a s short time. Reading a large volume of papers in a short time is indeed a
challenge. In this paper, we present the application of several Al-powered NLP such as
keyword extraction, extraction of foreign authors' names, content summarization, text
clustering, and visualization to assist evaluators in quickly reading and understanding the
papers and scientific reports within the candidates' profiles. We also present results based on
real profiles. We are continuing to refine and develop the software with the hope of creating a
tool that aids in reading and comprehending candidate profiles.
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NGHIEN CUU UNG DUNG Al NLP VA BIEU DIEN TRU'C QUAN PE HO TRQ XU
LY HO SO UNG VIEN

Tom tat: Hang nam cong tac xét duyét chire danh khoa hoc déu duoc té chic. Cac ng vién
déu cd hd so rat chi tiét vai nhiéu thanh tich trong nghién ctu, giang day. Viéc xir Iy khéi lwong
dd s6 hd so nay trong khoang thoi gian ngan thuc su 13 mot cong viée doi hoi thach thac vé tri
tué va thoi gian. Trong béo cao nay, ching tdi trinh bay viéc 4p dung maot sé thanh tyu cua
NLP Al dé hd trg cdng tac xét duyét hd so. Chung toi tu dong rat trich thong tin trong ban dang
Ky cta tng vién va ang dung mot sé cong cu xu ly xir Iy ngén ngit tu nhién cua Al vao cong
viéc phan tich dir liéu nhu: rat trich tir khoa thé hién chu dé nghién ctu, nhan dang tén tac gia
nudc ngoai ma &ng vién c6 cong tac, tém tit noi dung céc bai bao, gom cum bai bao theo tén
bai bao dé phat hién céc bai bao c6 noi dung trung lap.....Bén canh do, chung toi sir dung cac
cdng cu biéu dién truc quan cac két qua phan tich nhiéu hd so tmg vién dé thé hién céac két qua
cua wng vién. Ching tdi hy vong véi viéc xay dung hé thong nay c6 thé hd trg cong tac doc
hd so &g vién va giam nhe khé khin trong cong tac tham dinh ho so ng vién.

Tir khoa: ho so iing vién, Al, rat trich tir khoa, rdt trich tén tac gid nwéc ngoai, tao tom tait
van ban, gom cum bai bao so sanh ngi dung bai bao
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