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ABSTRACT

This paper presents software development for searching and
extracting temporal information from text to help users access
and understand content from electronic documents stored on
organizational computer systems and websites using the
HeidelTime tool. HeidelTime is a natural language processing
tool customized to analyze temporal elements in Vietnamese
contexts. The research methodology includes the following
key steps: Surveying systems and user needs for time-based
text search; analyzing and selecting natural language
processing techniques, where HeidelTime is applied to identify
and extract temporal information from Vietnamese text. The
research results demonstrate that the time-based search
software achieves high accuracy when deployed on the
organization's document management system. It effectively
supports time-based information retrieval and extraction,
meeting users' practical needs. This study highlights the
potential application of natural language processing
technology in  Vietnamese document management,
contributing to improved storage and search efficiency within
organizational information systems.

Keywords: Text extraction; natural language processing;
information extraction; Vietnamese text; HeidelTime.

1. Introduction

In natural language processing (NLP), identifying and
normalizing temporal expressions in text have garnered
significant attention to enhance the effectiveness of
information retrieval and management applications. One
of the advanced tools in this domain is HeidelTime,
developed by Strotgen and Gertz at Heidelberg
University [1], [2]. Heidel Time is a multilingual temporal
tagging system capable of extracting and normalizing
time expressions in text according to the TimeML
annotation format. This tool supports multiple languages,
including Vietnamese, and can be applied to various
types of documents such as news articles (NEWS),
narratives (NARRATIVE), conversational language
(COLLOQUIAL), and scientific texts (SCIENTIFIC).
Notably, in the NEWS category, Heidel Time accurately
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calculates temporal values based on the document's creation time; for instance, with a
document created on March 26, 2024, the expression “Three days later”” will be normalized
to March 29, 2024. For the NARRATIVE and COLLOQUIAL genres, temporal expressions
often take on a more generalized form due to the absence of specific time references.

In addition to HeidelTime, several other studies have developed tools for temporal
recognition and processing [4], [5], [6], [7]. For example, the Stanford Temporal Tagger
(SUTime) employs spelling rules and regular expressions to identify temporal expressions,
achieving good results in English but lacking the capability to process Vietnamese. Other
methods, such as DANTE, focus on temporal analysis based on machine learning models,
which, while providing high performance, require extensive training datasets and are
challenging to apply to low-resource languages like Vietnamese. Compared to other tools,
a notable advantage of HeidelTime is its adjustable rule system tailored to each language,
facilitating a more flexible and effective expansion of language support. However, a
disadvantage of HeidelTime is its need for accuracy in handling temporal expressions with
relative or ambiguous meanings in the NARRATIVE and COLLOQUIAL genres [8], [9],
[10], [11].

This study focuses on exploring and applying HeidelTime in the context of
Vietnamese within the NEWS genre, aiming to leverage the tool's strengths in processing
clear and specific temporal elements.

2. Theoretical foundation

2.1. Processing workflow of HeidelTime

HeidelTime is constructed using Java programming and organized into distinct and
independent packages to reflect its specific structure and processing workflow. The text
processing procedure of HeidelTime consists of four main stages [3], [5], aimed at
transforming the input documents into normalized documents with time annotations
formatted according to TimeML.

Text Segmentation
v

Rule Mapping

»
»
Normalization to
TimeML

Figure 1: Stages of document processing in HeidelTime

As illustrated in Figure 1, the HeidelTime process comprises the following steps:
a. Text segmentation

The first step in the process is the segmentation and part-of-speech tagging of the
text, which is particularly important for Vietnamese. In this step, the JVNTextPro tool
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processes sentences and words, breaking them into grammatical units such as nouns, verbs,
and adjectives. Due to the complexity of the language structure, JVNTextPro does not
merely segment based on delimiters such as whitespace and punctuation; it also recognizes
and assigns grammatical tags to the corresponding parts of speech. This crucial
preprocessing stage in HeidelTime's analysis pipeline enables the system to understand
and identify the grammatical structure of the text effectively.

b. Rule mapping

Following segmentation and part-of-speech tagging, Heidel Time maps the data to a
resource of rules developed explicitly for Viethamese. This rule set contains patterns, word
values, and time recognition rules, supporting HeidelTime in determining and inferring the
temporal values of related words. The resource is manually constructed to enhance accuracy
in analyzing time-related elements characteristic of the Vietnamese language.

c. Time tagging
HeidelTime proceeds to tag temporal expressions in the text based on the mapping
to the Vietnamese rule set. These tags not only contain the temporal values of the words

but also identify their types and data formats. This stage is fundamental for normalizing
time annotations in the output document.

d. Normalization to TimeML

Finally, HeidelTime normalizes the document into TimeML format, an annotation
standard for temporal expressions. All words containing temporal elements are enclosed
within <TIMEX3> tags, with attributes specifying their temporal values. An example from
Figure 2 demonstrates how temporal expressions in the input text are formatted into
TimeML, facilitating consistent and standardized storage and retrieval of time-related
information.

2.2. Related theoretical background

This study is built upon the theoretical foundations of temporal annotation methods
and natural language processing (NLP), mainly focusing on temporal tagging tools such
as TimeML and the rules for normalizing time expressions in text. TimeML is an
internationally recognized annotation standard for NLP, providing a unified structure for
representing temporal elements within textual data. The JVNTextPro tool, designed for
Vietnamese, has also been developed based on NLP principles, offering capabilities for
analysis and part-of-speech tagging, which ensures effective processing of linguistically
complex languages like Vietnamese.

Research on temporal recognition, such as SUTime and DANTE, has demonstrated
the significance of rule-based and training data-based annotation methods. Compared to
machine learning approaches that require extensive datasets, HeidelTime's rule-based
method boasts advantages in flexibility and scalability for low-resource languages. These
theories and tools serve as foundational elements for developing the HeidelTime
application in the Vietnamese context [6], [8], contributing to refining and enhancing the
accuracy of time information management and retrieval systems.
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2.3. Development of rule resources for the Vietnamese language

HeidelTime operates based on rules and laws tailored to each supported language.
This system enables HeidelTime to analyze and process text, producing output in the
TimeML format. This study examines the rule system specific to the Vietnamese language.
Within the HeidelTime software package, the “resources” directory contains language rule
files, including Vietnamese ones (Figure 2).

» B, Referenced Libraries

» B JRE System Library [Ja:

4 [P resources 75 }
(= auto-vietnamese | = 76 4 [ vietnamese

» (= english 77 / + (= normalization
» (= englishcoll » [ repattern

y = ishsci »
(= englishsci = rules

SR~

4 [~ vietnamese
» (= normalization
> [ repattemn

B Lo Ra b

» [ rules

Fo oo oo oo oo o0 co -

T

» Bl Maven Dependencies

Figure 2: Directory tree structure of HeidelTime

In this study, we focus on the “Vietnamese” directory, which is similar to the
language directories of HeidelTime, consisting of three subdirectories with specific

functions as follows (Figure 3):

repattern — o
normalization
Jf author: TV Canh // authar: TV Canh
// email: canhtvfuni-hd.de /f email: canhtwiiuni-hd.de
/f date:  2012-86-26 /) date:  2812-86-26
// This file contains regular expression "giéng","01"
in words "t el
{/ FORMAT: one line is one disjunction o T
1eng hai”,"82
5_‘: "ba", 03"
rq.' "ru",'ﬂd"
r:l “nam”,"@5"
- g “
nam "ba
sdu "t
bay “ch
tdm “mudrl”, 10"
chin “medd mett, " 11"
a 7
il Két qua “muebd hat","12"
muEi mdt 1 Thém
mudl hai "Bdo cdo","04"
I thém “chap”,"12"
Bdo cdo "Chgp”,"12"
[Ce]hap “ed mat","12"
[Celi mat "0 mat”, 12"

Figure 3: Details of the three subdirectories of HeidelTime

* Repattern: This directory contains commonly used time-related terms and
allows access to all the rules in the “Rules” directory. These terms are organized in files
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for easy use as a name catalogue rather than having to be fully listed. For example, the
months from “thang 1” (January) to “thang 12” (December) are grouped into a single list
file within this directory.

» Normalization: This directory contains the normalization values for the terms in
the “Repattern” directory, which are compatible with the ISO standard time format. This
normalization helps ensure consistency in the time information extracted from the text.

* Rules: This directory includes identifying, extracting, and normalizing
expressions containing time elements in Vietnamese text.

To better understand the structure and functioning of these directories, we will
examine each file in detail, such as the “reMonthinWord.txt” file located in the
“Repattern” directory.

File reMonthInWord.txt in the repattern directory (Figure 4)

J/ author: TV Canh

// email: canhtv@uni-hd.de

/{ date: 2012-86-26

// This file contains regular expression patterns for expressing months
in words

// FORMAT: one line is one disjunction of the pattern
giéng

mdt

hai

ba

tu

nam

sau

bay

tam

chin

mudi

mudi mot

mudi hai

17 thém
Bdo cdo

[Cc]hap

[Cc]a mat

Figure 4: Details of the reMonthInWord.txt file
File normMonthInWord.txt in the normalization directory (Figure 5)

J 7 author:
FF email:
J/ date:

TV Canh

canhtv@uni-hd.de
2912-85-26

“gigng","@1"
“mot”, a1
“hai®, "@2"
“har, 93"
et At
“nAm

e Eut
by,
e Am
“chin™,"@39"

“muEit, "10"

“mudi mot™, 11"

“mudi hai™,"i1z2"

/r thém
"Bdo cdo™, 04"

“chap™, “12"

“Chap™., "12"

“co matT,m12”

“Ch matTr,"1i2”

Nowow e
@
~

Figure 5: Details of the normMonthInWord.txt file
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As we can see, the words found in the repattern file are also present in the
normalization file, along with their corresponding values. Please note the writing style of
[Cclhap and [Ccl]u mat (Figure 6).

Repattern- redMonthInWord Normalization- normMhIonthInWord
"gigng" "01"
gigéng "mgt","01"
mot "hai","02"
hai "ba"."03"
ba ", 04"
oy
"Bao cao”,"04"
Bio cao "chap","12"
[Celhap "Chap"”,"12"
[Celumat "l mat”. 12"
"Chamatr". "12"

Figure 6: Adding new words to both sides
of the repattern and normalization directories

As observed, the construction of the files containing the words we wish to define
is simple; it is essential to ensure that additions are made to both the repattern and
normalization directories. In the example shown in Figure 6, five new words have been
added: “Béo cao, Chap, chap, Cu mdt, cu mat”. This means that for the text containing the
word “Thang Bao céo,” HeidelTime will capture it, and the value assigned will be 04.
Similarly, with “thang chap, thang cu mqt .

But why could we capture it without even touching the rules directory? We added
or modified entries in an existing file called MonthInWord (both in the repattern and
normalization directories), where all the words in this file are defined by a typical formula
within a single file in the rule’s directory.

- Let us look at a definition formula for the MonthInWord file in the rules directory
and analyze it to understand it better (Figure 7).

RULENAME="vn_date r7h_lrec-BCADhint",
EXTRACTION="(thang|Thang) %reMonthInWord",
NORM_ VALUE="%normMonthInWord(group(2))"

Figure 7: Example definition formula for the MonthInWord file

In the formula above, there are three main components:

+ RULENAME: The name of the rule.

+ EXTRACTION: HeidelTime will mark the words for temporal tagging when
reading the text. These words come from the terms in the repattern directory, specifically
from the reMonthIinWord file. The components within EXTRACTION will be marked in
order as groups 1, 2, etc. In this example:

- (thdng|Thang) - is group (1).

- %reMonthInWord - is group (2).
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+ NORM_VALUE: Extracts the value of the marked words from the
normalization directory, which in this case corresponds to the normMonthinWord file.

With the example in Figure 7, HeidelTime will capture all words such as:

“Thang giéng, thang giéng, Thang Bdo cdo, thang Bao cao...”

Thus, we have understood the structure and the ability to add or modify the rule
resources for the Vietnamese language, which is similarly applicable to all other languages.

3. Development and evaluation of the experimental program

After understanding the nature of HeidelTime and the rule resources for the
Vietnamese language, we will build a software application that utilizes HeidelTime to
summarize text [10], [11], [12]. Specifically, the application will read and process articles
from a MySQL database (with articles sourced from the website “https://vnexpress.net”)
and summarize all of those articles. It will then extract all sentences containing time-related
terms while ignoring others. The process is outlined as follows: Retrieving Articles from
“https://vnexpress.net”): The “https://vnexpress.net”) website provides an RSS file, which
is written in XML format. This file contains <item> tags, each of which holds the
following sub-tags: <title>, <des>, <pubDate>, and <link> to the detailed article. An
RSS file typically contains an average of 25 <item> tags, corresponding to 25 articles
published by vnexpress.net. We will use the JDOM library to facilitate the retrieval of
content from the tags (or nodes) of the XML document. The required action is to connect
to the Internet using the java.net package provided by Java and load all desired RSS files
(specifically, we will load data from 2020 to the present). For each RSS, we will use JDOM
to extract and store the necessary information in the database. To optimize database storage
and simplify data retrieval, we will only load the RSS file and save four fields: <title>,
<des>, <pubDate>, and <link> into the database. Subsequently, we will search the
database based on the <title> and <des> fields. Using the <link> field, we will connect
to the Internet again and load the entire “.html” page containing the detailed content of the
article. Through the Jsoup library, we will filter the necessary content. Thus, we will obtain
the article that needs to be analyzed using HeidelTime. An example of the RSS file and
the tags containing the necessary content for the database is shown in Figure 8.

Components of the application:

» Database: A database to store the link, title, description, and publication date of
articles from the vnexpress.net website. The database used here is MySQL. The articles
from vnexpress.net include only those from news, education, and law (from 2020 to the
present) sourced from the provided RSS file.

» Lucene search engine: Lucene is a lightweight yet powerful full-text search
engine that enables rapid searching of relevant articles in the database. It collects data on
each record, analyzes it, and indexes it, thus providing robust retrieval capabilities. While
MySQL also offers querying capabilities, we choose to use Lucene due to the large volume
of data and the need for fast search retrieval.

» HeidelTime: HeidelTime will process the documents, tag the time-related terms,
and normalize them according to the TimeML standard. Since HeidelTime returns results
in TimeML format, additional processing is required to make the results more
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understandable, specifically ensuring that the output consists solely of sentences
containing time elements and their corresponding time values.

* JVNTextPro: This is a preprocessing tool for the Vietnamese language and
serves as the initial step of HeidelTime.

* Rule resources for Vietnamese: This component is packaged within Heidel Time.

* JDOM: This library is used to parse and extract content from XML-formatted
documents' tags (or nodes), specifically the RSS files.

* Jsoup: Since the detailed article content is in .html format and does not conform
to well-formed standards, extracting content by removing all tags using String methods or
regular expressions can be pretty complex. Instead, we utilize Jsoup to facilitate the parsing
of tags in the .html file and achieve the desired results.

* MySQL Connector: This component is used to connect to the MySQL database.

ﬂ:an;te>uedJ 29 Mar 2017 15:04:22 +6700</pubDate>
<generatorVnExpress</generator?

¢link>http://vnexpress.net/rss/thoi-su. ras¢/links

C1LEN?

K= dia tang gdy tal nan lién hodn khidn mbt naudi tlr vong

<descriptiony

< [COATA[
< firef="http:/ vnexpress.net/tin-tuc/thoi-su/giac-thong/xe-dua-tang-gay-tai-nan-1ien-hoan-khien-met-
sre="http://ing. F30. vnecdn.net/2017/03/29/ sd-4815-1490768745_18ex108.jpg" »¢/ax¢/brychifc xe dua tang
xe may khac, khin mt ngui dan dng tl vong.

7

(ldeseriptions
{pubDate>led
<links
http://vnexpress.net/tin-tuc/thoi-su/giao-thong/xe-dua-tang-gay-tai-nan-lien-hoan-khien-mot-nguoi-tudv
£/Link>
<guid>
http://unexpress.net/tin-tuc/thol-su/glao-thong/xe-dua-tang-gay-tal-nan-1ien-hoan-khien-mot-nguoi-tuqv
{/guidy
¢<slash:comments>@¢/slash: commentsy
¢/item>
¢Item>. . </Ttem>
¢dtemy. .. ¢/items

29 Mar 2017 14:15:38 +0708¢/pubDate>

=1

=]

Figure 8: RSS file with the necessary tags for the database

Application functions:

* Load data from vnexpress.net into the database: Retrieve articles from the
vnexpress.net RSS feed and store them in the database.

* Search for text articles in the database: Use the Lucene search engine to find
articles that address the specific issues of interest.

* Process text and documents: Extract time-related terms and their corresponding
values from user-input documents or those retrieved from the database. The resulting text
can be formatted according to the TimeML standard or summarized to include only the
sentences containing time-related terms.

* Save/Export results: Store or export the processed results to a file.

The structure of required classes is represented in Figure 9.
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Figure 9: Structure of the classes in the database

Ilustrative images (Figures 10, 11, 12, 13, 14, 15 and 16) showcasing the

functionalities implemented in the software are as follows:

ngdy 29 thing 3 ndm 017

N/

noi nhip thi gian
ki tao tii ligu

mé co s di liéu

x0a toan b vin
ban trong textArea dem s0 tir nhip véo
ndy

\:

e

Iya chon dinh dgng Xuit file két qua

vin ban két qui

bit diuxi Iy

Figure 10:

Main interface

—_— -
| £ VNExpress
86 — Lucene I [al
VNExpress thoisu-phapluat-giaoduc 2014-2017 e O
STT | Link Title Des ™ Cubdate
18196 |hittp:/iv... |Yéu cau Trung Qudc khéng tai xdm pham vang bi...[Nawéi phat ngdn B Naoai giao hdm UTr.. Wed, 16 Jul 2. |«
18197 |hitp:iv.. [Yéu cau Trung Quoc 1am 16 toa dd noi bat 6 r - — Om nay gap dai..|Sun, 06 Jul 20| |
18198 |httpiiv. L& VEn Luyén ndi I xin 10i 1nai | xin 10i va hika|Sat, 01 Mar 20
18199 |http:fiv... (Trdm bé khda xe SH gilka ban ngay Chite ning load di sau gan 4 phit tént.. [Wed, 22 Jan 2..
18200 |http:iiv.. ng én-trén tau cla céph s?t mé‘n Viét N§m ligu trong CSDL I v_? l}l téq Truljg Qu...|Mon, 26 May 2...
18201 |nttpofiv... |HOI Luat gia TP HCM t0 chikc mittinh phan d - 1 da to chire mittinh ... |Sat, 10 May 2...
18202 |http:fiv... [1.000 hoa @ang cau nguyén cho sitlr HCM ddng nghit sit... |Thu, 03 Jul 20...
18203 |hitp:iv.. [10 ngu dén thodt chet tré ve tir Hoang Sa tan céng téng chim, . |Fri, 30 May 20
18204 |http:iiv... [Dau bep trén tau kiem ngu - nghe 1am céng phu  [DEé chudn bi blra &n @0 chét, ding gid cho thuyen vié... | Tue, 24 Jun 2.
hién 3 load 18205 |nttp:iiv... [Bwéng phd DA Nang ngdp sau sau con mua Mura I&n kéo dai khodng 45 pmjt_véo chigu t0i 29/6 k... |Sun, 28 Jun 2...
: P 18206 |http:div... |Gia dinh, dong ddi tien dua 18 chien s Sang 11/7, nhifng guong mattré the' hon nhién am ... |Fri, 11 Jul 201...
18218 bai 18207 |http:fv... |Hai thang Trung Quoc dat gian khoan trai phép ta...[Mhing hanh ddnag phi phap cla Trung Qudc dang cd... Maon, 07 Jul 2...
18208 |hitp:iv.. Ngudi linh du hy sinh trén may bay roi Nhitng thwéc phim dugc truyen hinh Quoc phong gh... | Tue, 08 Jul 20
18209 |hitp:iv.. |NhiFng loai thu quan siwr cha Trung Quoctrén Bié .. [TAu hé vé tén Ik, tau tuan tieu san ngam Iép Hai Th..|Sun, 08 Jun 2
18210 |http:iv... [Tau Trung Qudc dam huw hang tau kiem ngu Viét .. [15h34 chigu 18/6, tau dich vu dau khi Trung Quoc s6... \Wed, 18 Jun 2...
18211 |http:iv... | Thigu t3 Dang Thanh Chung va nhitng ngudi linh...|[Thuéc phim tw liéu vé Thidu td Dang Thanh Chung, ... [Thu, 10 Jul 20...
18212 |http:fiv... |Tinh nang co dong cha may bay quan s Mi 171 [Mi 171 mang s0 hiéu 01 vira gap nan & Thach That, ... |Tue, 08 Jul 20...
18213 |http:iv... [Twéng Vinh: ‘Ching ta d0 kha nang dap tra' "Chung ta d0 kha nang dap tra, nhung chung ta khén...[Sat, 07 Jun 20..
18214 |hitp:iv.. |Nganh y té dong hanh cing ngw dan bam bign H.. |Cung véi vigc trang bi td thudc y té trén cac thu ca, B, [Mon, 02 Jun 2
18215 |httpiiiv_ [N tur kj mé Festival & Ha Noi V& chil da "Chung t6i cd thé Iam dwoe”, Festival Ng... [Mon, 31 Mar 2
18216 |http:iv... |Quén §di thu don hién tring may bay roi 12h trira 7/7, cac manh vi may bay Mi171 roi sang c.. [Mon, 07 Jul 2...
18217 |httpofiv... [Stkc manh hda Iuc cla tau tén I0a Viét Mam Hai tau phao tén Iira dau tién cla Viét Nam duoctra... (Thu, 17 Jul 20, [=]
18218 |http:fiv... (Truc vt tau ca bi tau Trung Quoc dam chim 15h chieu 2/6, 13u ¢ DNa 90152 bi tau Trung Quoc ... [Mon, 02 Jun 2... [+
. |

Figure 11: When opening the database
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chung cudc. 3 sinhvién Bai hoc Thai Nguyén nhan phan thudng 50
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Cao dAng Kj thudt - kinh 1€ Cén Tho va “tungtung.vn” ciia sinh vién
% 740

-
Téi 181302 -18TEV"), 3 sinh vién Bai hoc Cdng nghé thng
tin va Truyén thing' oc Thai Nguyén) 3 gianh gidi nhat cudc
r
= ' LHCC‘HC \3 nhdm sinh vién thdi nguyén |Q|
q- VNExpress thoisu-phapluat-giaoduc 2014-2017
§TT | Link Title Des
1 hitp:/fv... [3 nhém sinh vién tranh giai cudc thi § tréng sang._ |Purec danh gid dy antiém nang, da fim duoc doi 1A
[ 2 hitp:/fv... [Sinhvién BH Thai Nguyén chien thang cudc thi v .| Tdi 18/3, 3 sinh vién Bai hoc Cdng nghé thang tin va
3 http:/iv... [NGF sinh bi chan dwéng danh hai dong Cong an huyén Thai Thuy (Thai Binh) dang lam rd vi
4 hitp:/fv... [Knhan hiém mau nhom Ava O 1&n dinh diém Khang chi Ha Nai, finh rang khan hiém mau nhom
5 hitp:i#v... [Céng an xac minh nghi van 6td bi ban trén cao td... [Trrdc thang tin tai cao tac HA NGi - Thai Nguyén cd |
[ hitp:/iv... [BE trai so sinh bi bd rei trong bui tre Nghe tiéng khéc tir buitre, mét ngudi dan xa Tan Lo
7 hitp:/iv... [Théng xe tuyén Thai Nguyén - Bac Kan ngdy gidp... Tuyén Thai Nguyén - Bic Kan dai 40km gidp thivi gic
] hitp:/iv... [Théng xe toan tuyén cao i Ha N&i - Thai Nguyén |Sdng nay, Bé Giao théng Van tai 34 thdng xe kj thud
9 hitp:/iv... [Thi twéng yéu cau 1am rd tin $& Nang nghiép Th...| 1043, Thi twéng Nguy&n Xudn Phiic yéu ciu Ba NGi
10 http:/iv... |[D&n phrgt mé man hé sinh thai hang Sen Dodng |Cho rang gid tr that s clia Sen Bodng khong phail
11 http:iiv... [Vién chikc sinh con thir 3 of can bi phat? T6i nghe ndi phap ludt cd quy dinh m&i khdng = ph
12 http:/iv... |Cteu didu tra vién bitam giam van chi dao thii tié... [Trong théi gian bi batvi chiém doat 2 4 dng cla ké
13 http:/iv... [NhGm nfF sinh 16p 10 danh nhau trénviing bn AU thudn sau cudc néi chuyén trén mang, tan tredt
| 14 http:iiv... [Nam sinh vién doat mang ban tai ky tlic xd Tir cAu goi cla niF sinh vién ciing trudng, Lam to tié)
hd 15 http:iiv... [3 niknhan vién massage & S3i Gon bi khdch ché... Trong Idc chon nhan vién massage, nhdm Vinh xay |

I .. .
88 ® Normal ) TimeML L
&ng khii ] T6i 18/3°2017-03-18TEV"), 3 sinh vién Dai hogona nghé théng | |
ing tin v Truyén tin va Truyén théna (Bai hoc Théi Nguyén) 33 glann gidi nhat cudc
icthi Start-up thi Start-up Student Ideas 13n thir nhat véi dyfEn Smart Water

fideo phin trinh
1 nuéc hién ton
u thu nwére, thu
x0ng nghé thing
nhiing viéc dd

1 1én mdt

&t duoc chat

14 gia dinh..
attidu chudn thé
1h todn onling.
16 tiéu ding

im sinh vién Bai
Sia Chinh. Bugc
‘na tweng lai tat
qua 14 du an

Nha vé dich sé duwoc trai nghiém va hocglp 7 ngay(P70") fai San
Francisco 2] Save 2

i nhm
vatrai nghi

nghiép chd Location

ket qua

Cudcthiy
Ideas” I3n
vin VigtN

File Name

Sau 5 tha
Ban tb chj

Figure 13: Executing the function to export the result file

A Xin hay nhap ngay-thang-nam cho dung.

ngdy 18 thang 3 nam - 201ads aa ® Normal
——
him nay arror \ |_|

Figure 14: Example of incorrect date entry (day-month-year)
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ngdy 26 | thing 3 ném 2017 i ® Normal O TimeML t

Hm nay trdi nang dep! Ham nay('2017-03-26") rdi nang dep.
Nhung du bo thov tiét ndi ngay mai trdi s& mua.

Nhung du bao thi tiét ndi ngay mai('2017-03-27") trdi & mura.

b

Figure 15: Selecting the output format as Normal

nby 26 | ting 3| ndm Doty m () Normal  TimeML

Ham nay tréi néng dep! <Tyml version="1.0"7=
Nhwng dy bao thdi it ndi ngy mai i 58 mua <IDOCTYPE TimeML SYSTEW TimeMLdid™
<TimehiL=

<TIMEN tid="1"type="DATE" value="2017-03-26"-Him
nayMIHEX3= réi ning dep!

Nhing dir bao thoi fitndi <TINEX fid=12" type="DATE" valug="2017-
03-27"ngay mai=TIMEX3= triri sé mura.

° <[TimeML=

Figure 16: Selecting the output format as TimeML
(the standard format returned by HeidelTime)

4. Conclusion

This study has developed a software application using the HeidelTime tool to
search for and extract time-related information from articles on the vnexpress.net website,
with data collected from 2020 to the present. The results indicate that the software can
effectively process Vietnamese documents, accurately identifying and normalizing time-
related expressions according to the TimeML format. The software facilitates quick access
to important information for users and enhances document management efficiency within
organizations. The application of the Lucene search engine significantly improves data
retrieval capabilities, while the use of JVNTextPro ensures that the natural language
processing aligns with the Vietnamese context. Future research directions will focus on
improving text summarization capabilities and applying machine learning methods to
develop models automatically and accurately extracting information. Additionally,
expanding the application to other text types, such as scientific texts or financial reports,
will be an important step toward enhancing the value of natural language processing
technology across various fields.
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TOM TAT

NGHIEN CU'U VE HEIDELTIME VOI
NGUON NGON NGU XU LY TIENG VIET
VA XAY DUNG UNG DUNG THU'C NGHIEM, PANH GIA

Pién Thi Hong Ha
Truong Pai hoc Kinh té - Ky thudt cdng nghiép, Ha Ngi, Viét Nam
Ngay nhén bai 01/10/2024, ngay nhan diang 22/11/2024

Bai bao nay trinh bay viéc phat trién phan mém tim kiém va trich xudt van ban
chira yéu t6 thoi gian, nhdm hd tro ngudi dung truy cap va hiéu ndi dung tir cac tai liéu
dién tir luu trit trén hé thong may tinh va website ctia to chire, sir dung cong cu Heidel Time.
HeidelTime 1a mot cong cu xur ly ngon ngir tur nhién dugce tuy chinh dé phan tich yéu t6
thoi gian trong ngit canh tleng Viét. Phuong phéap nghlen ctru bao gom cac budc chinh:
Khao sat hé thong va nhu cau nguoi diung vé tim kiém vin ban theo yéu to thoi gian; Phan
tich va lya chon cac k¥ thuat xtr Iy ngdn ngit tu nhién, trong d6 Heidel Time dugc timg dung
vao viéc nhan dién va trich xuat thong tin thoi gian tir vin ban tiéng Viét. Két qua nghién
ctru cho thdy phan mém tim kiém theo thoi gian dat d6 chinh xac cao khi trién khai trén hé
thdng quan 1y tai lidu cua to chirc. Phan mém hd tro tim kiém va trich xuét thong tin dwa
trén yéu t6 thoi gian mot cach hiéu qua, dap tmg tot nhu cau thyc té ctia nguoi ding. Nghién
ctru khang dinh tiém ning ung dung cua cong nghé xir Iy ngdn ngir ty nhién trong quén 1y
tai lidu tiéng Viét, gop phan nang cao hidu qua luu trit va tim kiém trong cac hé thong quan
Iy thong tin cta céc to chirc.

Tir khéa: Trich xuat vin ban; xir Iy ngon ngit ty nhién; trich xuat thong tin; van
ban tiéng Viét; Heidel Time.
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