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Customised VilniusTech PICASP Smart Systems

Arturas Kaklauskas, Natalija Lepkova

1. Customised PICASP Smart Systems developed at VilniusTech

VilniusTech developed and used (1) Customized Google Tourism Text Analytics, (2) Tourism
Computer Learning Systems, (3) PICASP Intelligent Tutoring System, and (4) access to open e-
sources (games, digital twins, blockchain, Al, 10T, augmented, virtual and immersive realities,
etc.) during the PICASP project. VilniusTech used these resources in VilniusTech 2 modules
(Smart City and Analytics, Web and Biometric Support for Business Management) of our 2 MSc
programs.

The project contributed to the development of the HE sector within society at large (Priority D)
through the modernisation of higher education with student-centred approaches, the promotion of
lifelong learning, and collaboration with labour market representatives to develop new innovative
competences. A crucial step was to introduce online MOOC modules and the above four
Customised VilniusTech PICASP Smart Systems in Kazakhstan’s and Azerbaijan’s education
areas, as such modules and tools had not been trendy before that. The conversion of this learning
aspect was even more beneficial during the COVID-19 pandemic as the universities eventually
had to switch to online teaching systems.

The above four Customised VilniusTech PICASP Smart Systems were developed based on the
common capacity-building framework and Bologna principles. Awareness about smart tourism,
which fosters changes in consumer behaviour across countries of different regions, was thus
enhanced. In addition, institutions in partner countries had an opportunity to learn from European
good practices and enhance their capacities in curriculum development.

The Tourism Computer Learning Systems’ ability to simulate various tourism and related
alternatives make them a potentially useful tool in lifelong learning. The Customized Google
Tourism Text Analytics and the PICASP Intelligent Tutoring System allow course tailoring to
match the needs of a specific labour market. The open Customized Google Tourism Text Analytics
and the PICASP Intelligent Tutoring System can help learners find a practical solution by
searching through different textbooks, papers and other knowledge sources, which include all
available courses and topics concerning tourism and related subjects. These technological
innovations are tied to raising the overall effectiveness of the knowledge triangle in PCs.
ChatGPT, text classification, ontology building, automatic language processing, text clustering,
concept/entity extraction, finding patterns in the structured data, information mining, relationship
extraction, systematic content analysis, language engineering, language technology, emotion and
sentiment analytics, granular taxonomies, text summarization, computational linguistics, output
interpretation and entity relation modelling comprise the majority of innovative text mining and
analytics functions. The current state of ChatGPT, text mining and analytics is unable to create
document variants by developing various options, conducting multi-criteria examinations, and
routinely identifying the most rational options based on multiple factors (journals IF, supporting
expressions, paper title, density of keywords, manuscripts and authors citation index, etc.),
compute usefulness grade and market value. We know the PICASP Intelligent Tutoring System
can carry out the abovementioned tasks. To the best of the information provided, these tasks have
never been used before (Figure 1).
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Figure 1. PICASP Intelligent Tutoring System

Customized Google Tourism Text Analytics was used to perform various Google text analytics.
For example, Figure 2 shows a Google search for information about (a) the Mausoleum of Khoja
Ahmed Yasawi, (b) Petroglyphs within the Archaeological Landscape of Tamgaly and (c) Silk
Roads: the Routes Network of Chang'an-Tianshan Corridor.
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Mausoleum of Khoja Ahmed Yasawi | World Heritage Journeys of ... 1500 (4&.7K, text/html)

450 Born in 1103, Ahmad Yasawi was poet and spiritual leader who had large influence on the development of Sufism, mystical expression of the Islamic faith. With his poetry
and teachings, Yasawi highlighted the important role nomadic Turks played in the spread of Islam. Ahmad Yasawi would become the head of the Turkic branch of Sufism as it
developed into several regional schools during the 12th century.

Mausoleum of Khoja Ahmed Yasawi - Wikipedia 2100 (184.¢6

300 The Mausoleum of Khawaja Ahmed Yasawi (Kazakh: Qoja Ahmet assaui kesenes Russian: Mavzoley khodzhi Akhmeda Yasavi) is mausoleum in the city of Turkestan, in
southern Kazakhstan. The structure was commissioned in 1389 by Timur, who ruled the area as part of the expansive Timurid Empire,[ ] to replace smaller 12th century
mauscleumn of the famous Turkic poet and Sufi mystic,[ ] Khoja Ahmed Yasawi (1093- 1166). However, construction was halted with the death of Timur in 1405.[ |

Mausoleum of Khoja Ahmed Yasawi - Wikipedia 2100 (184.6K, text/html)

Khoja Ahmed Yasawi (Khawaja or Khwaja (Persian: pronocunced kh je) coerresponds to "master”, whence Arabic: khaw jah), also spelled as Khawajah Akhmet Yassawi, was
the 12th century head of regional school of Sufism, mystic movement in Islam which began in the 9th century.[ | He was born in Ispidjab (modern Sayram) in 1093, and
300 spent most of his life in Yasi, dying there in 1166.[ ] He is widely revered in Central Asia and the Turkic speaking world for popularizing Sufism,[ 10] which sustained the
diffusion of Islam in the area despite the contemporary onslaught of the Mongol invasion.[ ] The theological school he created turned Yasi into the most important centre of
learning in the region. [ 11] He was also an outstanding poet, philosopher and statesman.[ 11] Yasawi was interred in small mausoleum, which became pilgrimage site for
Muslims.[ ][ 11]

Mausoleum of Khoja Ahmed Yasawi - Wikipedia 2100 (1

Despite the public closure of the monument during the Soviet era, the mausecleum has continued to draw pilgrims once the order was lifted. Up to contemperary times, the
300 Mausoleum of Khoja Ahmed Yasawi has remained an object of pilgrimage for Kazakh Muslims.[ ][ 23] Hence, the town of Turkestan became the second Mecca for the Muslims
of Central Asia.[ ][ ] Indeed, the mausoleum importance to the town is attested by Turkestan former name, Hazrat Turkestan, which literally means "Saint of Turkestan,"
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Tanbaly.

pedia 1350 (24.2K, text

450 Tamgaly (Kazakh: romanized: Ta bal is petroglyph site in the Zhetysu of Kazakhstan. Tamgaly became UNESCO World Heritage Site in 2004. Tamgaly is located 170 km (by
road) northwest of Almaty.

Tanbaly - Wiki

300 There are approximately 000 petroglyphs at Tamgaly distributed among 48 sites. Five of the most important sites, designated II, III, 1V, and contain approximately 000 of the
glyphs. These five sites are concentrated in the small Tamgaly canyon. Another 22 sites of secondary importance contain from 50 to 100 representations each. The remaining
sites contain from to 50 figures each and are widely distributed in area.

Petroglyphs within the Archaeological Landscape of Sauyskandyk 450

On the national level Sauyskandyk is going to be compared with three other rock carving properties simultaneously proposed for the inclusion and remaining in the Tentative
300 World Heritage List of the Republic of Kazakhstan (petroglyphs within the archaeological landscapes of Arpauzen, Eshkiolmes and Kulzhabasy), as well as with one national
rock carving property already inscribed in the World Heritage List in 2004 (Petroglyphs within the Archaeological Land: of T ly). All of them are located on the
territory of two geographic areas: Zhetysu (Eshkiolmes, Kulzhabasy and Tamgaly) and southern Kazakhstan (Arpauzen and Sauyskandyk).

Tanbaly - Wikipedia 1350 4.2K, text/html)

150 The earliest of the petroglyphs of Tamgaly date from the Bronze Age (about 000 years ago), when the area was populated by the precursors to the Saka Scythian people, and
the most recent from the 18th or 19th century.[ ]

Tanbaly - Wikipedia 1350 4.2K, text/html)
150

The Tamgaly petroglyphs represent work of four different epochs.
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Kyrgyzstan Settl nts - Silk Roads: The Routes Network of Chang_... 1200 (48.3K, text/html)
Imagine you are walking down path, and everyone around you has something new and exciting to offer, all coming from distant lands with different clothes and different
600 languages. This is the equivalent of what the Silk Road was back between the 2nd century BC and 1st century AD. The Chang an Tianshan Corridor is an excellent example of
physical space that has morphed into cultural icon. There are 33 recognized sites in the corridor: 22 in China, in Kazakhstan, and in Kyrgyzstan. Through changing
landscapes, religious buildings, and remnants of cities once at the center of the world, this corridor preserves the legacy of the ancient Silk Road. Moving along this corridor
allows visitors the opportunity to walk through the most transformative crossroads in history. Pavel Svoboda Photography Shutterstock
Silk Roads: the Routes Network of Chang'an-Tianshan Corridor ... 11350 (100.2K, text/html)
At the end of 2011, UNESCO proposed that due to the vast scale of the Silk Road project that the application be divided inte corridors.[ ] In December 2011, China,
Kazakhstan and Kyrgyzstan agreed to jointly pursue application for one corridor from Central China across the Tianshan Range, and each country nominated one government
450 official, one archaeologist and national application committee, Tajikistan, Uzbekistan and Turkmenistan prepared to apply for another corridor.[ ] In 2013, the application for
the Chang an Tianshan Corridor was finalized and officially submitted by Kyrgyzstan.[ ] It contained 22 sites in China, sites in Kazakhstan and sites in Kyrgyzstan. Each
UNESCO member country may submit one application per year, and China had submitted an application for the Grand Canal.[ ] The original sites proposed by China was
substantially revised for this application.[ ] Sites in the Ningxia Hui Autonomous Region and relating to the Maritime Silk Road were removed.[ | Chinese organizers have said
that several of the sites left out of the application may be submitted in the future.[ ]
Silk Roads: the Routes Network of Chang'an-Tianshan Corridor .., 11350 (100.2K, text/html)
300 Silk Roads: The Routes Network of Chang an Tian Shan Corridor is UNESCO World Heritage Site which covers the Chang an Tianshan portion of the ancient Silk Road and
historical sites along the route. On June 22, 2014, UNESCO designated 000 km stretch of the Silk Road network from Central China to the Zhetysu region of Central Asia as
World Heritage site. The corridor spans China, Kazakhstan and Kyrgyzstan and includes 33 new sites and several previously designated heritage sites.[ ]
Kyrgyzstan Settlements - Silk Roads: The Routes Network of Chang... 1200 (45.3K, text/html)
The views vary from breathtaking green landscapes, to desert oases. Expect to pass many beautiful villages and old religious sites along the way, with each cne just as
300 fascinating as the last. Massive sculptures can also be seen along the way, particularly relating to Buddhism. Religion is key when exploring the Silk Road, as it has led heavily
to the influences we see today in Asia. The corridor shows the transition of Buddhism in the east and the Chinese imperial government as well. Now, the Chang an Tianshan
Corridor is accredited with being one of the largest spreaders of culture, economics, and philosophy in the Asia region at that time.

Figure 2. Customized Google Tourism Text Analytics with particular emphasis on Kazakhstan’s
cultural heritage.

We also applied Customized Google Tourism Text Analytics to perform numerous Azerbaijan
intangible cultural heritage elements in Google text analytics. For example, Figure 3 shows a
Google search for information about: (a) Azerbaijani Mugham, (b) Art of Azerbaijani Ashiq (c)
Traditional art of Azerbaijani carpet weaving in the Republic of Azerbaijan.

a)
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Azerbaijani mugham — Google Arts & Culture 6600 text/html
Mugham, or mughamat, is musical genre that expresses complex ideas, emotional meaning, deep and comprehensive thinking, artistic excitement and the development of
900 various musical characters. Since ancient times, mugham has grown, taken shape and been perfected as result of gradual development and evolution over centuries. In
Azerbaijan, mugham is usually performed by khananda mugham singer), accompanied by mugham trio. This vocal instrumental performance by such trio is called whole
mugham dastgah.
Azerbaijani mugham — Google Arts & Culfure 6600 - tml
The creative heritage of mugham performers in Azerbaijan is now preserved and promoted around the world. The International Mugham Centre has been established, the
900 Mugham World International Mugham Festival presents, the magazine World of Mugham is published, and archived records are being restored and transferred to electronic
media On November 2003, Azerbaijani mugham was proclaimed by UNESCO as masterpiece of the intangible heritage of humanity. In 2008, Azerbaijani mughams were
included in UNESCO' Representative List of Intangible Cultural Heritage.
Azerbaijani mugham — Google Arts & Culture 6600 (775.9K, te ml
750 The history of mugham is very ancient one. Scientists attribute the creation of mugham, this magnificent artistic monument of Eastern music, to the past millennium, the pre
Islamic era. They associate its roots with Zoroastrianism. But mugham has been enriched through the centuries, and was widely used by the Sufi in the Middle Ages. The idea
is also expressed that mugham clears and purifies the human soul by the power of God. It is no coincidence that scholars of antiquity used mugham as treatment.
Azerbaijani mugham — Google Arts & Culture 6600
The movements included in mugham composition consist of improvised recitative style vocal melodies that define the musical poetic content of the work. These are replaced
600 by song and dance episodes with precise rhythm. Song episodes are called tasnif and those of dance are called rang. Mugham is music of the soul and therefore deeply
affects people and transports them far away. The monumental, sequential form of mugham, including the slightest polishing of minor details, differs in terms of its
counterpoints by reflecting the melody' expressive capabilities. The mugham performance requires perfect technique with the instruments and an understanding of the
uniformity of the structure of the whole composition, the logic of the transitions from one movement to the next.
Azerbaijani mugham — Google Aris & Culiure 6600 (775.9K, text/html)
600 The great masters such as Khan Shushinski, Zulfi Adigozalov, Seyid Shushinski, Abulfat Aliyev, Mutallim Mutallimov, Islam Rzayev and Arif Babayev are shining figures of the
Shusha Mugham School. The calling card of Garabagh mugham performers is the Garabagh Shikestesi mugham which is moedal musical system in zarbi mugham music

v

@ Google Search | Samplesite X + = sl

&

C A Notsecure neurotextananalytics.com/eng/gs Q ¥ ] @  Finishupdate |

1/100f47 Show[10 v |entries {2 Importance: 8100 Positive: (8100.0 (100.0%) Negative: (NI Prev 12 3 4 5 Next

900

900

Ashigs of Azerbaijan - Wikipedia 3450 (133.7K, text

Ashig poets, on the contrary, along with storytelling activities, engaged also in poetry. In Azerbaijan, such Ashiqs were called Ustad, which translates from Persian as
"master”. Ashiq poets have their own schools, where they teach their students the basics of ashiq creativity. Famous Ashiq poets include such gifted poets as Gurbani, ashiq
Abbas from Tufargan, st Qas (Hasta Gasym), ashig Valeh, Ashig Alasgar and many others. They had tremendous impact not only on ashig poetry but also greatly influenced
the written literature of Azerbaijan.[ ]

Ashigs of Azerbaijan - Wikipedia 3450 (133.7K, text/htm
The popular ashigs of modern Azerbaijan include ashig Zulfiyya, ashiq Nemet Qasimli, ashig Ahliman, ashig Adalat, ashiq Kamandar, Ali Tovuzly and ashig Khanlar.[ ] The late
Zalimkhan Yagub, member of Parliament of Azerbaijan and Chairman of the Union of Ashigs through 2015, was also very popular.

750

The Art of Azerbaijani Ashiq :: Azerbaycan-UNESCO elaqeleri 3000 (10.5K, text/html)

There are over 80 geographical types of ashiq melodies Karami Afshari Kurdu Dilgami Yanig Karami The alignment between the poetic text and ashiq music has an important
impact on their forms and rhythmic features. The main verse in ashig melodies is syllable. The structure of the melodies is closely linked to the poetic form and the content of
the syllable. Ashig Gurbani (XVI century), Ashig Abbas Tufarganli, Ashig Sarah (XVII century), Hasta Gasim, Ashig Valeh, Ashig Dilgam (XVIII century), Ashig Ali, Ashig
Alasgar, Ashig Hussein Shamkirli (XIX century) and others, are considered classics of the ashig art. Among modern ashig masters Ashig Hussein Bozalganli, Ashig Assad,
Ashig Mirza, Ashig Islam, Ashig Shamshir, Huseyn Saradzhly, Gulmammadov Amrah, Hussein Javan, Ashig Kyamandar, Imran Hasanov, Azafly Mikail, Akbar Jafarov enjoy
popularity. Ashig music is widely spread in the regions of Azerbaijan Gazakh, Tovuz, Shamakha, as well as in the historic regions Goycha and Borchali.

600

Azerbajjani Ashig Art — Google Arts & Cullure 1650 (778. 6%,

Distinguished modern day ashigs include Ashiq Hussein Bozanganli, Ashiq Asad, Ashig Mirza, Ashig Islam, Ashig Shamshir, Huseyn Sarajli, Amrah Gulmammadov, Huseyn
Javan, Ashig Kamandar, Imran Hasanov, Mikayil Azafli, Akbar Jafarov and others.

600

The Art of Azerbaijani Ashiq :: Azerbaycan-UNESCO slagalsri 3000 (10.5K, text

The most common verse in ashig poems is syllable and the structure of poem used in ashig songs is quatrain verses. Each verse starts with an instrumental into and verses
are separated by instrumental solos. Kitabi Dede Gorgud folk epic which dates back to VII century, is the oldest among epic works dedicated to life, love and heroism of
ancient ozans. Folk music had great influence on the work of national composers. For the first time some elements of the ashig music were used by Uzeyir Hajibeyli in his
Koroghlu opera, as well as by Gara Garayev who combined technical means of contemporary music with ashiq music in the second part of the Third Symphony.
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Z arpet weaving - Wikipedia 900

In the years following Azerbaijan independence from the Soviet Union, Azerbaijani carpet weaving tradition has been the subject to the special attention of the Azerbaijani
government efforts to preserve, study, promote and develop carpet weaving traditions. The Law On the protection and development of carpet art of Azerbaijan was adopted
by the President Ilham Aliyev in December 2004,[ ] "Azerkhalcha" OJSC (Azerbaijani: Az rxal ASC) was established in May 2016,[ ] Carpet Weaver Day started to be
600 celebrated on May according to the Presidential Decree dated 25 11 2016,[ ][ ] the new building for Azerbaijan Carpet Museum designed by an Austrian architect Franz Janz
in the shape of rolled carpet was put into use in August 2014.[ ][ ] In addition, State Program on the Protection and development of carpet art in the Republic of Azerbaijan
2018 2022 was approved in February 2018 by President Ilham Aliyev with the aim to create raw material supply for this industry, improve the infrastructure for carpet
weaving, support the establishment of new workplaces and carry out qualified personnel training in the field of carpet weaving.[ ] Furthermore, wool processing, wool and silk
yarns manufacturing, and processing plants used for coloring and production of dyes were also given attention.[ ]

Azerbaijani carpet - Wikipedia 750

In Azerbaijan, carpets are used to decorate the home, carry cultural significance as family tradition transferred verbally and with practicing, and are associated with the daily
lives and customs of Azerbaijani people. Azerbaijani folk art, particularly carpet weaving, has been the subject of attention from the government to preserve, study, promote
and develop carpet weaving traditions of Azerbaijani people.[ ][ ] law titled "On the Protection and Development of Carpet Art of Azerbaijan" was adopted in December 2004,
600 [ ] Azerkhalcha OJSC was established in May 2016,[ ] Carpet Weaver Day started to be celebrated on May according to presidential decree.[ ] new building for Azerbaijan
Carpet Museum, which was designed by Austrian architect Franz Janz in the shape of rolled carpet, was constructed between 2007 and 2014.[ ] In addition, state program on
the protection and development of carpet art in the Republic of Azerbaijan 2018 2022 was approved in February 2018 by President Ilham Aliyev with the aim of creating raw
material supply for this industry, improving the infrastructure for carpet weaving, support the establishment of new workplaces, carry out qualified personnel training in the
field of carpet weaving, wool processing, wool and silk yarns manufacturing, and processing plants used for dyeing and production of dyes.[ ]

Traditional Azerbaijani carpet weaving art — Google Arts & Culture 2700

The 1st floor of the exposition concentrates on the development of Azerbaijani Carpet Weaving. Beginning with the simplest type of carpet hasir (woven mat from reeds or
cane), it leads to the more technologically complex and perfect forms (palas, jejim, kilim, shadda, ladi, varni, zili, sumakh). Multimedia files help trace the evolution of carpet
weaving. Monitors demonstrate the technique of creating each type of flat woven carpet. Displays include horizontal and vertical looms; weaving tools for shearing, washing,
and combing wool; and implements for spinning and dyeing yarn. The exposition presents archaeological finds from different regions of Azerbaijan, confirming the ancient
roots of the national craft of carpet making.

450

Traditional Azerbaijani carpet weaving art — Google Arts & Culture 2700

The Azerbaijani carpet is one of the richest in the world due to its various sizes, the number of characters and patterns used and the colour tones. The art of carpet weaving,
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Figure 3. Customized Google Tourism Text Analytics, particularly emphasizing Azerbaidzan’s
intangible cultural heritage elements.

2. VilniusTech Modules

During the PICASP project, new training methodologies were developed and disseminated,
including company practices, (1) Customized Google Tourism Text Analytics, (2) Tourism
Computer Learning Systems, (3) PICASP Intelligent Tutoring System, and (4) access to open e-
sources (games, digital twins, blockchain, Al, 10T, augmented, virtual and immersive realities,
etc.). VilniusTech used these resources in VilniusTech 2 modules (Smart City and Analytics, Web
and Biometric Support for Business Management) of our 2 MSc programs. A series of lectures to
discuss the topics of Groundbreaking Technologies in Tourism (Fig. 4) and Tourism Trends (The
Latest Opportunities for The Tourism Industry, Fig. 5) were also delivered during the project.

As part of Deliverable 1.3 “Training tours of PC University staff” (Work Package 1 “Preparation
for the implementation of Pilot Courses Programmes”), MOOC teacher training took place in
Baku, Azerbaijan, on 23-25 November 2022. During the training, the development of MOOCs
was discussed in detail. VilniusTech introduced teachers to online education experiences at
VilniusTech.

As part of Work Package 2 “Implementation of Pilot Courses and new Didactics in SMEs
Entrepreneurship and Management”, VilniusTech participated in the implementation of new
teaching methods through MOOCs. VilniusTech contributed with its expert knowledge to
technical support preparation and hardware and software integration. VilniusTech also contributed
to the implementation of interuniversity network for new didactics on SME entrepreneurship and
management.

As part of Work Package 3 “Quality Plan and Accreditation”, the Report on Internal and External
Control of Quality and the Report on Quality Procedures Implementation were prepared.
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VilniusTech provided the module “Smart City and Analytics (with Course Project)” described in

Table 1.

Table 1. VilniusTech module “Smart City and Analytics (with Course Project)”

For new courses

What Practice Enterprise new courses will the

PICASP project implement in your HEI?

Smart City and Analytics (with Course
Project), 6 credits

Title

Smart City and Analytics (with Course Project)

Level of study

Hybrid studies, full time, 2 semesters, 16
weeks, first-year students

List of subjects and credits for each of them

Course topics (MOOQOC): Tourism 5.0, smart
tourism, robots, chatbots and automation,
personalisation and customisation, tech-
empowered travel, sustainable tourism, active
ecotourism, transformative travel, experience
tourism, wellness travel, staycation, virtual
reality, voice search & voice control, artificial
intelligence, the Internet of Things,
Recognition Technology, big data analytics,
blockchain, digital twins. Total 6 credits.

Date of implementation (up and running)

Started in February 2023
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Personalized toars are customized travel experiences tailored to an individual's izati Most passive system: used by remote sensing applications operzte in
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. . mapping, digital files for mobils mapping and pyodeling, and digital
in Tourism multimedia. Travelers can retrieve weather dam, trip plzaoning,
destination information, hiking and biking maps, and tourist attractions
[
Blockchain helps streamline and fast-track the settlements between hotels, o i R Service rebots are being im) ented in many front ofice tasks and
travel agsnts, rl]:nipm vemdors, and differant asgregators. The cemtralized Blockchain / rd \ ‘\\ Robots inclode those ﬁumngirgzrrm mr!smul;lut; to robotic concierges in
ledger speeds up transactions while keeping them more securs than ever X s NN hotels and are increasmzly being used m the hospitality and tourism
before, helping companie: combat fraud and data theft. y A i sectors to simultanepusly provide the customer with improved services
Blockchain technelogy can be 2 game-changer for hospitality and travel rd A while reducing costz. Afrport robots can alzo be used for security
buzinesses. By managing loyalty programs, tracking sourcing and inventary, i \ purposes. Robots can be equipped with sensors and camera: to monitor
amd providing secure payments, blockchain can streamline operations and M, zirport premises and detect potential security threats [11].
enharce the customer experience [10]. ! A
Immersive tecknology has been adopted and implemerted in various toarizm iv i 7 ity ™ i VE. offers a variety of applications, such a: virtual tours, hotel praviews
areas. The Tech.nolugg‘;' provides 2 spl;nngn.t! ?Tgeliml:e that can be used to Immersive Rea].lt_\-‘ [ Augmenl‘ed Rea]ll} | v lrtlfal & cultural edtcmbmzle];.%zriuczsm 2id in decision making. F
convince petential visitors to travel to 2 tourizm destivation. The benefit usage (AR) Reﬂl“-'.“' Virnzal tourism ipvolvement has 2 zignificant positive effect oo tourists”
of immersive technology includes navigation systems, toarizm promotion, and place imazination, experience memery and afective atackment; tourists’
emhanced uzer experiences during visitation [12]. place imagination has a significant positive effect on experience memory
and affective attachment; tourists' sxperience memory has 2 significant
pozitive effect on affective attachment, tourizts’ affective attachment has
2 siznificant positive effact on social education effact [13].
Augmented reality allows users to get virtuzl or mteractive tours of fravel
destinations or tourist spots. By uzing AR -based travel apps, users can g0 on
virtual tours of famous landmarks while beins in one place [14].

Figure 4. Ground-breaking Technologies in Tourism.
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COVID, sy i Eygane st b secs pevumonst Severs i | ety and Artictal | tecor wib Al baiog o pasacaias the spenence o
trends are rslated to this, such 23 mcreased cleaning, socially distanced seating, Hygiene Intelligence | finding and booking tours and trips. A1 is also increasingly valuzble i
providing hand gel, and enforcing masks in some s=ttings [1]. contexts such 23 smart hotel roams, identifying the likely needs of guests

4 and fine-tunins the environment and service: to fit the guest’s peeds and

preferances [1 7).
Allowing contactless payments has emabled tourism compenies to reduce Contactless / Recognition | e of the most familiar recognition techrology application: for a
friction and improve the speed of check-ins and check-outs. With the g fraquent frayeles.is the bhank of 2utomatic Fates 21 some borders [2].
coromavini:, contactless payeients ara in greater demand than eves, 23 staff and Payments / Technology
custamer: often prefer to avoid handling cash [2].
Wish home smart spezkers growing m popularty aud mobile 2ssistents like | Vojee Search and Internet of | 10T devices are sadzets equipped with 2 microprocessor and digital
Sird, Geogle Asziztant, and Bixby, more tourism customers are tarning to voice .. . connectivity, allowing them to commect to, and be controlled from the
search For those in the tourism méustry, it is important to capre these guests Voice Control Things internet. ToT devices include heating and cooling systems, entertaimment
Ty strucharing website content properly so it appears in voice search and allows (IDT) systems, and other items often found in a hotel room, giving rise to
for voice bookings [2]. “zmart” hotel rooms [2].
Customers c:;ldz:rpeﬂeuﬁ:e Lntilaiir:h:iw!. Ifh?“;f‘;]('mn{\{kwmwr t\llkm_zt Virtual Reality Angmemed g:tlm zILh;iureaJma] grn el iz an m;mnbl.epm nlgt.:;dw\mmnﬁmmﬁm:l]:mm
attractions, more from omes throg ine tours. is ” L e It ter how tourists, business peop plam their
especially useful after COVID, whers customers may need extra and Metaverse Reality trips, et to their destinations, and engage with hotels, restaurants, and
encouragement to pre:s zhead with their plans. Most modern VE tours are Travel (AR) ather points of nterest [3]
web-bazed and can be viewed through any mainstream web browser [2]
The need: of zolo ypyplers are diverze Some wamt to travel without the Solo Travel H:ealthy Healthy food and the kind of fare consumed by tourists uzed to be
dm_:@:_unn of ;n;ompnnwn.somers_;m }"inung_ singles lnol;:.\ng far s:clai - and antenyms m!h;:;nu n;mﬁ'mﬁ.;jdmlﬂfnws ﬁmunl@
activities ar to a parmer. Some widowed seniors even use long-term hotel 4 TEprEsenting a ce to break one's di indulge in idden traats.
stays or cruises as a hoxuricus altermative to conventional elder care. These T Tren ds Organic Demand for excellent cuisine with 2 view to better mutrition drives new
tourism trends are set to grow and grow [2]. Food tourism trends [4].
Eco-travel is jus‘t :gzlmmw;mﬁnﬁ :‘Esr::‘sn;:l%&;r_uf; %t;l:\'ing Eco-Travel Customer ggh new technome logies and an_e\'er-gmmimjng aray oftw‘r;']stlg_pﬁoms.
concem among todzy’s g o7 ethic joms. . ancing the customer experiance has pever been more vital. Fine-
Eco travel includes simple changes, such as the availability of carben credits Experience | wming the experience can maks the difference between creating 2 loyal
when booking a flight or the option to rent an electric instead of 2 conventional 2.0 repeat customer who boosts the business via word of mouth and one
vehicle [2]. who drops out at the boaking stage [5].
Today's tourists don't want to be msulated from the places they visitinside 2 | [,pcal Experience Nostalgic Hozialgia can inform travel decizions in several ways, such as a longimz
uﬂmn]b_ubk_:l.e. Thz)'wa_m_ o eugagewj&_ nnﬂp_m'til:lpaieind'.elnmln!]mre. P T _g] for simpler times and encouraging fzyelers to book trips to remote
From enjoying local cuisine to celebrating regiomal festivals and holidays, rave. locations. Altematively, nostalgia could s22 gapelers focus on domestic
local experiences are set to become some of the top tourist trends to watch [2]. Optinns trips, particularly on places they visited when they were younger [4].
Some of the key indusiry wrend: impacting the personalization theme are the Personalization Wellness Travelers are looking to relay, mnwind, and unplag on wellness and self-
rise T:ﬂs:geofmnbl]e I:m!ldpp; memzmdl Mpm;lgsmt:tnzen And Self care vnﬁ:aﬂnm.u'l;hﬂel}pa_z_nft!i“p; often hm'e_an e:np]:fisbon 2
travel and tourism comparies and lezding te ozy providers, Tising v = | treamments, wellness activities, and healthy sating. It's all aboat using
wnse of technologies such a: anificial intelligence and machine learning (AT 2nd H ! % Care Travel | vou time offto focus en your mental, physical, and spirinzal well-being
ML), Big data among others [2]. ¥ 6]

a i

Chathots are used in the tourism industry by collect data, obtain feedback 2nd | Rghots, Chathots. \ | Megatrends are likely to have significant impact: and relevance for
manage complaints. Chatbats record eack of their communication with the * A g Icmnm:. I evolving visiter demand; ii) sustainable toarizm growth, fii)
usars, thas allowing companies to do markst rasearch 2: they go and gather and Automation |/ enabling technologies; and iv) ravel mobility [7].
rich gualitative data from their costomers. Hotel robots o mheczhe=wme:hr_m r A
four major categories: chatbots, robotic service bots, heusekeeping robots, 2nd
veice aszistant robats [2]

Figure 5. Tourism Trends: The Latest Opportunities for The Tourism Industry.

3. The Tourism Computer Learning Systems: Case Studies

The VilniusTech team developed the Tourism Computer Learning Systems. These systems are
able to provide, in real-time, multivariate design and multi-criteria analysis and select the most
rational tourism alternatives. Furthermore, the systems provide different and complex scenarios in
real-time, which enables effective and informed tourism decision-making based on adequate,
available and trustworthy data.

Case Study 1: Calculations of the hotel location utility degree

Aksoy and Ozbuk (2017) applied Multiple criteria decision making for hotel location evaluation.
They analyzed customers' location selection criteria (10 criteria) for Istanbul urban hotels (15
hotels) and alternative hotels. The objective of the study was to rank the hotels from the best to
worst in terms of location for the given criteria. The authors took into consideration the following
criteria: distance to airport; distance to tram station; distance to bus stop; distance to ferry terminal;
distance to metro station; distance to ferry dock; distance to the closest downtown; socio-economic
rating of the district; number of tourist attractions in walking distance; distance to old town. By
random choice 15 hotels were selected for analysis. At the end of the study preference selection
index for alternative hotels and ranking of the alternatives were presented.

VilniusTECH team created Tourism Computer Learning Systems which allows to provide the
priority of the alternatives by application of multiple criteria analysis methods and
recommendations. The Tourism Computer Learning Systems was applied for this case study. The
initial matrix presented in Table 2.

Table 2. Initial matrix for calculations of the hotel location utility degree
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Quantitive and qualitative information pertinent to alternatives
‘ Compared alternatives

veian F e IH | |J S
(ae)|anfas)lag) (A10)|§ﬂ
23.4 2

describing |,
the
alternatives

Measuring

units E

(AS)

|Criteria

L M N O
AL2)(AL3N(AL4))(ALS)

16194 211 214 |5.6

Nl A F |c |D
IADLIA2)(A(AS)
Distance to

airport + fkm 1 30.2]30.416.4 ]18.4]20.6]21.4§23.9J19.749.5
(C1)

Distance to
tram
station

(C2)

Distance to
busstop |+ [km 1 0.2 |0.75]0.1440.06]0.11J0.65]0.180.4 J0.24§0.24 ]0.18 J0.14 |0.3 ]0.65 J0.65

(C3)

Distance to
ferry
terminal

(C4)

Distance to
metro
station

(C5)

Distance to
ferry dock |+ |km 1 7.8 1I8.7 I11.41.1 |18 |29 5.8 1.6 |16.3]6 2.8 |16 2.2 2.9 |135

(C6)

Distance to
the closest
downtown
(C7)
Socio-
economic
rating of |+ Jkm 1 2.06]2.06J0.14]0.81J0.81J0.81J0.89]0.58]J0.38]0.76 J0.58 J0.58 J0.58 [0.58 J0.15
the district

(C8)

Number of
tourist
attractions
in walking
distance

(C9)

Distance to
oldtown | [km 1 6.3 17.1 |13 |2 ]0.6 J0.554.4 0.8 14.4|4.6 |0.8 2.1 0.35 J0.55 J14.6

(C10)

*- The sign "+/-" indicates that a greater (less) criterion value corresponds to a greater significance for a user (stakeholders)

The magnitude of weight (gi) indicates how many times one keyword is more/less significant than the other one in the rational text selection. For
example, the keyword “cost” (qc=1) is 2,5 times more significant for user than the keyword “microclimate” (qm=0,4). Weights of keywords may
be obtained as follows: the most important keyword is set equal to the magnitude of one point (qmi=1); the ratio (pi) amongst all the rest keywords
and the best keyword magnitude is determined; the keywords are given relative values (gmi= pi); relative values of all keywords weights are
recalculated so that their sum makes one.

lkm 1 2.8 |3.7 4.7 10.45]0.4 10.11}1.4 0.6 6.8 J0.5 ]0.17 J0.5 0.2 ]0.14 4.8

lkm 1 2.8 13.7 J18.5)2.6 |1.5 0.8 1.5 JL.7 3.9 |15 05 22 1.2 |0.75]15.2

lkm 1 0.24]1 10.65]0.7 |2.3 2.8 j0.22)2.4 |34 |04 |28 1 24 29 K1

lkm 1 2.2 2.6 J2.6 ]0.45]0.6 10.5 J0.35]0.8 2.6 ]0.6 ]0.28 J0.5 |0.35]0.55 1.4

lkm 1 1 1 1 34 34 |34 |16 B4 |11 J16 |34 34 PB4 PB4 Q1

Calculation results presented in Table 3.
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Table 3. Calculation results of the hotel location utility degree

Quantitive and qualitative information pertinent to alternatives
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http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63043
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63044
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63045
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63046
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63047
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63048
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63049
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63050
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Table 3 shows that the ninth alternative (A9) is the best by utility degree equaling N9=100%. The
fifteenth alternative A(15) was second according to priority, and its utility degree was equal to
N15=97.98%.

Provision of recommendations

VilniusTECH team created Tourism Computer Learning Systems provides the recommendations.
The system provided recommendations for compared alternatives: possible improvement of the
analysed criterion in %; Possible increase of the market value of the alternative in % through
increased value of the aforementioned criterion.

The recommendations for Case study 1 are shown in Table 4.

Table 4. Recommendations for the hotel location

Quantitive and qualitative information pertinent to alternatives
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Case Study 2: Sustainable travel and tourism competitiveness in Europe and
Eurasia

Ozkaya and Demirhan (2022) performed the multi-criteria analysis of sustainable travel and
tourism competitiveness in Europe and Eurasia. The Travel and Tourism Competition Index
utilized in the research has four dimensions and fourteen indicators. In this research, the Entropy-
based VIKOR approach, which is a Multi-Criteria Decision-Making method, Spearman
Correlation analysis, and K-means clustering analysis were employed to propose a methodological
novelty in this field. The study analyzed the competitiveness of significant European and Eurasian
nations based on key indicators. According to country evaluations, Spain, France, Germany, the
United Kingdom, Italy, and Switzerland differ from other countries in a positive sense and with a
significant difference. Eastern European and Balkan nations are often at the bottom of the table.
The following fourteen indicators were analysed: business environment (C1); safety and security
(C2); health and hygiene (C3); human resources and labor market (C4); travel and tourism ICT
readiness (C5); government prioritization of travel and tourism (C6); international openness and
travel facilitation (C7); price competitiveness in the travel and tourism industry (C8);
environmental sustainability (C9); air transport infrastructure (C10); ground and port infrastructure
(C11); tourist service infrastructure (C12); natural resources (C13); cultural resources (C14).
The Tourism Computer Learning Systems was applied for the sustainable travel and tourism
competitiveness in Europe and Eurasia. The initial matrix presented in Table 5.

Table 5. Initial matrix for calculations of sustainable travel and tourism competitiveness in Europe
and Eurasia

Quantitive and qualitative information pertinent to alternatives

“ I I Compared alternatives
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From the calculation results can be seen, that the thirteenth alternative is the best by utility degree
equaling N13=99.97%.

Provision of recommendations

VilniusTECH team created Tourism Computer Learning Systems provides the recommendations.
The system provided recommendations for compared alternatives: possible improvement of the
analysed criterion in %; Possible increase of the market value of the alternative in % through
increased value of the aforementioned criterion.

Case Study 3: Tourism destination

Insap Santosa et al. (2012) developed a multi-criteria recommender system for tourism destination.
The methods of weighted sum model (WSM) are implemented to develop recommender system
for tourism destination. From analysis result of WSM algorithm obtained characteristic of
algorithm to generate tourism object recommendations. In this study used eight criterion in the
assessment process of tourism destination places (25 places in Indonesia).

These criteria include distance (C1), facilities (C2), accessibility (C3), attractiveness (C4),
management (C5), attractions (C6), safety (C7), and availability of store (C8). Each of eight
criterions was assigned to different weight levels based on the results of a survey. The assessment
process of tourism destination places using Likert scales of 1 (the worst) to 5 (the best).
VilniusTECH team created Tourism Computer Learning Systems which allows to provide the
priority of the alternatives by application of multiple criteria analysis methods and
recommendations. The Tourism Computer Learning Systems was applied for this case study. The
initial matrix presented in Table 6.



Table 6. Initial matrix for calculations of tourism destination
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Calculation results presented in Table 7.
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Table 7 shows that the seventh alternative is the best by utility degree equaling N7=99.99%
(Ambun Pagi tourism destination). The fourteenth alternative (Muko-Muko (PLTA Maninjau)
tourism destination) was second according to priority, and its utility degree was equal to
N14=89.64%

Provision of recommendations

The recommendations for Case study 3 are shown in Table 8.

Table 8. Recommendations for the tourism destination

Quantitive and qualitative information pertinent to alternatives

Compared alternatives
Possible improvement of the analysed criterion in %
Possible increase of the market value of the alternative in %
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The Tourism Computer Learning Systems allows to determine the strongest and weakest aspects
of each alternative for a sustainable tourism and its constituent parts. Performance of the analyses
is to learn by what degree one alternative is better than is another. Furthermore this discloses the
details, why this is so. The practical case studies presented in this research validate this developed
Tourism Computer Learning Systems. An analysis of the results reached by the Tourism Computer
Learning Systems permits making the following claims:
The System can determine the utility degree, investment, market, hedonic and customer-
perceived values of the tourism projects under deliberation.
The System can provide digital tips for improving projects
The System can define, what the value of a selected criterion needs to be for the tourism
project under deliberation to be equally competitive in the market, as compared with others

under comparison after a set assessment of all their positive and negative features.

The System can calculate, what the value of the project under deliberation should be for
this tourism project to become the best among others under deliberation.

4. Dissemination of the Results

During the Work Package 4 “Dissemination of results and its exploitation”, the results of
VilniusTech were disseminated (see Table 9).

Table 9. The dissemination of the PICASP results on VilniusTech website and in LinkedIn and
their exploitation.

susitikimas/26671?nid=360018

In English: https://vilniustech.lt/about-university/news/vilnius-tech-
picasp-project-participants-meeting-in-warsaw/73472?nid=360051

Date | VilniusTECH website VilniusTECH LinkedIn

2021- | https://vilniustech.It/universitetas/naujienos/vilnius-tech-prisides-prie- https://www.linkedin.com/posts/vilniustech_industry50

10-28 | picasp-projekto-igyvendinimo/26671?nid=331096 (in Lithuanian) -enviroment-qualityassurance-activity-
https://vilniustech.lt/about-university/news/vilnius-tech-will-contribute- 6859789038891646976-x-EG (in English)
to-the-implementation-of-the-picasp-project/73472?nid=331098 (in
English)

2023- In Lithuanian: https://vilniustech.lt/universitetas/naujienos/varsuvoje-

04-21 | vyko-vilnius-tech-picasp-projekto-dalyviu-
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During the implementation of the Work Packages, one meeting of the project participants was
hosted by VilniusTech. This international meeting was conducted as part of the capacity-building
activity of the PICASP project. VilniusTech put together the meeting programme. The event took
place on 25-27 September 2023 and included presentations, dissemination activities, and technical
visits to a selection of tourism sites in Lithuania. During the visit to Lithuania, Italian, Polish,
Kazakh, Azerbaijani, and Lithuanian scientists and educators (a total of 23 participants from
abroad, some joined online) learned about state-of-the-art approaches in tourism to maintain good
practices and opportunities for knowledge transfer. During the meeting, the achievements of all
project participants and next project activities were presented. Thematic excursions and lectures
were organised. During the meeting in Vilnius, the participants had a chance to listen to a set of
lectures on the following topics:

1. “Tourism Trends: The Latest Opportunities for The Tourism Industry” and
“Groundbreaking Technologies in Tourism”, by Prof Habil Dr Arturas Kaklauskas, Head
of the Department of Construction Management and Real Estate;

2. “Overview of the Lithuanian heritage protection system”, by Lukas Rekevicius, Founding
Partner at Aketuri Architektai;

3. “Historical cultural heritage and history of the Jews of Lithuania”, an educational lecture
by Marius Galadauskas, a private guide;

4. “Application possibilities of virtual tourism in Lithuania”, by Dr Antanas Usas, Lithuanian
Sports University.

Various excursions were organized for the participants during the meeting:

1. A guided tour at the Palace of the Grand Dukes of Lithuania (1.5 hours);

2. A guided tour at Gediminas Castle Tower;

3. A guided visit to the National Museum;

4. A guided walking tour in Vilnius Old Town and Uzupis Republic (2.5 hours)

During the Round Table, the project participants presented their progress towards the project aims.
Managerial issues were also discussed (needs, expectations, plans, budget, calendar, outcomes).
Several moments from the meeting in Vilnius are presented below.

Figure 6. Prof Habil Dr Artiiras Kaklauskas giving the lecture “Groundbreaking Technologies in
Tourism”.
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Figure 7. Lukas Rekevi¢ius, Founding Partner at Aketuri Archtektai, giving the lecture
“Overview of the Lithuanian heritage protection system”
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Figure 8. Group photo of the participants
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Figure 9. A partner’s presentation

Figure 10. A partner’s presentation.
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Figure 12. An excursion at LinkMeny Fabrikas
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