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The collection contains materials from reports presented at the XV International Scientific and Practical 

Conference "Multimedia Technologies in Education and Other Spheres of Activity". The reports cover a wide 
range of research in the field of multimedia technologies, including theoretical foundations, hardware and 
software, design, standardization and means of communication. The development and analysis of tools for 
visualization, color correction, creation of interactive and 3D resources, application of virtual, augmented and 
immersive reality are presented. Considerable attention is paid to the use of multimedia in the educational process, 
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VIRTUAL REALITY EDUCATIONAL APPLICATIONS 
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Abstract. Virtual reality (VR) has become an essential platform for immersive training, 
enabling participants to experience simulated real-life situations. To achieve even greater 
engagement, haptic technologies and AI-driven agents can enhance educational VR applications. In 
this paper, we propose a framework for creating educational applications using VR, haptics, and fine-
tuned AI assistants. 

Keywords: virtual reality, haptics, AI assistants. 

Introduction. Artificial Intelligence (AI) is increasingly being integrated into Virtual 
Reality (VR) across various domains, enhancing user experiences, improving content 
generation and creating immersive environments [1]. 

One of the key areas where these technologies are becoming prevalent is healthcare & 
medicine. For example, future surgeons can enhance their skills using AI-driven simulations 
in VR without any risks [2 - 4]. AI can also assist in creating virtual environments that 
mimic real-world scenarios for neuropsychological assessments, thus improving diagnostic 
accuracy and patient care [3, 5]. 

Moreover, the convergence of AI and VR is paving the way for innovative educational 
strategies across various disciplines. For example, game-based VR applications have been 
found to increase learner motivation and satisfaction, making complex subjects more 
accessible and engaging [6]. The use of AI in these contexts allows for the creation of 
dynamic learning environments that can adjust to the learners' progress and preferences, 
thereby fostering a more personalized educational experience [7]. 

Currently, few qualities immersive VR systems employ AI and haptics, but the trend 
is noticeable. Therefore, in this article we present a general purpose immersive VR 
framework that employs haptic and specialized devices and AI services. This framework 
can be adapted for many different use cases targeting learning scenarios in various 
application domains. 

Approach. The process (see Fig. 1) of creating of immersive VR application that 
employs haptics and conversational AI starts with the usual software engineering practices 
of gathering requirements. Now that we must mimic the existing real-world practice for 
teaching purposes, we must capture how people work in the domain area. The descriptions, 
process videos, and questionnaires can be used for that purpose. 
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Fig. 1. Preparation for immersive VR creation 

The evidence helps to determine what specialized and haptic devices could be used to 
enhance the VR experience and provide additional value for learners. The haptic devices 
provide specific senses (the force, texture, heat, cold and other). To realistically recreate the 
senses, corresponding sensors must be used to capture the strength and other parameters of 
those senses. 

AI actors in the system can be assistants, teachers, or co-workers. Other roles for AI 
could be expected in the specific domains. For example, in medical applications, AI could 
play the role of the patient. Capturing the conversations occurring in the domain area is 
necessary to recreate collaboration realistically. Those conversations will be used to fine- 
tune general-purpose AI models so that AI acts as the person working in a specific domain. 
Before fine-tuning the data, it is necessary to convert captured conversation data into a 
specific training data format required by the AI provider service. 

The general VR system that employs haptics and conversational AI is depicted in 
Fig. 2. 

The system depicted in Fig. 2 is a general one - it shows the composition of the system 
that uses haptic devices, specialized devices and AI services for human-AI 
collaboration. The immersive VR application is run on a personal computer. Although, in 
some cases, it is possible to use VR device computing power for running VR applications, 
it is hard and sometimes impossible to connect to haptic and specialized devices. 

Besides a VR system, haptic and specialized devices can be connected to a VR 
application. Haptic devices provide force, texture, heat and warmth senses. To recreate 
specific senses, the senses datasets that were captured before are used. Specialized devices 
are used to simulate specific actions. In Fig. 2, the Falcon haptic device is pictured. For 
example, it could simulate resistance forces for sewing moves. 

The chatbot service is used for assistance, role-playing implementation, and other use 
cases. Nowadays, the most promising ones are those using Large Language Models 
(LLMs). This service uses the fine-tuned model we train during the preparation phase, so 
AI considers specific domain rules. 

The VirtualHealed project is dedicated to training nurses to respond to patients 
experiencing anaphylactic shock. At the moment, we do not employ haptic devices. On the 
other hand, we use AI services extensively to implement natural communication. The AI 
character pretends to be a patient. It must respond realistically to the nurse's questions. For 
that purpose, we are fine-tuning OpenAI’s GPT-4o model with a dataset constructed by 
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Lithuanian Health Sciences and Oulu University scientists. The current setup is depicted in 
Fig. 3. 

 

 
Fig. 2. General-purpose immersive VR system framework 

Use cases. Currently, we are working on the two use cases that employ this approach. 
The ImmersiveSurgicalEdu project is dedicated to training medical staff to prepare for 

and perform the surgery. The current setup is depicted in Fig. 4. This project places less 
emphasis on the virtual assistants, focusing primarily on conveying the sensations 
experienced during wound palpation. In this project, we use the Weart haptic gloves that 
allow to feel pressure, heat and cold. Currently, we are focusing on recording surgeon moves 
and pressure data during wound palpation to prepare the senses dataset. 

We plan to use AI to play the role of a nurse who assists a surgeon, but it is yet to be 
seen if we implement it in the scope of this project. 

Conclusions. We presented the general-purpose immersive VR framework that 
employs haptic and specialized devices and AI services for enhanced learner experience. 
This framework covers many use cases. Currently, few quality systems employ such an 
approach, but the trend is noticeable. We plan to conduct research on the two use cases that 
are presented in this paper to evaluate the effect of this approach on learning aspects. 
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Fig. 3. VirtualHealed project system 

 
Fig. 4. ImmersiveSurgicalEdu project system 
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ФРЕЙМВОРК ВИКОРИСТАННЯ АСИСТЕНТІВ ШТУЧНОГО ІНТЕЛЕКТУ 
У НАВЧАЛЬНИХ ДОДАТКАХ ВІРТУАЛЬНОЇ РЕАЛЬНОСТІ 

Блажяускас T. PhD, професор, Бінкіс M., викладач 
Каунаський технологічний університет, Каунас, Литовська республіка 

Анотація. Віртуальна реальність (VR) стала важливою платформою для імерсивного 
навчання, дозволяючи учасникам пережити симульовані реальні ситуації. Для досягнення ще 
більшої залученості, тактильні технології та агенти на основі штучного інтелекту можуть 
покращити освітні VR-додатки. У цій статті ми пропонуємо фреймворк для створення 
освітніх додатків з використанням VR, тактильних технологій та точно налаштованих 
помічників на основі штучного інтелекту.. 

Ключові слова: віртуальна реальність, тактильна чутливість, помічники зі штучним 
інтелектом. 
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