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Abstract. The article presents a comprehensive analysis of the 
development and application of VR simulator for training and professional 
development in catering industry. The main focus is on the use of innovative 
virtual reality technologies to simulate real-life working conditions and staff 
training. The paper elaborates on the technical aspects of creating a VR 
simulator, including interactive elements and procedural scenario generation 
to provide a unique experience with each use. The importance of the 
immersiveness and interactivity of the VR environment is emphasised to 
enhance learning and improve student absorption. The article also discusses 

various scenarios for using the VR simulator, including sanitation 
assessment, risk management, food handling practices, and emergency 
management training. 

1 Introduction 

Virtual Reality (VR) simulators are increasingly being used in the catering industry for a 

variety of purposes, including improving customer service, staff training or market research. 

VR can also be used for staff development, bringing the learning process to life, reducing the 
training time required to ensure effective workflow in the halls of catering establishments 

[1]. 

In terms of market research, food companies can conduct surveys and research using VR 

to better understand their target market and develop ways to engage them [2]. In the context 

of education, VR and augmented reality (AR) technologies are transforming higher education 

by providing immersive and interactive learning experiences. These technologies can create 

simulations that replicate real-life scenarios, allowing students to practice skills and learn 

from mistakes in a safe and controlled environment. In this way, VR simulations offer a range 
of benefits to catering businesses and regulatory bodies, from enhancing usability and staff 

training to providing valuable market research data. They also have significant potential in 

education, offering students an immersive and interactive learning experience. 
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2 Existing control methods in the catering industry 

Catering establishments are inspected by sanitary services to ensure that the required food 

safety and hygiene standards are met. The inspection process varies from place to place, but 

generally involves several basic steps and areas of special attention.  

It should be noted that existing inspection methods in the catering industry can vary 

significantly from country to country. These differences may be due to different legislation, 

cultural characteristics, food safety standards, traditions and the organisation of government 

regulation: 
- Each country has its own legislation and regulations that govern catering. These 

documents may differ in terms of requirements for sanitary standards, mandatory licences 

and permits, product labelling rules and many other aspects, 

- Different countries have different authorities responsible for controlling the catering 

industry. These may be ministries of health, food safety agencies, local governments and 

other authorities. They may have different powers and methods of inspection, 

- In some countries, there may be private or public organisations that also contribute to 

the control of food quality and safety. For example, restaurant associations or consumer 
associations may conduct their own inspections and put forward standards, 

- Differences in cultural preferences and traditions may also influence control methods. 

For example, different countries may allow different methods of food preparation and 

storage, 

- The level of availability of laboratories, food analysis equipment and staff training can 

vary widely, which affects inspection methods. 

But in today's world, with increased global trade and population mobility, countries are 

increasingly co-operating and increasing efforts to share information on food safety and 
sanitary standards. Despite the differences, there is a desire to harmonise and align standards 

and control methods to ensure a high level of food safety on a global scale. 

In general, the first step in the inspection process is to apply for a food retail licence (see, 

for example, [3]). Before being granted a licence, the premises must undergo a public health 

inspection, which focuses on food handling practices, food temperature, personal hygiene, 

room maintenance and pest control. During the on-site inspection, a menu of the food offered 

shall be made available for review by the health department staff. The inspection of the 

establishment will take place shortly after the application for a licence has been submitted 
and paid for. During the inspection, health inspectors look at several key factors. These 

include food temperature control, food handling methods, kitchen cleanliness, pest control, 

employee hygiene and facility maintenance. Inspectors also evaluate the types of food that 

will be prepared and the methods used to prepare and serve the food. This information is used 

to assign a 'risk level' to the food establishment, which determines how often it needs to be 

inspected. If an inspection reveals problems, the establishment faces a fine or possible 

closure, depending on the severity of the problems. Health inspectors can issue one or more 

fines to an establishment if they find any violations.  In addition to the initial inspection, food 
establishments are subject to routine, unannounced inspections. The frequency of these 

inspections depends on the risk level assigned to the establishment (see for example [4]). 

In general, catering establishments are inspected for compliance with food safety and hygiene 

standards. During the inspection process, various aspects of the establishment are assessed, 

including food handling methods, temperature control, cleanliness and hygiene of employees. 

Based on these assessments, establishments are assigned a risk level that determines the 

frequency of future inspections. 

VR-based catering training simulators can be used for professional training and continuing 
education for sanitarians supervising food outlets, allowing them to practice in a safe and 

controlled environment by playing out multiple scenarios and receiving information in an 
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accessible "game-like" presentation. VR technology can also be used for recruiting and 

assessing the skills of new employees, as well as familiarising them with the workplace. 

Overall, VR simulators offer an effective and innovative approach to catering training, 

allowing students and staff to develop their skills and competences in a virtual environment 

before applying them in real work environments. 

3 Advantages of VR in learning 

Virtual Reality technology is being increasingly used in various industries and it is logical to 
start using it to train sanitary inspection of catering outlets - cafes and restaurants. VR 

provides an immersive, interactive and safe environment for learning and practising skills. 

The following advantages of this approach can be highlighted.  

- Risk analysis and management. The various scenarios developed include situations 

involving risks and non-emergency situations (e.g. incidents of not having the right 

equipment in catering outlets such as a sanitiser or washbasin), the simulator can help 

students learn to recognise and manage risks to prevent negative consequences. 

- Immersive practice. A VR simulator can provide students with the opportunity to 
practice all of the above skills in an immersive environment, which can improve their 

understanding and memorisation of the material. 

- Improved interactivity and engagement. Students can become fully immersed in the 

virtual environment, feeling like they are actually in a particular situation or location. This 

creates a more realistic and rich learning space. The feature of VR simulators provide a 

variety of interactive scenarios where students make decisions and see the results of their 

actions. This allows them to practice skills and learn by doing. In addition, high quality visual 

and sound effects make the scenarios more convincing and engaging for students. 
- Opportunity to practise skills without risking health or resources. There are no real 

consequences or health risks from mistakes or failures. Virtual training allows students to 

avoid potential risks and develop skills without the risk of violating standards or causing 

harm. Virtual environments also allow students to conduct experiments and research in a safe 

environment, which can be useful for understanding different aspects of the catering industry 

and developing new techniques and solutions. 

- Adaptability and personalised learning. VR can be customised to take into account 

students' individual needs and skill levels, making learning more personalised and effective. 
- Effectiveness compared to traditional learning methods. An important advantage of 

using VR is the ability to simulate various emergency situations and reactions to them, which 

is not possible in a classical learning environment. This approach also improves the cognitive 

abilities of the trainees as they are given the opportunity to repeat scenarios many times to 

reinforce skills. In addition, the VR system allows for real-time assessment of students' 

competences, providing immediate feedback. This, in turn, fosters a deeper understanding of 

the material and the development of necessary skills. 

- Ability to be used in different educational scenarios. The VR simulator can be applied 
in a variety of learning scenarios and learning contexts, rather than being limited to one 

specific way of learning. This makes it a versatile tool for a variety of educational goals and 

objectives. 

4 Related works 

The classical method of training sanitary and epidemiological control specialists, using 

lectures and traditional practices followed by written assessment and testing, is gradually 

losing its relevance. In light of this, the use of VR, represents a modern and effective solution. 
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The introduction of VR into the learning process provides interactivity and creates conditions 

that are as close to real work scenarios as possible, which contributes to a deeper learning of 

the material. This methodology allows students not only to study theoretical aspects, but also 

to directly apply their knowledge directly in simulations at any time. 

At the same time, there are already analogues on the global market offering similar 

solutions. 

- NC State University's VR training for food safety [5; 6]: Developed by food science 

researcher Clint Stevenson and his team, this fully immersive VR training allows students 
and professionals to interact with virtual representations of real food production facilities. 

The training focuses on identifying safety violations by providing an immersive, real-world 

food production environment and identifying potential hazards. 

- SkillsVR Primary Industry Food Hygiene [7]: a fully immersive virtual reality training 

module explores a food production factory. In it, learners learn about hygiene practices, food 

contamination and the use of appropriate protective equipment. It also provides an insight 

into what it takes to run a smooth food safety operation. 

- VR food safety training [8] was developed for a global leader in online commerce to 
teach new employees the basics of maintaining deli slicers. The training enabled their in-

house development team to create and modify content, and it has been rolled out across three 

facilities in the US. 

These VR training programmes provide a safe, immersive and interactive environment to 

learn and practice practical food safety and hygiene skills. They allow trainees to experience 

real-life scenarios and learn how to deal with potential hazards, making them effective tools 

for training in restaurant inspection and food safety. 

5 Methodology 

5.1 Technical aspects 

A pipeline already developed in the AR/VR technologies and game development laboratory 

was used to develop the VR simulator, where a training complex for invasive surgery "Virtual 

operating system" was created, including a number of operations mandatory for medical 

students, who nevertheless do not receive practical skills in universities [9, 10]. The virtual 

learning approach has already become a fairly common practice in various universities 
around the world. The Unity game engine was used for the development. 

Developed components of the VR simulator: 

- Navigation. The learner can independently explore the institution at key locations. In 

this way, the independence and attentiveness of students is tested, as during the real 

inspection the inspector will decide the route himself, regarding the parts of the premises that 

require closer inspection. 

- Procedural generation. During the inspections, it is obvious that each institution will be 

different according to different criteria and the condition of the premises will not be repeated. 
To support this aspect, the possibility to change the room conditions at each new run has been 

created. 

- Interactive objects. Some objects such as doors, faucets, toilets, light switches are 

interactive. The person being tested is free to test the functionality of a particular part of the 

room by using the keys for interaction. This feature of the simulator supports freedom of 

movement and verification, likening it to the actual verification process. 

- Verification protocol and grading system. The student is able to open the inspection 

protocol at any time to enter the results, after deciding that the room has been inspected. 
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- Sound support. The entire simulation is supported by a variety of sounds for a more 

realistic experience and to provide additional feedback that may not be apparent to the eye, 

such as the operation of an extractor fan or the presence of animals. 

The checklist for compliance with sanitary and epidemiological requirements in catering 

establishments is a list of checklist questions reflecting the content of the mandatory 

requirements that are imposed on the catering establishment. Each question to which the 

student can answer yes or no has a reference to the details of normative legal acts from 

SanPiN and MR. For example, one of the questions looks like this: is the location of the 
container for waste collection observed? (paragraph 3 of SanPiN 2.1.3683-21).  

The checklist is not only a kind of hint for the student, what and how to check, but also a 

real check on the results of the game session. VR-trainer fixes each time the generated 

location and checks the student's answers exactly according to it. 

5.2 Technical characteristics and functionality of the developed simulator 

The main purpose of the VR simulator design is to practice the skills of inspection and 

detection of violations of sanitary and epidemiological requirements in the sphere of public 

catering. The target audience for which the range of such simulators is intended includes 

residents and future doctors in general hygiene, and it can also be used for advanced training 

of doctors. 
The VR simulator for catering training allows for practising various aspects of training 

and practice, but the main focus is on the scenario of checking compliance with hygiene 

regulations and standards (see Figure 1). The simulator can help students assess and identify 

breaches of sanitation and hygiene standards that relate to food preparation and service in 

catering. This includes the correct storage of food, adherence to temperature regimes, the 

correct location and composition of hygienic equipment and many other aspects. 

 

 
a) 

 
b) 

 
c) 

 
d) 

 
e) 

 
f) 

Fig. 1 - Illustrations of catering outlet control scenarios: a) checking the presence and correct location 
of litter bins; b-e) checking the presence and correct location of different components of mandatory 
hygiene equipment; f) checking the characteristics of the catering outlet. 

Implemented aspects of inspection in VR-trainer of sanitary inspection of catering 

establishments: 

- Adjacent area inspection. Practising sanitation standards in the surrounding area of a 

catering establishment. Prepare students to conduct a comprehensive sanitation inspection of 
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food service establishments, including assessment of external factors and compliance with 

laws and regulations, 

- Hall inspection. Practise assessing and ensuring the cleanliness, integrity and orderliness 

of a catering hall, learning to identify potential sanitation breaches, including checking for 

the presence and operation of ventilation, 

- Inspecting hot and cold food service areas. Assessment of storage and safety conditions 

in hot and cold departments, practice identifying violations of food storage standards, 

- Inspection of storage areas. Assessing food storage conditions, identifying violations of 
sanitation standards in the warehouse, Inventory management training, 

- Checking the serving area. Practising hygiene standards in the serving area, training on 

identifying hygiene violations in customer service, 

- Checking the lighting of the premises. Assessment of lighting sanitation of premises, 

Training on identifying violations of sanitation standards in lighting, 

- Presence of animals. Practice detecting the presence of animals in public places, training 

on animal sanitation compliance. 

- Inspection of lavatories. Checking for the presence of hot and cold water, and the 
functionality of toilet flushing. 

These scenarios enhance the learning and practice opportunities for students and 

professionals in the sanitation inspection of food service establishments. They allow for a 

more comprehensive assessment of sanitation compliance in various aspects of service and 

facility condition, which contributes to quality and safety in the industry.  

The Food Service Sanitation VR simulator can be customised to meet the specific 

educational goals and needs of students to provide them with the most useful learning 

experience possible, and to diversify the experience as part of a virtual excursion into a future 
profession. 

6 Results and Discussion 

The developed VR simulator has been implemented in the educational tracks of Kazan State 

Medical University and is being tested among students. The use of VR simulator for catering 

training is an important tool that can bring significant benefits and improvements to the 

industry, enabling immersive learning, providing a safe learning environment and variability 

of scenarios. This VR approach can be more effective than traditional teaching methods. 
Students are more likely to remember and better absorb information learnt through immersive 

experiences. In addition, learning time is reduced because students can practice skills faster 

and more efficiently without requiring hours of on-the-job practice. In the long term, 

investing in VR training can lead to lower costs for hands-on training and safety in the 

foodservice industry, as students gain experience without the need for real-world resources 

and materials. 

VR training can prepare catering professionals to better serve customers and enforce 

sanitation and hygiene standards, ultimately contributing to improved service quality and 
safety. All these arguments emphasise the importance of using VR simulators for catering 

training and their potential impact on improving the training of professionals in the industry. 

Additional scenarios can be proposed for a VR simulator for the sanitation inspection of 

catering establishments to help train students and professionals in the field in a more complete 

and varied way. Here are some ideas for additional scenarios: 

- Checking kitchen appliances and equipment, 

- Inspecting food quality control, 

- Verifying food delivery and storage conditions, 
- Checking staff training, 

- Emergency and crisis management scenarios, 

 

 
 

 

, 02018 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248402018 84

6

RETRACTED



 

 

- Scenarios for evaluating the effectiveness of sanitation interventions. 

These additional scenarios will help to educate students and professionals more deeply 

and comprehensively about sanitation inspection of food service establishments and improve 

service quality and safety in the industry. 

7 Conclusions 

The introduction of the virtual food service sanitation inspection simulator is an innovative 

training tool that can bring significant benefits and improvements to quality control training 
in the food service industry, helping to develop skills to monitor and enforce sanitary norms 

and standards, and ultimately improve the effectiveness of training highly qualified 

professionals. Overall, the VR simulator for sanitary inspection of catering establishments 

combines innovative technology, pedagogical benefits and the potential to improve training 

and supervision of important aspects of the industry. 
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