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Abstract. This paper describes the applications and challenges of virtual reality (VR) technology,
with a focus on how to improve users' sense of experience in VR environments. In order to better
understand users' sense of experience in VR environments, this paper uses a variety of methods
for data analysis. The findings show that the older and longer the duration, the more immersive
the user is and the higher the immersion with Oculus Rift. 30-36 year old males, 32-35 year old
females, and 34-40 year olds experienced higher immersion, while 34-44 year olds had the lowest
motion sickness but the best experience. Men with HTC Vive experience higher immersion,
while women and others with Oculus Rift experience higher immersion. According to the study,
the HTC Vive is best for users under the age of 30, the Playstation VR is best for users aged 30-
50, and the Oculus Rift is best for users over 50. In terms of duration, the Oculus Rift provides
the best experience for users under 10 minutes and over 40 minutes, while the HTC Vive is better
in the 10-40 minute duration. Male users are most immersed at 23-31 minutes, female users are
most immersed at 23-31 minutes, and other users are most immersed at 26-33 minutes. Motion
sickness was lowest, but the best duration of the experience was 31 minutes. HTC Vive users felt
higher immersion at 25-32 minutes, Playstation VR users at 21-28 minutes, and Oculus Rift users
at 25-34 minutes. These conclusions provide an important reference basis for improving users'
experience in the VR environment. At the same time, this paper puts forward targeted
recommendations based on the conclusions drawn from the statistical analysis of the data, which
can largely help users to improve the sense of VR experience and bring users an immersive
virtual reality experience.
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1. Introduction

Virtual Reality (VR) technology is a technology that can create virtual environments that seem to be in
the middle of the real world, and it has been widely used in the fields of gaming, training, and healthcare
[1]. Ina VR environment, users can interact with the virtual environment through head-mounted displays,
joysticks, and other devices, and this type of interaction allows users to feel the scenes and situations in
the virtual environment in a more immersive way, thus improving the user's participation and experience
[2]. However, the development of virtual reality technology still faces some challenges, and one of the
important challenges is how to improve the user's sense of experience in the VR environment [3]. This
requires in-depth research and analysis of users' perception, attention, and emotion in VR environments
[4]. In order to better understand the user's sense of experience in VR environments, researchers have
used a variety of methods to analyze the data [5].
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First, researchers can monitor and record users' physiological responses in VR environments through
sensors and other devices. These physiological responses include heart rate, skin resistance, eye
movement, etc., which can reflect the user's cognitive and emotional state of the virtual environment [6].
Through the analysis of these physiological responses, researchers can understand the emotional
changes of users in different scenarios, and then optimize the design and interaction of the virtual
environment to improve the user's experience [7].

Secondly, researchers can also understand users' subjective feelings towards VR environments
through questionnaires and other means [8]. These questionnaires include questions on user satisfaction,
emotional response, attention, etc., which can help researchers understand the subjective experience and
feelings of users [9]. By analyzing the results of these questionnaires, researchers can find out what
users' preferences and needs are for different aspects of virtual environments, so as to further optimize
the design of virtual environments and the way of interaction, and to improve the users' experience [10].

Finally, researchers can also understand how users behave and interact in VR environments through
behavioral analyses and other means. These behavioral analyses include the user's movement trajectory,
gesture interactions, and other aspects, which can help researchers understand the user's behavior and
interaction style in the virtual environment. By counting and analyzing the results of these behavioral
analyses, researchers can discover the patterns and trends of users' behaviors and interaction styles in
virtual environments, so as to further optimize the design of virtual environments and interaction styles,
and to improve the users' sense of experience.

In summary, data analysis plays an important role in studying users' experience in virtual reality
environments. By analyzing a variety of data such as users' physiological responses, questionnaires and
behavioral analysis, we can understand the characteristics of users' cognition, emotions and behaviors
in virtual environments, so as to optimize the design of virtual environments and interaction methods,
and improve users' sense of experience.

2. Data set visualization

With the continuous development of virtual reality (VR) technology, more and more people are using
VR devices to experience virtual environments. However, the design of virtual environments and the
way of interaction have a great impact on the user's sense of experience. In order to improve users' sense
of experience in VR environments, researchers need to understand users' physiological responses,
emotional states, and preferences in different scenarios, which requires collecting and analyzing a large
amount of data. Therefore, researchers developed a dataset containing users' experiences in VR
environments with the aim of enhancing VR technology by analyzing user experiences.

The dataset includes data related to users' physiological responses, emotional states, and user
preferences in the VR environment. Among them, physiological reactions include indicators such as
heart rate and skin conductivity, which can reflect users' physiological reactions and emotional states in
different scenarios. Emotional state includes the user's emotional response in different scenes, such as
happy, sad, surprised, etc. User preference includes the user's preference for different scenes, preference
for different interaction methods, and so on. By analyzing these data, researchers can understand how
users feel about their experiences in different scenarios, so as to optimize the design of VR environments
and interaction methods, and to improve the user's sense of experience. Some of the data are shown in
Figure 1.

The purpose of this dataset is to enhance VR technology by analyzing user experience. By collecting
and analyzing data such as users' physiological reactions, emotional states and user preferences in
different scenarios, researchers can understand the characteristics of users' cognition, emotions and
behaviors in VR environments, and thus optimize the design of VR environments and the way of
interaction to improve users' sense of experience. The dataset can help developers optimize VR systems
and create tailored experiences that improve immersion and overall user satisfaction.

In summary, the development and application of this dataset will have a significant impact on the
development and application of VR technology. By collecting and analyzing data on users' experiences
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and improve the user experience, thus promoting the development and application of VR technology.

Table 1. Partial data presentation.

UserID  Age Gender VRHeadset Duration = MotionSickness Immersion Level
1 40 Male HTC Vive 13.598508 8 5
2 43 Female HTC Vive 19.950815 2 2
3 27 Male PlayStation VR 16.543387 4 2
4 33 Male HTC Vive 42.574083 6 3
5 51 Male PlayStation VR 22.452647 4 2

3. Exploratory analysis of data

Immersion is used to measure how immersive a user feels in a VR experience. It represents the subjective
level of immersion reported by users and can be measured on a scale of 1 to 5, with 5 indicating the

highest level of immersion.

First, the percentage of each level of immersion 1-5 was counted and represented in pie charts and
bar charts, as shown in Figure 1. As can be seen from Figure 1, the distribution of the data is relatively

even, with roughly the same number of people at each level of immersion.

ImmersionLevel

Second, the distribution of the data according to different age groups using the bar chart statistics is
shown in Figure 2. As can be seen in Figure 1, the distribution of the data is relatively even in terms of
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Then, the different age groups were divided into different groups corresponding to the six groups
from 1-6, and the percentages of the number of people with various levels of immersion were counted
separately using bar charts, as shown in Figure 3.
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Figure 3. Statistical data charts.
(Photo credit: Original)

In addition, gender may also be an important factor influencing the level of VR immersion, using bar
charts to count the proportion of people in the groups of different genders with various levels of
immersion, and the results are shown in Figure 4.
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Figure 4. Statistical data charts.
(Photo credit: Original)

Secondly, the length of time wearing a VR helmet is also an important factor affecting the sense of
VR experience, this paper according to the length of time wearing a VR helmet will be divided into five
groups of 1-5, and then the distribution of the number of people in the five groups of each degree of
immersion, histogram shown in Figure 5.
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Figure 5. Statistical data charts.
(Photo credit: Original)

Finally, physiological reasons are also important factors that lead to different VR immersion for
different people, for example, some people are prone to vertigo when experiencing VR, and this paper
uses bar charts to statistically measure the effect of vertigo on the level of immersion, as shown in Figure
6.

MotionSickness (1:1) vs ImmersionLevel
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Figure 6. Statistical data charts.
(Photo credit: Original)

According to the study, the majority of users are between the ages of 30 and 40, with the immersion
levels of each age group largely balanced. This shows that VR technology is not something that only
young people can enjoy, but that people of all ages can feel the immersion it provides. In addition, the
number of each gender is almost the same, with a balanced ratio of four immersion levels for most men
and five immersion levels for women. This also shows that VR technology is not just for men or women,
but for all people.

When it comes to the choice of VR headset, most users use the Oculus Rift, this is because the Oculus
Rift delivers the best experience. This can be seen in the Oculus Rift's share of the VR market, which is
far more than other brands of VR headsets. This also shows the leadership of Oculus Rift in VR
technology.

In terms of duration of VR headsets, users with a duration of less than 20 minutes are less immersed
and the longer the duration, the higher the immersion. This is because in a short period of time, users
are not able to fully immerse themselves in the VR experience, whereas in a longer duration, users can
better adapt to the VR environment and thus feel the immersion more deeply.

Finally, the effect of motion sickness on the VR experience is also an important factor. The more
severe the motion sickness, the lower the immersion. This is because motion sickness makes users feel
uncomfortable, which affects their immersion. Therefore, in VR experience, we need to pay attention to
the user's physical condition to minimize the effect of motion sickness and improve the user's immersion.
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In conclusion, the level of immersion is one of the important indicators to measure the user's
immersion in VR experience. In the application of VR technology, we need to consider the user's age,
gender, choice of VR headset, duration, and motion sickness to improve the user's immersion and
experience.

4. Analysis of results

Immersion level is one of the most important metrics for measuring a user's immersion in a VR
experience. This metric represents the subjective immersion reported by users and can be measured on
a scale of 1 to 5, with 5 indicating the highest level of immersion. Factors such as age, choice of VR
headset, duration, and motion sickness can affect user immersion.

First, age is an important factor in user immersion. Studies have shown that the older the age and the
longer the duration, the more immersive the user is. This is because older users are more mature, more
rational, and better able to adapt to the VR environment, thus feeling the immersion more deeply.
Additionally, the older the user, the more immersive they feel with the Oculus Rift. This may be due to
the fact that the Oculus Rift is designed to be more responsive to the needs of older users, thus increasing
their immersion.

Second, there are some differences in immersion by age and gender. Research shows that immersion
is higher for men aged 30-36, women aged 32-35, and others aged 34-40. This may be due to the fact
that users in these age groups are more mature and better able to adapt to the VR environment.
Additionally, males using the HTC Vive experience higher levels of immersion, while females and
others using the Oculus Rift experience higher levels of immersion. This may be due to the fact that
different VR headsets have different designs and features, which affects the user's immersion.

Thirdly, the choice and duration of the VR headset is also an important factor that affects the user's
immersion. Different VR headsets are suitable for users of different age groups and genders. For
example, HTC Vive is most suitable for users under 30 years old, Playstation VR is most suitable for
users aged 30-50 years old, and Oculus Rift is most suitable for users over 50 years old. Additionally,
users of different durations will also experience different levels of immersion. Studies have shown that
the Oculus Rift provides the best experience for users under 10 minutes and over 40 minutes, while the
HTC Vive has a better experience for durations of 10-40 minutes. This could be due to the differences
in design and functionality of different VR headsets, which affects the user's immersion.

Finally, motion sickness is also one of the major factors that affects user immersion. The study
showed that the lowest level of motion sickness but the best duration of the experience was 31 minutes.
In addition, Oculus Rift users had the lowest motion sickness but the best experience. This may be due
to the fact that the Oculus Rift is designed to be more ergonomic, which reduces user discomfort. Male
users were most immersed at 23-31 minutes, female users were most immersed at 23-31 minutes, and
other users were most immersed at 26-33 minutes. This may be due to the fact that users of different
genders and age groups have different adaptability to the VR experience, which affects their immersion.

In summary, immersion level is one of the most important indicators of user immersion in a VR
experience. Factors such as age, choice of VR headset, duration and motion sickness all affect the user's
immersion. In the application of VR technology, we need to consider the user's age, gender, choice of
VR helmet, duration, and motion sickness in order to improve the user's immersion and experience.

5. Conclusion

Based on the above conclusions, we can see that factors such as age, gender, use of equipment, duration
and so on have a greater impact on the immersion and degree of motion sickness in VR experience.
Therefore, we need to make choices and adjustments according to our own situation when conducting
VR experiences in order to get the best experience.

First of all, age is an important factor affecting immersion and motion sickness level. According to
research, the older you are, the stronger the immersion and the lower the level of motion sickness.
Therefore, for older users, it is recommended to choose Oculus Rift for the experience to get better
immersion and less motion sickness symptoms.
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Secondly, gender and the device used can also have an impact on immersion and motion sickness
levels. According to the study, the HTC Vive is better suited for younger male users, the Playstation VR
is better suited for users between the ages of 30 and 50, and the Oculus Rift is better suited for users
over the age of 50. In addition, women and others experience a higher level of immersion with the
Oculus Rift, while men experience a higher level of immersion with the HTC Vive. Therefore, when
choosing a device, you need to consider your gender and age and choose the most suitable device for
you.

In addition, duration can also have an impact on immersion and level of motion sickness. According
to research, the Oculus Rift provides the best experience for users of less than 10 minutes and more than
40 minutes, while the HTC Vive has a better experience for durations of 10-40 minutes. Therefore, when
engaging in a VR experience, you need to choose and adjust the duration of your experience to get the
best out of it.

Finally, for users with high levels of motion sickness, it is recommended to choose a VR experience
with a shorter duration to minimize the occurrence of motion sickness symptoms. In addition, proper
rest and adjustments can be made before the VR experience to alleviate motion sickness symptoms.

In conclusion, choosing the most suitable VR experience for you based on factors such as age, gender,
equipment used and duration can result in better immersion and fewer motion sickness symptoms. When
performing VR experiences, you need to make choices and adjustments according to your own situation
to get the best experience.
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