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Abstract 

Humanization and multi-function are the inevitable trend of the development of 
intelligent device system and human-computer interaction interface. The development 
of virtual reality technology will certainly promote the development of human-computer 
interaction to a higher quality, more convenient and more immersive direction. Today's 
era, virtual reality technology and virtual reality equipment are developing, this paper 
starts from the development of virtual reality equipment, analyzes the necessity of 
virtual reality equipment in human-computer interaction technology, and analyzes the 
research and application of human-computer interaction technology, and shows some 
application examples and virtual reality equipment still faces problems in the 
development 

Keywords  

Virtual reality, human-computer interaction, development, application, cognition and 
interaction.  

1. Introduction 

Human-computer interaction is a science that studies the interaction between systems and 
users, and is a science that studies the design, evaluation and implementation of interactive 
computing systems for people to use and research on these phenomena. 

The user-friendly human-machine interface can reduce the user's memory load, shorten the 
user's learning and operation time, simplify the operation method, improve the user's work 
efficiency, and improve the safety of user operation. Humanization and multi-function are the 
inevitable trend of the development of human-computer interaction interface of intelligent 
equipment system, so human-computer interaction design is also one of the important parts of 
intelligent equipment system design. Therefore, the emergence of virtual reality equipment is 
necessary and inevitable.  

2. Development process and history of virtual reality equipment 

2.1. 1930s science fiction 

In the 1930s, writer Stanley G. Weinbaum mentioned a kind of virtual reality glasses in his novel 
"Pygmalion's Glasses". When people wear it, they can see, hear, and smell what the characters 
feel inside, as if they were actually living in it. 

2.2. Early research in the 1950s-1960s 

1. The first VR device in the mid - 1950s 

American photographer Morton Heilig invented the first VR device: Sensorama . This device is 
considered by some to be the granddaddy of VR devices. 
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It's huge (pictured below), with a fixed screen, 3D stereo, 3D display, vibrating seat, fan 
(simulating wind blowing), and a scent generator. It can be seen that in the early days, people's 
understanding of virtual reality was not limited to vision, as shown in Figure 1. 

 
Figure 1 Sensorama device 

2. The first VR glasses in 1960 

Morton Heilig has filed a patent document for a more ingeniously designed VR glasses, bringing 
the fantasy device in Weinbaum's novels to reality. 

In appearance, the design of this VR device is very similar to modern VR glasses. However, it 
only has a stereoscopic display function and does not have a posture tracking function. That is 
to say, when people wear glasses to look left and right, the scene in the glasses does not change, 
as shown in Figure 2. 

 
Figure 2 Patent documents for VR glasses 

3. 1968 "Sword of Damocles" 

American computer scientist Ivan Sutherland invented the prototype of VR glasses that is 
closest to the concept of modern VR equipment. Because of its heavy weight, it needs to be hung 
on the top of the person's head by a pair of robotic arms, so it is dubbed the "Sword of Damocles". 

This VR glasses, through ultrasound + mechanical axis, realizes the preliminary " posture 
detection " function. When the user's head posture changes, the computer will calculate a new 
graph in real time and display it to the user. It can be said that modern VR glasses are all 
technological innovations of the "Sword of Damocles", as shown in Figure 3. 

 
Figure 3 Sword of Damocles 
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2.3. The first VR boom in the 1990s 

In the 1990s, with the popularity of the market, VR glasses ushered in the first boom. The 
productization of this high-tech toy has aroused great interest in the media and industry, and 
major game console companies regard it as a transformative opportunity for the game industry, 
and are scrambling to launch their own VR glasses products . However, the display technology, 
3D rendering technology and motion detection technology in the 1990s were immature, and 
the viewing experience was far from "usable" standards. After these VR products were launched, 
they were criticized by players. So they quickly disappeared from the market without exception. 
Manufacturers have also recognized the huge barrier between ideal and reality, and they have 
all stopped and waited for the further development of technology. 

2.4. The 21st century VR boom restarts 

In the 21st century, VR equipment has developed rapidly. In 2012, the Oculus Rift came out, 
which brought people's vision back here. Since then, various VR devices have sprung up , such 
as Google's release of its VR experience version: CardBoard . It enables people to experience the 
effects of a new generation of VR at a very low price. In 2015, HTC vive was officially released 
at MWC2015. The following year, Sony announced PSVR, and then mass manufacturers began 
to develop their own VR equipment, and the new year of VR officially began. 

3. The application of virtual reality equipment in human-computer 
interaction technology 

3.1. Sensory and interactive experience 

1. Visual presentation 

Virtual reality equipment makes the display of interactive products not limited to animation 
design on a fixed screen, but is presented in a way that is closer to reality, allowing users to 
freely decide the viewing angle and range to enhance immersion. 

2. Auditory feedback 

Using the calculation of various parameters of the computer, coupled with the easy-to-adjust 
headphone equipment on the VR helmet , the equipment can make full use of various 
parameters of the sound to produce a real, three-dimensional sound effect. It is beneficial to be 
used as a supplement to other senses to perceive feedback more effectively, or to improve the 
authenticity of feedback, and enhance the human-computer interaction experience. 

3. Haptic feedback 

Some virtual reality devices have haptic feedback, such as Virtual Technology The company's 
haptic feedback gloves can feel the reaction force of virtual objects while operating, providing 
a more realistic feeling, as if you have touched the objects in the screen, bringing a strong sense 
of reality. 

Most of today's controllers are still operated with buttons and keys, which cannot imitate the 
real touch feeling, but they are in line with human mechanics, and most of the keys are in line 
with the actual actions in virtual reality, which is conducive to enhancing the sense of 
immersion. 

3.2. Cognitive process and interaction design principles 

In the design of virtual reality type programs, more emphasis is placed on the sense of reality, 
using smart devices such as helmets and controllers to imitate the behavior of people in the real 
world, so the user's perception and recognition process will be faster and easier. Identifying its 
content and meaning is more conducive to the collection of information. At the same time, the 
interaction methods and means are also more suitable for the real world, which allows users to 
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operate according to real experience skillfully after knowing the function of the buttons, and 
have a good human-computer interaction experience. 

3.3. Examples of practical applications of virtual reality devices 

paleontology in education as an example, there are problems such as the arrangement of 
practical teaching hours, the uneven professional level of teachers, the single experimental 
teaching method, the poor repeatability, the large amount of experimental specimens, and the 
high damage . Students conduct visual learning in a vivid and intuitive virtual environment. Its 
main features are high efficiency, interactivity, and multiple perception. The use of virtual 
reality to create an immersive, interactive and imaginative experience situation is conducive to 
strengthening students' knowledge and skills, stimulating learning interest, and promoting 
innovation. Virtual reality technology makes the experimental scene, experimental process, 
experimental guidance, and experimental results beyond the "real" reproduction. 

In addition, VR technology has also been applied in the fields of games, tourism, medicine, etc., 
which can make users immersed in the virtual world, as if they are in it and experience it in 
person. 

4. Difficulties to be overcome by virtual reality equipment in human-
computer interaction 

4.1. Hardware equipment still needs to be improved 

1. The problem that wearing comfort and freedom cannot have both 

For mobile devices, such as mainstream VR headsets , there are still long power lines or data 
cable connection issues that interfere with movement and put pressure on the head. For devices 
that are comfortable to wear, such as VR roller coasters , comfort is guaranteed, but the user's 
actual freedom of movement is low, and the actual activity space is only the size of the seat, 
which affects the user's degree of freedom. 

2. Computing and transmission capacity issues 

Insufficient computer calculation rate or data transmission rate can easily cause the user's 
brain nerves and body to make mismatched reactions and cause motion sickness. Serious 
people will experience dizziness, nausea and other adverse reactions after using VR for a few 
minutes . It affects the experience of using VR equipment . 

4.2. It is greatly restricted by the space 

Today's virtual reality devices cannot overcome the limited space of the real world while being 
immersed in the virtual world. The walking range in the virtual world is limited by reality, and 
because both eyes cannot see the real world, it is dangerous to a certain extent. 

4.3. The control method is still limited 

operation of virtual reality equipment has been relatively rich, the handle operation still has 
limitations, requiring a stronger sense of authenticity and substitution, and the functions that 
can be achieved by the buttons are still small. In contrast, the input methods of PC are more 
diversified, and there will be better solutions in the future, but it is not rich enough at this stage. 

5. Conclusions 

Virtual reality equipment enables users to experience, feel, and operate from more sensory 
dimensions in the process of human-computer interaction. At the same time, the pictures and 
operations in the virtual reality device are more in line with people's daily behavior cognition, 
which is helpful for users to adapt to the device and obtain information more quickly. Although 
virtual reality equipment is still in its imperfect stage, it already has an important position in 
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human-computer interaction. It is believed that in the continuous development in the future, 
virtual reality technology will be more perfect, and more suitable ways of interaction will 
appear. 
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