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What interfaces are best for VR?

How should we communicate with com-

puters and smart devices in the world 

of VR? VR viewed only when wearing a 

headset is quite removed from the real 

world. In the real world, users input in-

formation using a keyboard, mouse and 

touchscreen and check the results on the 

screen. However, in VR, it is as if users 

are input into the device along with in-

formation. �erefore, a di�erent interface 

approach is required. Let’s explore what 

VR interfaces are currently available.

Hands-free | VR interfaces utilizing smartphones, such as Google’s 

Cardboard headset, o�en cannot be combined with a separate input 

device. In such cases, the eye-tracking method, in which the menu is 

navigated and icons are selected through eye movement, is useful. It 

lets users navigate VR hands-free, but the downside is that menu and 

icon selection is slow and inaccurate at times. A good example is Iron 

Man’s suit; the superhero operates his suit only by wearing his helmet 

and selecting from the menu with the movements of his eyes.

  

Controller | Sometimes VR-speci�c controllers, similar to those used 

for PlayStation and Xbox, are used. �ey can be held in or worn on 

the hands. �is type of controller can be converted into a game item 

such as a sword or gun in VR. Information input can be carried out 

easily and quickly as it is operated by hand, but the downside is that it 

has to be purchased separately.

Hand tracking | A sensor that tracks hand and �nger motions and 

inputs commands accordingly can be used as an interface. �is tech-

nology was showcased in the �lm Minority Report. It has yet to be 

brought to perfection, but Leap Motion is making notable strides in 

this sector. 

The touchscreen system enables users 
to operate smart devices just by lightly 
touching icons without the need to type 
in keywords and commands. 

HTC’s Vibe is a controller-type VR interface, which 
allows users to enter detailed commands using 
different sensors. © salajean/Shutterstock
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Voice tracking | �is interface can 

enter commands in VR without 

the need for a separate controller or 

hand gestures. Thanks to AI, voice-

sensing technology is making rapid 

progress. However, it is still not 

functional unless preset commands 

are used. 

BCI (brain computer interface) | 

BCI is a communication pathway 

between the brain and a computer. 

BCI utilizes the electrical activity of 

the human brain. Think of the film 

Avatar, in which a person lying in a 

remotely located device manipulates an avatar just through the mind. 

�is is the ultimate VR interface that requires no words or body ges-

tures. However, this �eld has yet to be developed and requires further 

research.

Sensors improving immersion

Sensors are essential to increase immersion in VR. The headset is 

mounted with a triple-axis acceleration sensor and revolving sensor 

to recognize the user’s motions. When the user’s head turns, the sen-

sors instantly identify the direction and angle so that the appropriate 

image among the 360° images and interface can be o�ered. 

The triple-axis acceleration sensor built into the 
headset senses motions in x, y and z directions 

and thereby offers images and interfaces in 
accordance with the user’s motions.

y

x

z



VR 장치는 센서가 사용자의 움직임을 감지해,  

그때그때 다른 영상을 보여줍니다. 그 덕분에 사용자가  

VR 세계에 완전히 몰입할 수 있는 것이고요.  

일반적인 VR 헤드셋은 내부에 센서와 디스플레이를  

모두 가지고 있습니다. 하지만 앞에서 만들었던  

카드보드 헤드셋처럼 스마트폰을 활용하는 헤드셋은 

스마트폰이 디스플레이와 센서의 역할을 모두 할 수 있어야 

하지요. 그렇다면 내 스마트폰은 고개를 돌리고,  

일어섰다 앉았다 하는 등 움직임을 잘 감지할 수 있을까요? 

스마트폰의 동작 센서가 작동하는지,  

‘과학저널’ 앱을 통해 확인해 봅시다. 

센서값으로 VR의 원리 알아보기

 준비물  과학저널 앱을 설치할 수 있는 스마트폰

활동 ➌

현재 스마트폰의 움직임이 그래프로 표시됩니다.  ⓘ 모양을 누르면 

움직임 정보를 숫자나 그래프로 나타나도록 선택할 수 있습니다. 

움직임은 x, y, z방향, 3가지가 있는데, x는 좌우, y는 앞뒤, z는 위아래 

움직임을 나타냅니다. 

2

앱 스토어나 구글 플레이 스토어에서 ‘과학저널’ 또는 ‘science journal’ 

을 검색해서 설치합니다.1

활동하기
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VR devices are designed to offer different images in 
accordance with the user’s motions tracked by sensors. 
This ensures the user’s full immersion in VR. A VR 
headset is typically built with sensors and a display. 
However, as shown by making the cardboard headset 
in Activity I, headsets utilizing smartphones require a 
smartphone to function both as the display and sensor. 

Is your smartphone able to track your motions (head 
turning, standing up and sitting down) without error? 
Let’s find out if your smartphone can function as a 
motion sensor by downloading the Science Journal app. 

VR and Sensor Values

 What to prepare  A smartphone that can download the Science Journal app

A graph showing the current motions of your smartphone 
can be selected. Press ① to express motion information 
in numbers or a graph. Motions are tracked in the three 
directions of x, y and z, each of which represents left and right, 
forward and backward, and up and down, respectively. 

2

Search “Science Journal” on the App Store or Google Play 
Store and download the app.1

Select the direction for tracking motions among x, y and 
z and touch the red button at the bottom to record data. 
Press the red button again to stop recording. When 
finished, a graph tracking your smartphone’s movements 
appears as shown on the right.

3

Attach your smartphone to the VR headset and move around with the recording button 
of the Science Journal app pressed. Remove your smartphone and stop recording. 4

The app can also track sound and illumination. When finished tracking motions, 
try tracking other items and check their graphs.  7

Check how your motions are tracked in a graph. Describe how such a graph 
could be produced.5

Explain the method of switching images from one to another in accordance  
with the user’s motions in a VR device.6

Activity

2726 

Activity ➌



x, y, z 중 어느 방향의 움직임을 측정할 것인지 선택하고,아래쪽의 

빨간색 버튼(기록 버튼)을 터치하면, 움직임 데이터를 저장할 수 

있습니다. 멈추고 싶으면 빨간색 버튼을 다시 한 번 누릅니다. 

기록이 끝나면 오른쪽 화면처럼 스마트폰이 움직인 과정이 

그래프로 나타납니다.

3

과학저널 앱에서 녹화 버튼을 누른 채로 VR 헤드셋에 스마트폰을 끼웁니다. 이리 저리 움직인 다음, 

헤드셋에서 스마트폰을 꺼내서 녹화를 멈추세요. 4

과학저널 앱에는 움직임 외에도 소리, 조도(밝기)도 측정할 수 있는 기능이 있습니다.  

움직임 측정이 끝나면 다른 항목들도 측정해서 그래프를 확인해 보세요. 7

자신의 움직임이 센서의 그래프에서 어떻게 나타났는지 확인합니다.  

왜 이런 그래프가 나왔는지 얘기해 봅시다.5

VR 장치에서 사용자의 움직임에 따라 화면을 어떻게 바꿔줘야 할지 얘기해 봅시다.6
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관련 학과는?
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진로  

   탐색

가상현실을 구현하는 기술은 어느 정도 완성 단계에 이르렀습니다. 그러나 빠른 통

신망을 통해 고해상도 이미지를 바로바로 화면에 띄울 수 있는 기기의 개발은 아직

도 진행 중입니다. 가상현실이 보편화되려면, 무엇보다 기기의 가격이 보통 사람들도 

   헤드셋, 인터페이스 장치 등 가상현실과 관련한 다양한 하드웨어를 기획하고 생산

하는 일을 합니다.

   가상현실을 작동시키는 인터페이스를 개발하고, 현장체험, 게임, 가상훈련과 같은 

다양한 가상현실 콘텐츠를 기획·제작·보급하는 일을 합니다.

     가상현실 서비스를 제공하기 위해 초고속인터넷과 콘텐츠 사이트를 운영·관리합

니다.

  가상현실 관련 직업

요즘 정보통신 기술은 단순히 많은 정보를 빠르고 정확하게 처리하고 전달하는 것뿐만 아니

라, 기계가 사람들의 감정을 읽고 교감할 수 있도록 기술의 범위가 넓어지고 있습니다. 정보기

술에 ‘감성’이 더해진 것이지요. 그래서 어떻게 하면 가상의 공간에 현실 세계와 똑같은 또 하

나의 세계를 만들 수 있을지 연구하는 가상현실 전문가는 사람에 대한 지식뿐만 아니라, 감성

공학이나 의공학 등에 대한 지식도  갖고 있어야 합니다. 요즘 스마트폰이 생활화된 것처럼, 

앞으로는 생활 속 여러 부분에서 가상현실을 경험하게 될 것입니다. 따라서 미래 사회에는 인

간공학 기술자, 의공학 기술자의 역할이 더욱 중요해질 것입니다. 

어떤 일을 할까요?

가상현실 전문가

전자기기 헤드셋, 인터페이스 장치 개발자

통신장비 통신공학기술자, 통신기술개발자, 통신망운영기술자

콘텐츠 개발자 영화, 게임 등 콘텐츠 제작자

sw교육 모듈형 교재_04 가상현실(OK).indd   28 2017-02-27   오후 3:45:59

Related majors
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telecommunications networks have yet to be developed. Hopefully this can be done 
at affordable prices. To this end, experts with knowledge in computer engineering, 
electrical engineering and electronic engineering are needed. Also, much attention 
will be given to the content offered through such devices. The focus will be placed on 
technology in the early stages, but in the end, content will become critical as in other 
service sectors. 

VR technologies have continued to evolve to ensure a considerable level of immer-
sion. Still, devices that can instantly display high-resolution images using high-speed 

  Design and develop a variety of VR hardware such as headsets and input devices
   Develop interfaces that manipulate VR and plans, produces and distributes VR con-
tent such as on-site experiences, games and virtual training

   Operate and manage the high-speed Internet connection and content sites that pro-
vide the platform for VR

  VR-related jobs

With the advent of the era of consumption driven by emotions, companies are 
focusing their resources on expanding technologies centered on advanced 
interaction with and tracking of consumers, instead of relying on simple 
stimulation. VR experts study, develop and apply emotion-centered ICT 
technologies to allow computers to recognize and appropriately respond to human 
emotions using wired and wireless sensors and pseudo-random noise. These 
experts must be equipped with knowledge in human engineering, sensibility 
engineering and bioengineering. It is projected that the boundaries between 
reality and VR will be blurred and VR will become a crucial part of everyday life 
in many sectors in the future. As such, the need for human engineers, UX (HCI) 
consultants and bioengineers will continue to surge. 

We specialize in computer animation, which is about recreating the motions of 
different forms of life on a computer screen and programming them to move 
around as directed by the user. 

Two factors are crucial in computer animation research. The first is thorough 
observation and a clear understanding of reality. In order 
to create virtual characters that move around like humans, 
the mechanism, patterns and causal relationship of human 
motions must be understood and modeled mathematically. 
If imagination is added, you can end up with an innovative 
character such as Gollum from Lord of the Rings. Thus, 
computer animation research can be said to be an area 
that brings reality and imagination together and realizes the 
combination on a computer screen. I believe our findings will be 
widely applied to diverse areas of both reality and VR. 

Lee Je-hee / Professor in the Department of Computer Science and Engineering, Seoul National University

Expert interview

What do they do?

   Rational, analytic and creative thinking skills are required for device development.
   Interest in diverse areas, attention to detail and persistence are required, as is a team 
spirit. 

   An artistic sense is required for content-making, along with a clear understanding of 
and interest in the latest cameras. 

Required aptitude

VR experts

Electronic devices Headset and interface device developer

IT equipment
IT engineer, IT technology developer, telecommunications network 
operating engineer

Content developer Developer of content for movies and games

Career
  Exploration 

computer 
engineering  

Drama /  
cinema  

electrical 
engineering 

electronic 
engineering
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큰 부담 없이 살 수 있는 수준이어야 합니다. 따라서 가상현실 기기를 개발하기 위

한 컴퓨터공학이나 전기 및 전자공학의 지식이 필요합니다. 또 기기의 발전과 함께 

가상현실에 어떤 내용을 담을 것인가 하는 콘텐츠 개발도 활발하게 이루어져야 합

니다. 초기에는 기술 중심으로 발전하겠지만, 다른 서비스 분야와 마찬가지로, 결국

에는 콘텐츠가 가장 중요한 역할을 할 것입니다.

컴퓨터 애니메이션이란 생명체의 움직임을 컴퓨터로 재현하고, 사용자가 명령하는 대로 

움직이게 만드는 걸 말합니다.

컴퓨터 애니메이션 연구에는 크게 두 가지가 중요해요. 첫째는 현실에 대한 정확한 관찰

과 이해입니다. 사람이 움직이는 방식과 원리, 인과관계를  

이해하고 수학적으로 모델링하면, 실제 사람이 움직이는 것과 

비슷하게 행동하는 가상의 캐릭터를 만들어낼 수 있죠. 여기에  

개인의 상상력을 덧붙이면 단순한 사람을 흉내 낸 가상의  

캐릭터가 아닌, 골룸 같은 새로운 생명체가 탄생하기도 해요.  

따라서 컴퓨터 애니메이션 연구는 현실과 상상력을 합쳐 컴퓨터로 

재현하는 분야라고 볼 수 있죠. 가상과 현실을 넘나드는 다양한  

분야에서 활발하게 쓰일 것이라 생각합니다. 

이제희 / 서울대 컴퓨터공학과 교수

전문가 인터뷰

   새로운 기기를 만들려면 논리적이고 분석적이며 창의적인 사고력이 필요합니다.

   호기심이 많고 다양한 분야에 흥미를 가진 사람에게 적합하며, 꼼꼼하고 끈기가 

있는 사람들에게 유리합니다.

   가상현실 콘텐츠 제작은 일종의 창작 활동에 해당하므로, 예술적인 감각이 필요

합니다. 동시에 새로운 기기에 대해서 흥미가 많은 사람이라면 더욱 좋습니다. 

어떤 적성이 필요할까요?

연극영화과 컴퓨터공학과 전자공학과전기공학과
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telecommunications networks have yet to be developed. Hopefully this can be done 
at affordable prices. To this end, experts with knowledge in computer engineering, 
electrical engineering and electronic engineering are needed. Also, much attention 
will be given to the content offered through such devices. The focus will be placed on 
technology in the early stages, but in the end, content will become critical as in other 
service sectors. 

VR technologies have continued to evolve to ensure a considerable level of immer-
sion. Still, devices that can instantly display high-resolution images using high-speed 

  Design and develop a variety of VR hardware such as headsets and input devices
   Develop interfaces that manipulate VR and plans, produces and distributes VR con-
tent such as on-site experiences, games and virtual training

   Operate and manage the high-speed Internet connection and content sites that pro-
vide the platform for VR

  VR-related jobs

With the advent of the era of consumption driven by emotions, companies are 
focusing their resources on expanding technologies centered on advanced 
interaction with and tracking of consumers, instead of relying on simple 
stimulation. VR experts study, develop and apply emotion-centered ICT 
technologies to allow computers to recognize and appropriately respond to human 
emotions using wired and wireless sensors and pseudo-random noise. These 
experts must be equipped with knowledge in human engineering, sensibility 
engineering and bioengineering. It is projected that the boundaries between 
reality and VR will be blurred and VR will become a crucial part of everyday life 
in many sectors in the future. As such, the need for human engineers, UX (HCI) 
consultants and bioengineers will continue to surge. 

We specialize in computer animation, which is about recreating the motions of 
different forms of life on a computer screen and programming them to move 
around as directed by the user. 

Two factors are crucial in computer animation research. The first is thorough 
observation and a clear understanding of reality. In order 
to create virtual characters that move around like humans, 
the mechanism, patterns and causal relationship of human 
motions must be understood and modeled mathematically. 
If imagination is added, you can end up with an innovative 
character such as Gollum from Lord of the Rings. Thus, 
computer animation research can be said to be an area 
that brings reality and imagination together and realizes the 
combination on a computer screen. I believe our findings will be 
widely applied to diverse areas of both reality and VR. 

Lee Je-hee / Professor in the Department of Computer Science and Engineering, Seoul National University

Expert interview

What do they do?

   Rational, analytic and creative thinking skills are required for device development.
   Interest in diverse areas, attention to detail and persistence are required, as is a team 
spirit. 

   An artistic sense is required for content-making, along with a clear understanding of 
and interest in the latest cameras. 

Required aptitude

VR experts

Electronic devices Headset and interface device developer

IT equipment
IT engineer, IT technology developer, telecommunications network 
operating engineer

Content developer Developer of content for movies and games

Career
  Exploration 

computer 
engineering  

Drama /  
cinema  

electrical 
engineering 

electronic 
engineering
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내 손으로 만드는 VR 글래스메이커
활동

  제품 기능 

자신의 스마트폰 크기에 맞는 자신만의 VR 체험 글래스를 제작하면서, 가상현실의  

구현 원리를 이해한다. 

  작동 원리

스마트폰에 설치되어 있는 가상현실 체험 앱의 화면을 이용해, VR 글래스의 볼록렌즈와  

초점거리의 복합적인 작용으로 가상현실을 경험한다.

  제품 사진

  제품 구조

제품 개요

폼보드로 직접 제작하는 VR 글래스구글 카드보드 사진

휴대전화

장착부

코받침

가시부

(보는 부분)

좌우영상

(분리부)

글/사진 신민철(신길중학교 교사) 
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DIY VR Glasses

  Product function 
Product function: To help students gain an understanding of the VR realization 
principle by making DIY VR experience glasses in parallel with the size of their 
smartphone. 

  How it works
Students experience VR through the interaction between the convex lenses of 
VR glasses and focal length using the VR experience app downloaded on the 
smartphone. A variety of app options is offered. Students can experience VR by 
moving around in all directions. 

  Product picture

  Product structure

  Production time : About 1 hour
  Needed materials and tools

  Key production principles : VR realization principle

  What requires attention in production
➊ Design your VR glasses in parallel with the size of your smartphone.
➋ Download an app for VR experience in advance (some are large in size).
➌ Use the cutter very cautiously. 

  Required knowledge and functions
➊ VR realization principle
➋ Ways to experience VR with VR glasses  
➌ Characteristics of each material and how to use tools

Product overview

Production overview

▲3 A4-sized styrofoam boards ▲3 drawings of VR glasses ▲2 convex lenses ▲Black hardboard

▲ 4 acrylic rings ▲ Ruler ▲ Glue gun ▲Cutter

Styrofoam board VR glassesCardboard VR glasses (from Google)

Smartphone 
position

Nose pad

Lenses

Divider for the left and 
right images

Information A 
Information A  

Information B
Information B 

The distance between the two 
cameras is adjusted to reflect the 

space between the eyes

Images shot by 
two cameras are 
shown on one TV

Information A and 
information B are 

separately recognized by 
the special VR glasses

The brain 
combines the two 

images

VR is realized by tracking 
motions along x, y and z

Maker
Activity

Written by  
Min-chul Shin (Singil Middle School teacher)

Gyro sensor
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  제작 시간 : 약 1시간

  필요한 재료와 도구

  핵심 제작 원리 : 가상현실의 구현 원리

  제작 주의사항

➊ 자신의 휴대폰 크기를 고려하여 VR 글래스를 설계해야 함.

➋ VR을 체험할 수 있는 앱은 용량이 큰 경우가 많으므로, 미리 다운받아 올 것.

➌ 칼을 사용하므로 안전사고에 유의할 것. 

  필요한 지식과 기능

➊ 가상현실의 구현 원리

➋ VR 글래스로 가상현실을 체험하는 방법  

➌ 재료의 특성과 공구의 사용법 

제작 개요

▲ A4 사이즈 폼보드 3장 ▲ VR 글래스 도면(3장) ▲ 양면 볼록렌즈 2개 ▲ 검정색 하드보드지

▲ 아크릴링 4개 ▲ 자 ▲ 글루건 ▲ 칼

A 정보 
A 정보 

B 정보 
B 정보 

사람의 눈 간격을 감안해 

2대의 촬영 카메라 

간격 조절

2대의 영상을 

하나의 TV에 표현

특수 안경에서 

A,B 정보를 

분리해서 인식

2개의 영상 정보를 

조합해 인식

x, y, z축으로  

우리가 움직이는 방향을 

감지하여 가상현실 구현
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SW Education Module Textbook 
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➋ Driverless Vehicles
➌ IoT(Internet of Things)
➍ Virtual Reality
➎ CRISPR
➏ Space Launch Vehicles
➐ Natural Disasters
➑ Smart Medicine
➒ Game Engines
➓ Sports Statistics



3. Accessing the 
VR World

1. Creating Illusions

Activity 1

Exploring the components 
of VR devices

 

Problem Decomposition

Exploring perspective and 
the three-dimensional 
effect through pictures

 

Recognizing Patterns

Organizing the principles of 
VR devices

 

Abstraction

Activity 2

Collecting 360-degree 
photos or two-dimensional 
photos

 

Problem Decomposition

Exploring how to produce 
panoramas and VR photos

 

Recognizing Patterns

Learning about the oper-
ating methods of “stitching 
algorithms”

 

Abstraction

Activity 3

2. Creating VR Content

Drawing a graph of sensor 
values of repeated motions 
using the Science Journal app

 

Recognizing Patterns

Checking diverse sensor 
values via a graph using the 
Science Journal app

 

Problem Decomposition

Checking coordinates that 
change in accordance with 
the movements of the 
smartphone

 

Abstraction

Software is changing the world. The programs installed in computers and apps 

that make it more convenient to use smartphones are all software. Software is in 

every part of our lives, so it is difficult to find areas where we are not affected by 

software.

The state-of-the-art science and technology that we see in the news is also 

helped by software. In turn, progress in math, science and technology advances 

software further. As such, math, science and technology are closely related with 

and cannot be separated from software. 

These module series were created through collaboration between experts in 

related fields and software education, and its suitability for classrooms has been 

verified. As students follow teachers' direction through each module, they will be 

able to better understand the world that has been changed by software.

How to Use 
This Program

Computational Thinking Map
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