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PumpingLife
ACM SIGGRAPH Asia 2019 XR
Runner-Up in Best XR Content

TransFork
ACM VRAST 2018 Demo

Best Demo Award

LiquidMask
ACM SIGGRAPH 2019 VR,AR,MR

Lotus
ACM SIGGRAPH Asia 2018 XR
Best VR/AR Tech. 3rd Award

AoEs
ACM SIGGRAPH 2017 E-Tec

Laval Virtual Award

BoEs
ACM SIGGRAPH Asia 2017 VR 

Showcase

SoEs+
ACM UIST 2016 Demo

Best Demo Award

OoEs
ACM SIGGRAPH 2016 VR Village

Spider Silk
ACM SIGGRAPH 2015 E-Tec

AoEs+
Laval Virtual 2018

3D Games & Entertainment Award



What is the difference between "Emerging Technology" 
and "Emerging Experience"? 
你覺得"新穎科技"和"新穎體驗"有甚麼差別?

ⓘ Start presenting to display the poll results on this slide.

https://www.sli.do/features-google-slides?interaction-type=T3BlblRleHQ%3D
https://www.sli.do/features-google-slides?payload=eyJwcmVzZW50YXRpb25JZCI6IjEyTXlmT0pDYm41SVA0RmRZSTgtTWl6RGFoNEhzdVVDbXR3VGsyZ1dIWWtjIiwic2xpZGVJZCI6IlNMSURFU19BUEkxNTIwMTYwNDI3XzAifQ%3D%3D


「新穎科技」往往伴隨著「新穎體驗」，
“Emerging Technologies” always comes with ”Emerging Experience” ,
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而「新穎體驗」不見得是「新穎科技」...
but ”Emerging Experience” not always comes with ”Emerging Technologies” ...
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http://www.youtube.com/watch?v=2QlRvdhwr9g


What do you think? Is this an 
“Emerging Technologies” or 

“Emerging Experience” ?

你們覺得這是「新穎科技」
，還是「新穎體驗」？

https://www.teamlab.art/zh-hant/
7

https://www.teamlab.art/zh-hant/


This is an
“Emerging Experience”

這是「新穎體驗」

In 1992, this was an “Emerging 
Technologies”.

在1992年時，這曾經是「新穎科技」

The CAVE
 (Cave Automatic Virtual Environment)

 Carolina Cruz-Neira, Daniel J. Sandin, and 
Thomas A. DeFanti. 

Borderless
teamLab
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http://www.youtube.com/watch?v=cqBCd0VnN7A


What do you think Birdly is an 
“Emerging Technologies” or 

“Emerging Experience” ?

你們覺得這是「新穎科技」
，還是「新穎體驗」？

https://birdly.com/
10

https://birdly.com/


This had “Emerging Technologies” 
and come with “Emerging 

Experience” in 2015.

在2015年，這是「新穎科技」
也伴隨著「新穎體驗」。

https://birdly.com/

Flap wings 
simulation with 

resistance 
feedback interface

Simulate 
moving with 

wind feedback

Body tilts and lifts 
Simulation with 

3-DoF haptic 
feedback platform

Immersive HMD
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模擬身體傾斜與抬升的3-DoF 體感平台

模擬翅膀拍動的
輸入與阻力回饋介面

模擬移動時的
風回饋

模擬身體傾斜與抬升
的3-DoF 體感平台

沉浸式頭戴顯示器

https://birdly.com/


Flap wings 
simulation with 

resistance 
feedback interface

Simulate move 
with wind 
feedback

Body tilts and lifts 
Simulation with 

3-DoF haptic 
feedback platform

Immersive HMD

[Cardin et al. CASA’07]

[Deligiannidis et al. 3DUI’06]

[Ivan Sutherland 1968]

If you want to date back those technologies, there are 
some concepts may be similar！

[Oculus Rift CV1 2016]

...
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模擬翅膀拍動的
輸入與阻力回饋介面

模擬移動時的
風回饋

模擬身體傾斜與抬升
的3-DoF 體感平台

沉浸式頭戴顯示器



[Ivan Sutherland 1968]

[Oculus Rift CV1 2016]

https://en.wikipedia.org/wiki/Oculus_Rift_CV1

After
48 years
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- Looks real
- Moves realistically

- Feels real
- Sounds/Smells real
- Real-time Response

https://en.wikipedia.org/wiki/Oculus_Rift_CV1


How many works is related with 「Emerging Technology」?
請問上述四件作品，有幾個是「新穎科技」？

https://youtu.be/ZxHDj1r48Rs
https://youtu.be/lZTV79EoauA
https://youtu.be/r_b1xeAsc_Y


Outline
● 人機互動研究 HCI Research

○ Incremental and Radical Innovation
○ Design-Driven Innovation

● 新穎科技 Emerging Technology
○ VR Simulation/Application with Haptic Feedback
○ Multisensory Feedback in VR

● 新穎體驗 Emerging Experience
○ Human Food Interaction (Edible Interaction)
○ Physical Training with IoT (Work-in-Progress)
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Human-Computer Interaction 

HCI Research
人機互動研究

16



17

Human-Computer Interaction 

HCI Research
人機互動研究

SIGCHI 2021 Subcommittees 分類

● User Experience and Usability
● Specific Applications Areas
● Learning, Education, and Families
● Interaction Beyond the Individual
● Games and Play
● Privacy and Security
● Visualization
● Health
● Accessibility and Aging
● Design
● Interaction Techniques, Devices, and Modalities
● Understanding People: Theory, Concepts, Methods
● Engineering Interactive Systems and Technologies
● Critical and Sustainable Computing
● Computational Interaction

人因工程與
認知心理

互動技術與
新穎科技

人文與教育
(社會科學)

https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#User-Experience-and-Usability
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Specific-Applications-Areas
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Learning-Education-and-Families
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Interaction-Beyond-the-Individual
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Games-and-Play
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Privacy-and-Security
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Visualization
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Health
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Accessibility-and-Aging
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Design
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Interaction-Techniques-Devices-and-Modalities
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Understanding-People-Theory-Concepts-Methods
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Engineering-Interactive-Systems-and-Technologies
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Critical-and-Sustainable-Computing
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Computational-Interaction


Design-Driven Innovation
設計力創新(設計驅動創新)

                                                                                                                           [Roberto Verganti, 2011]
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Incremental and Radical Innovation 
[Roberto Verganti, 2011]
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Incremental and Radical Innovation 
[Roberto Verganti, 2011]
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Radical

Technology Change:

4G -> 5G
Meaning Change:

Clubhouse



Design-Driven Innovation 
[Don Norman and Roberto Verganti, 2012]
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？

？

C

BA

Should be where?
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Emerging Technology
新穎科技

                                                                                                                         



VR Simulation/Application with Haptic Feedback

[Jain et al. UIST’16]

Immersive Scuba Diving

[Rheiner et al. SIGGRAPH’14]

Birdly an attempt to fly VR ZONE SHINJUKU

BANDAI NAMCO Amusement Inc.
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Moving Around in Virtual
Space with Spider Silk

24



Paul Giacoppo Writer
Ultimate Spider-Man(Animated Series) 
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[Han et al. 
SIGGRAPH’15]

[Han et al. 
SIGGRAPH’17]

[Chen et al. 
UIST’16]

[Han et al. 
SIGGRPAH’16] [Han et al. 

SA’17]

Moving Around in Virtual
Space with Spider Silk



The Human Somatosensory System

“Psychophysical Dimensions of Tactile 
Perception of Textures” by Okamoto et al., 2013

Hardness 
(Hard/Soft)

Warmness 
(Warm/Cold)

Friction 
(Moist/Dry/Sticky/S

lippery)

Fine 
roughness 
(Tough/Smooth)

Macro 
roughness
(Uneven, Relief)
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OoEs: Playing in the Immersive 
Game with Augmented Haptics

2929
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Movie Animation



Tracking System

31
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SoEs: Attachable Augmented 
Haptic on Gaming Controller

for Immersive Interaction. 32
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“很重”
● 輕量化->$$$$。
● $能解決的事可能是小事，但不見得是我們能

創造價值的事情。
● 處理對策: 將情境設為打鐵鍛造訓練。

"方向性問題，強度可以再強一點"
● 觸覺回饋的方向&多元性。

34

Battery

WeightV.S.



Bits of  Elements(BoEs)
@SIGGRAPH ASIA 2017
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Enhanced Virtual Environment 
with Haptic Feedbacks

Enhanced Immersive Interaction with 
Haptic Feedbacks

[Simeone et al. CHI’15] [Murakami et al. SIGGRAPH’15]

[Benko et al. UIST’16] [Fujinawa et al. VRST’17]

[Cardin et al. CASA’07] [Ranasinghe et al. CHI’18]

[ Hülsmann et al. VRIC’14] [Cheng et al. UIST’15]
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http://www.youtube.com/watch?v=VcLUvERP_3g


Emerging Technology
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https://youtu.be/ElsMsSU2Ht4?t=3m17s
https://youtu.be/ElsMsSU2Ht4?t=3m17s
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Multiple 
Tactile 

Feedback

[Jain et al. 
UIST’16]

[Rheiner et al. 
SIGGRAPH’14]

[Simeone et al. 
CHI’15]

[Murakami et al. 
SIGGRAPH’17]

[Benko et al. 
UIST’16]

[Fujinawa et al. 
VRST’17]

[Cardin et al. 
CASA’07]

[Ranasinghe et al. 
CHI’18]

[Hülsmann et al. 
VRIC’14]

[Cheng et al. 
UIST’15]

[Peiris et al. 
CHI’17]

[Ranasinghe et al. 
CHI’17]

[Deligiannidis et 
al. 3DUI’06]

[Moon  et al. 
VRST’04]

[Han et al. 
SIGGRAPH’15]

[Han et al. 
SIGGRAPH’17]

[Konishi  et al. 
SIGGRAPH’16]

[Kojima et al. 
ACE’09]

 1 2 3 4 5
[Israr et al. 
SIGGRPAH’15]

[Lopes  et al. 
UIST’15]

[Lopes  et al. 
CHI’17]

[Azmandian et al. 
CHI’16]

[Cheng et al. 
UIST’17]

[Chen et al. 
UIST’16]

[Han et al. 
SIGGRPAH’16]

[Han et al. 
SA’17]

41

Haptic Around

Design Space
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The Hardware Design of Attachable Modules and Structure

Interaction Design with Hybrid-Haptics

43



Walking Area & Two Water Tank

44

Heat on the left side, 
Cold on the right side.

Two water tank need to 
be filled with water.
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AoEs+ 
Enhancing Locomotion Experience in 

Immersive Environments with Mid-Air Haptics



46

3D Games and 
Entertainment Award
@Laval Virtual 2018



(回台灣後依然勤奮努力，因為事情堆積了很多)

直到某一天...
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我們打開了擺放三個月的箱子...
(你猜猜我們發現了甚麼?)

48



Olfactory Display
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Future Work

● Optimizing haptic modules and the 
structures to extend the effect area and 
the efficiency.

○ Preliminary result in Siggraph Asia 
2018 Virtual & Augmented Reality 
(VR/AR)

● Further studies
▸ The ability of perceiving different tactile 

sensations on the user hand.
○ investigating the  complementary effect 

and the tactile illusions in VR for both 
partial and full body experiences.



http://www.youtube.com/watch?v=YysAJMFCZ-Q


How many limitations and challenges 
did you saw in those works?

你看到了多少個限制與挑戰?

52
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http://www.youtube.com/watch?v=eV36YEji9JU
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[Han et al. 
SIGGRAPH’15]

[Han et al. 
SIGGRAPH’17]

[Chen et al. 
UIST’16]

[Han et al. 
SIGGRPAH’16] [Han et al. 

SA’17]



X-Men The Last Stand （Danger Room）2006
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Emerging Experience
新穎體驗

57



專題生：老師，我程式不好...
(能力)

…

我：一定要寫程式才能創新？



學生：視覺美術、3D列印。

我：那你什麼比較厲害？

我：那你喜歡什麼？

學生：吃。

Edible Interaction



Digital Lollipop, 2016

Human Food Interaction - Edible Interaction

▊ 虛擬味覺刺激

▊ 真實進食回饋

▊ 真實味覺改變

▊ 味覺應用研究

▊ 進食觸覺模擬

▊ 心理描述味覺

▊ 飲食輸入

▊ 攝入傳感器

▊ 提供飲食建議的工具

▊ 可以吃的QR Code

▊ 增加飲食體驗

You Better Eat to 
Survive! 2017

Arm-A-Dine, 2018

TransFork, 2018  iScream, 2019 Food simulator, 2004

Controlling Saltiness 
without Salt, 2013

Meta Cookie, 2010



學生：視覺美術、3D列印。

我：那你什麼比較厲害？

我：那你喜歡什麼？

學生：吃。

Edible Interaction

有了這些回饋裝置後... 那
廚師怎麼用？



http://www.youtube.com/watch?v=htHXi_b6MAg




實作能力，限制了設計學生的想像。

「新穎科技」往往伴隨著「新穎體驗」，而「新穎體驗」不見得是「新穎科技」...



我：重要。

學生：所以實作能力不重要？

學生：那到底要學多少才夠？

我：為了在有限時間內達成我們的目標，需要什麼學什麼。

Project-based LearningMotivation

Case Not Closed

這不是一件個案...



Rapidly Pototyping
快速原型製作 
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Rapidly Pototyping

67

Lo-Fi Prototype 低保(擬)真度原型 Hi-Fi Prototype 高保(擬)真度原型

https://theblog.adobe.com/prototyping-difference-low-fidelity-high-fidelity-prototypes-use/

Fortmann, Jutta, et al. "Tangible apps bracelet: Designing modular wrist-worn digital jewellery for multiple purposes." Proceedings of the 2016 ACM Conference on Designing Interactive 
Systems. 2016.

http://www.youtube.com/watch?v=yafaGNFu8Eg
https://theblog.adobe.com/prototyping-difference-low-fidelity-high-fidelity-prototypes-use/


VR 
Prototype
快速原型製作 

http://www.youtube.com/watch?v=TckqNdrdbgk


課程名稱：擴增實境應用與設計
授課老師：韓秉軒＆盧俊彥
課程內容：本課程主要的目標為從應用與設計的角度，
切入擴增實境產業的各種可能性。從教育應用、設計
工具以及擴增實境遊戲設計、擴增實境互動式 內容製
作等，進行探討。

米菲多媒體

盧俊諺老師

北科互動系

韓秉軒老師

利用MAKAR製作可食AR互動

使用MAKAR，創建AR專案 洗手，將有AR辨識圖的可食用貼紙貼在食物 用手機MAKAR App掃描圖案，
手機會出現AR內容出來



Hi-Fi 
Prototype 
高保(擬)真
度原型

70

http://www.youtube.com/watch?v=z5HPaGivShE


科技能突破限制，但也帶來了心限制與新挑戰。
(如果你說了不可能，那就沒機會討論可能性)
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IoT Service Hub - Case: Grab&Count
Rehabilitation Training System

PoC Prototype

產品開發
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產品開發



智造基地其他成功案例:

74

O-take虛擬實境控制手套
瑞意創科股份有限公司

工具機機況讀取棒
雨辰科技實業社

登山救命器
行翼網通有限公司

智能種苗培育設備
邁森科技股份有限公司

產品開發



「物聯網智造基地」可量產雛型智造機制

75

產品開發



Interpretation
詮釋

76
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詮釋



價值 = (設計＋技術＋用心＋...) x 詮釋
Value = (Design+Technique+Working Attentively+...) x Interpretation

78

值域: 0.0~1.0

說多做少，對觀感不好！
說少做多，對自己不好！



沒有人比作者自己們，還要懂自己做的東西！

79



如何利用新穎科技\體驗來詮釋你的產品?
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已知世界

81

-Design Space-
在這世界中，你做了甚麼？

-Design Consideration-
你多考量了甚麼？

-Evaluation (User Study)-
你怎麼證明這是更有潛力的？

-Design Ｄriven Innovation (Pototyping)-
所以設計並實作了不一樣的東西。

-Interpretation-
請展示＆表達出來！！



Technology
科技/技術

Application

Inform

體驗前

Landing
Page

體驗後

82



具體而言包含甚麼？

83

Pre-Inform Presentation & Demostration Post-Inform

Preparation

-Represent Image
-Video
-Document 
(Extended Abstract)

-Logistic Plan
-Experience Design
-Manual Board

-Post Card
-Landing Page



Pre-Inform
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Represent Image Video Document (Extended Abstract)



Represent Image
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Pre-Inform



Video
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Pre-Inform

http://www.youtube.com/watch?v=HaWxF2FuZDo


Document (Extended Abstract)
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Pre-Inform

照片？
螢幕截圖？
示意圖？



核心價值
一場獨特的新體驗

88

Presentation and Demostration



你有去過 迪士尼 或 環球影城 嗎?
(從開始到結束到再開始…)
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排隊 與 拍照

9090



Manual Board

91

通常現場準備這一張(正反面) 有空也可以準備其他輔助說明的



體驗前

體驗中

體驗後

其實細節比你想的還要多…



Post-Inform
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(Human-Computer Interaction) 

Human-Metaverse Interaction
人元互動

94

未來

這一刻 下一刻



Applications/Story in Metaverse

RelaxationADHD Kid’s Talk in VR International Conversation

http://www.youtube.com/watch?v=KZWOXgc7PA4
http://www.youtube.com/watch?v=46ftoCXaZjo
http://www.youtube.com/watch?v=cLBN5VtiTHM






Exploring the Posibility in Metaverse

虛擬化身Time Sensation Money Sensation

精神時光屋  (七龍珠) NFT (AkaSwap) Avatar (Meta)



Summary

1. HCI的原型設計與實作是為了理解限制與挑戰。
(如果你說了不可能，那就沒機會討論可能性)

2. 享受當下，試著做點不一樣的事情。
(YOLO，You only live once)

3. 不試不會怎樣，試了很不一樣。
(改編自<<純喫茶>>廣告)
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Q&A
Thank you for your attention. ☺
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For more info please visit 
http://pinghsuan.info


