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Acﬁg(!(r:ReFl’:‘AgI;[I)Tg(R Liqu'dmaSK A(-ZII\-/IrVaR/r\‘S§2FO1?:).k ACM SIGGRAPH Asia 2018 XR Laval Virtual 2018
sia emo sia aval Virtual
Runner-Up in Best XR Content ACM SIGGRAPH 2019 VRAR MR Best Demo Award Best VR/AR Tech. 3rd Award 3D Games & Entertainment Award

%I Ping-Hsuan Han

VR/MR/Multisensory Feedback/Creative
Engineering Education

BoEs OoEs Spider Silk

I = e B !
@ IS KENTU ACM SIGGRAPH Asia 2017 VR ACM SIGGRAPH 2017 E-Tec ACM UIST 2016 Demo ACM SIGGRAPH 2016 VR Village ACM SIGGRAPH 2015 E.Tec

Showcase Laval Virtual Award Best Demo Award

-ERRELERRAMELI BIEL
B3z 84t 4B A S NTUE = &
-GrEELEEERAHAE LTI BAHEREL 3 For more detail please visit
BERERGER REFEL 4 http://pinghsuan.info




slido

What is the difference between "Emerging Technology"
and "Emerging Experience"?

RS FER B AR AR EER?

@ 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

FrAAR B EEAFREE AR,

“Emerging Technologies” always comes with "Emerging Experience”,

Interaction Design@NTUT



Ml #rFEfekE |1~ RS2 AR ..

but "Emerging Experience” not always comes with "Emerging Technologies” ...

Interaction Design@NTUT
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http://www.youtube.com/watch?v=2QlRvdhwr9g

teamLabx

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

fRMRSE 2 FERE
EZTHARRERR ) 7

; XR Lab

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



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

Thisis an In 1992, this was an “Emerging

“Emerging Experience” Technologies”
B 19925, EEREMFHFRB

Borderless The CAVE
(Cave Automatic Virtual Environment)
teamLab* Carolina Cruz-Neira, Daniel J. Sandin, and

Thomas A. DeFanti.

8 X_R Lab

n Design@NTUT





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

W«
>Birdly'~'*

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

. IRMESEZTHERE
v R AR 7
| a T—

https://birdly.com/



https://birdly.com/

1253 5 AR BRI FHB-DoF BT A

MR RENE R

Immersive HMD

w
>Birdly~'*

R R W ’ 9 . : .
B E R : . ‘g"“j This had “Emerging Technologies”
—— £/ S\ B EEwincs and come with “Emerging
Imuiate e ” .
ol th simulation with Experience” in 2015.
wind feedback resistance
- feedback interface 7E2015%, S 2THEREY
s ok 2
\/ ‘v;irc"y uﬁﬂﬁmnw m1¢ﬂﬂ%rﬁ%ﬁﬁj o
. : A B ) E iR E
Body tilts and lifts
Simulation with / ~
3=0CHERNS | —
feedback platform
B S EM IR
#93-DoF T A

https://birdly.com/



https://birdly.com/

[Deligiannidis et al. 3DUI’06]

LS B B s

R E

Simulate move
with wind
feedback

Body tilts and lifts
Simulation with
3-DoF haptic
feedback platform

MR TR T2

Immersive HMD

Flap wings
simulation with
resistance
feedback interface

HR SRR ReT
#3-DoF EF A

R R
MARBHESRANE

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

12

[Oculus Rift CV1 2016]

Em

[lvan Sutherland 1968]

)(R Lab

n Design@NTUT




After
48 years

[lvan Sutherland 1968]

- Looks real

- Moves realistically
- Feels real
- Sounds/Smells real

- Real-time Response

13

[Oculus Rift CV1 2016]

Display PenTile'®] OLED 2160x1200
(1080x1200 per eye) @ 90 Hz
Sound Integrated 3D audio headphones

(user removable/exchangeable)

Input 6DOF (3-axis rotational tracking +
3-axis positional tracking) through
USB-connected IR LED sensor,
which tracks via the "constellation

method
Controller Xbox One game controller.
input Oculus Touch motion tracked
controllers.
Connectivity HDMI 1.3, USB 3.0, USB 2.0
Mass 470 g (1.04 Ib)

https://en.wikipedia.org/wiki/Oculus_Rift_ CV1

XR Lab

Interaction Design@NTUT


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

‘S'pider Sllk ;

Moving Around in Virtual Space with iﬁn Silk

—C/

@/ ‘ a
WL 3

e Bugmented Haptic on Gal
. g . i A 3 Jer for Immersive Interaction

i Iﬂlll 1 I s l[ﬁlll\ﬁ e 4 AP T s L AP VT O NI 3 i 4 UL NN BT A ORI
Cowcw BT wﬂ“ﬂl ;Elﬂlﬂmﬂ':iw I}{uﬂgig‘%lm PI! ut mla Illllllﬂ mﬁl lli“;‘l"wm T T S 1 mw#“xmm‘%[‘ﬂuﬂ]l I‘ll]I:m‘ I ] Hﬂm& w;m"jlmﬂi'{ ’“[' [ lll’,“ll!‘ uﬁ]ﬂ]’mw\ ] [ g’MIIIW!!’I pﬂ w&]ﬂ Tl I:li*['[ (- ]Mlslgll WI ] M[ﬂilmml n“;ulﬂ%mmh anﬁ% llfﬂ!!‘!lnﬁ;[“}i[lﬂ: gll\li CIRLR TGN LT -
s T " 4 ik LD 5 o i
OGO D O S OE-NARTAKG PG HOIG w o 15 -0 OG- N N o S O -GG CHO 1 G IR IR IG W BI L] lll EL LIRS 1]

3 : IR M R EaN RN
\ P

How many works is related with [ Emerging Technology | ?
i ] Bk UG, A28 DRk 2
XR Lat

Interaction Design@NTUT


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

Outline

o AH:EHFIE HCI Research

o Incremental and Radical Innovation
o Design-Driven Innovation

58} Emerging Technology

o VR Simulation/Application with Haptic Feedback
o Multisensory Feedback in VR

588252 Emerging Experience
o Human Food Interaction (Edible Interaction)
o Physical Training with loT (Work-in-Progress)

15 XR Lab
Interaction Design@NTUT



Human-Computer Interaction

HCI Research

NG TN L



Human-Computer Interaction

HCI] Research SIGCHI 2021 Subcommittees 5348
NG LRI

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

17 (R Lab

esign@NTUT


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
BRI AL R BEBAT)

[Roberto Verganti, 2011]

18 (R Lab



Incremental and Radical Innovation
[Roberto Verganti, 2011]

Product Quality

Design Parameters

19 XR Lab
Interaction Design@NTUT



Incremental and Radical Innovation
[Roberto Verganti, 2011]

Technology Change:

4G -> 5G

Meaning Change:

Clubhouse

Product Quality

Design Parameters

Interaction Design@NTUT



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

4
©
> 0
o 3
o 3
g
& 5
[ 2
Qo
- 3
@
£
o
2
Incremental Change Radical Change
Meaning

Design Driven Innovation by Roberto Verganti

21
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VR Simulation/Application with Haptic Feedback

Immersive Scuba Diving Birdly an attempt to fly

[Jain et al. UIST’16] [Rheiner et al. SIGGRAPH’14]

23



@ SIGGRAPHZ2015

Emerging Technologies

Moving Around in Virtual Space
with Spider Silk

Moving Around in Virtual
Space with Spider Silk




@ SIGGRAPH2015

Xroads of Discovery

Moving Around in Virtual Space
With Spider Silk

Move around in 3D space like a super human: jump

high, glide, fly, teleport with spider silk, and more without
position-tracking technologies.

Ping-Hsuan Han

Paul Giacoppo Writer
Ultimate Spider-Man(Animated Series)

., R Lab

Int gn@NTUT
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SIGGRAPH2015

Moving Around in Virtual
Space with Spider Silk

Technology Change

Performance
Enhancment

Olfactory
Display for
Environment

Effect Area
Enhancment

Hybrid-Haptic
System

Haptic Display
for Environment

Attachable
Module

Attachable
Steruture

Haptic Display | =
for Interaction

Single Tactile Multiple Tactile Environmental Hybrid-Haptic

Sensation | Sensations | Atlagmeie { Feedback | Interaction

Meaning Change

27

Olfactory
Feedback

XR Lab

Interaction Design@NTUT



The Human Somatosensory System

Hardness Warmness
(Hard/Soft) (Warm/Cold)

Fine Macro

roughness roughness
(Tough/Smooth) (Uneven, Relief)

Friction
(Moist/Dry/Sticky/S
lippery)

gifs.com

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

Interaction Design@NTUT



= Render the Possibilities

V7 /4 SIGGRAPH2016
&

Render the Possibilitie o
SlGGRAPH 2016 &
VR Village <

Oo's:
Playing in the Immersive Game
with Augmented Haptics

OoEs: Playing in the Immersive
Game with Augmented Haptics




AT SE

AVATAR _

THE LAST AIRBENDER.

Animation

30



Tracking System

NICON

Bonita

APPLICATIONS

SOFTWARE

HARDWARE

SUPPORT

ABOUT US

NEWS

BUILD MY SYSTEM

VICON VISUALIZATION TOOL

Bonita

Bonita

Bonita

Q

=1

OptiTrack Applications Hardware Software Accessories Build Your Own Support Contact

Call of Duty: Modern Warfare

Latest from Infinity Ward / Activision - Watch the Video - OptiTrack for Animation

OOC@e@000O0

AcTVEIoN IIIII-

Google & More...

31 R Lab

Interaction Design@NTUT



Best Demo Awards

Sol's: :
Attachable Augmented Haptic
on Gaming Controller

for Immersive Interaction

gifs.com

SoEs: Attachable Augmented
Haptic on Gaming Controller
for Immersive Interaction.




HIMEST )1/
@J)__ll S i! /G

29th ACM User Interface Software and Technology Symposium

TOKYO, JAPAN / OCTOBER 16-19, 2016

UIsT2uk

Best Demo Award

UIST 2016 Best Demo Award (2/3)

Yang-Sheng Chen, P:‘ng-Hsuan Han, Jui-
120

Chun Hsiao,
Kong-Chang Lee, Chiao-En Hsieh, Kuan-Yin

u,
Chien-Hsing Chou, Yi-Ping Hung




heat

motor

‘@’l

@Ill

heat

motor

heat

heat

motor wet

2s]lw]

motor

2sllw]

V.S. Weight

Battery

34
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Blts of Elements(BoEs)

@SIGGRAPH ASIA 2017

o

new VR controller
with haptic design

e




Enhanced Immersive Interaction with Enhanced Virtual Environment
Haptic Feedbacks with Haptic Feedbacks

O

h al
Wind (Fans) ms; N\

[Murakami et al. SIGGRAPH’15] [Ranasinghe et al. CHI'18]

)

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

[ Hilsmann et al. VRIC’14] [Cheng et al. UIST’15]

36 XR Lab
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http://www.youtube.com/watch?v=VcLUvERP_3g

EEANVAL
VIRTUAL
L 2R 2R 2R |
2017 oo

LAVAL VIRTUAL
AWARDS

AS PART OF ITS PARTNERSHIP WITH SIGERAPH 2017, THE LAVAL VIRTUAL TEAM IS PLEASED T0 AWAR

SIGGRAPH2017
Emerging Technology

AoE; Emfma».a:rc@.fw%m
Expraince p Tmmenhive Enwiaomments



https://youtu.be/ElsMsSU2Ht4?t=3m17s
https://youtu.be/ElsMsSU2Ht4?t=3m17s




Heat Light Wind

Air Temperature Speed
T ‘i;? m/s cm
. RN B8 230
2 90 L 83 210
373 .’ . |68 190
208 . ‘.44 | 170
,29.7 v 38 150
Sl N 34 « | 130
28.0 3.1 110
27.3 27 90
i 26.4 26 70
m 26.0 19 50
- | 8 598 568 500 431 363 204 226 e L pis

C 9 6
804182181 69 58 45 35 23 12 00| 2?'5 ! L 100
|
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Environment

Manipulation

®
[Konishi et al.
SIGGRAPH’16]
v » [Cheng et al.
UIST’15]
[Han et al.
== SIGGRAPH’15]
A4 <== [Kojima et al.
‘ ACE’09]
[#@8 [Cardinetal.
e | CASA'07]
I ﬂ [Moon et al.
% VRST’04]
.8,
[Israr et al.
é SIGGRPAH’15]
o [Lopes et al.
DY usTg
1 [Azmandian et al.
CHI16]
[Benko et al.
UIST’16]
1
» [Lopes et al.
Y CHI'17]
\y 5 [Fujinawa et al.
VB VRsT'17]
[

[Peiris et al.
CHP17]

[Hiilsmann et al.
VRIC’14]

[Deligiannidis et
al. 3DUI'06]

2

[Simeone et al.

[Ranasinghe et al.
CHI'17]

-,& . [Rheiner et al.

_ @ SIGGRAPH'14]

3

[Cheng et al.
uIsT'17]

) [Ranasinghe et al. H
m CHP18] Haptic Around
@ [Jain et al. . ' [Han et al.
=) UIST16] E SIGGRAPH’17]
4 5
[Han et al. Ry ﬁ :» [Hanetal.
\ SIGGRPAH’16] o5 -‘f"’ SA'17]

[Chen et al.

ﬁ st UIST'16]

EES 3 [Murakami et al.
SIGGRAPH’17]

Design Space

41

Multiple
p Tactile
Feedback

XR Lab
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Haptic Around:

Multiple Tactile Sensations for
Immersive Environment and Interaction

in Virtual Reality

Ping-Hsuan Han'

Yang-Sheng Chen'

Kong-Cheng Lee ?

Hao-Cheng Wang* :

Chiao-En Hsieh!

Jui-Chun Hsiao* \/RST 2‘1 8
Chien-Hsing Chou? ! National Taiwan University

SRS 2 Tamkang University
Yi-Pi ng Hu ng e 3 Tainan National University of The Arts




Interaction Design with Hybrid-Haptics

The Hardware Design of Attachable Modules and Structure

85

1
Mean 45 513 531 469 456 5.19 4.38 4.06 4.94
(SD) (0.89) (1.02) (1.35) (0.7) (0.63) (0.98) (0.62) (0.93) (0.85)

Several Interaction Design p<0.01 p<0.01 p<0.01
with Hyper-Haptics B Controller-based Haptics [ Ubiquitous-based Haptics [l Hybrid-Haptics

Top Area Mlddle Area Low Area

N W & 01 O N

43 XR Lab
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Walking Area & Two Water Tank

Wooden Stand

Fan Shutter

Ceramic Air Inlet —— AA *‘ . *_‘f
' Two water tank need to
CEILY oot be filled with water.
(a) Heat Light (b) Heat Blower (c) Mist Creator (d) Cold Component
[ ] n an ﬂ-_
o X’ ¢y ofe i . - Heat on the left side,
. | a a BY ' Cold on the right side.

N iy @uxw



create
énd
feedback

45

combing modules follow the users
to recreate the when they are
haptics experience moving
in VE




3D Games and
Entertainment Award
@Laval Virtual 2018




(B EBRIKARDESH, DAEFHIRTRS)

EE|E—X..
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Olfactory Display

Ubiquitous
type display

placed in the Environment

Wearable
type display

Wearable

Air-Flow

HMD Display

Smelling Screen [2013, citations:47]

| FMEREERAIr-pumpES

Cooking Up [2008 , citations:67]

Projection-Based [2004 , citations:184]

Interactive Midair Odor [2017, citations:0]

Fragra
[2004 , citations: 38]

Using Odor in Outdoor Environment
[2006 , citations:118]

_ Tiny Olfactory Display

SCENTED FILTER

AR

Augmented Reality Flavors

SCENTEDAR 15011 | citations:79]

[2016 , citations:3]

49




Lotus :

Enhancing the |
Environment wit

Yang-Sheng Che
Chiao-En Hsieh',

n', Ping-Hsu

mmersive Experience in
h Mist-based Olfactory

an Han'2, Kong-Chang Lee?,

Jui-Chun Hsiao', Che-Ju Hsu?,
Kuan-Wen Chen®, Chien-Hsing Chou?®, Yi-Ping Hung'®

1 National Taiwan University, 2 Nati

sTamkang Universi
sTainan National U

ty, * National Chiao Tung University,

onal Taipei University of Technolog

niversity of the Art

Virtual
Display

7
Y,

k3 166

APH





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

How many limitations and challenges

did you saw in those works?
{REEI T % {E PR il S Pk 8k 2
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Hapmosphere :

Weathers for Walking Around in

Simulating the
ment with Haptics Feedback

Immersive Environ

Ping-Hsuan Han', Yang-Sheng Chen’, Chiao-En Hsieh®
Hao-Cheng Wang', Yi-Ping Hung ™*

* Natio : AR
ional Taiwan University *Tainan National University of the Arts



Although VR-HMD can provide immaersive visuai and auditory feedback,
without haptic technologies, the users cannot perceive the multipie tactile
sensation from the virtual environment.



http://www.youtube.com/watch?v=eV36YEji9JU

Technology Change

Performance
Enhancment

Olfactory

Display for
Environment

Effect Area
Enhancment

Hybrid-Haptic
System

Haptic Display
for Environment

Attachable
Module

Attachable
Steruture

Haptic Display
for Interaction

Single Tactile 5 Multiple Tactile i AHaaale Environmental

i Sensation | Sensations ! i Feedback

Meaning Change

55

Hybrid-Hapticé Olfactory
i Interaction ! Feedback

XR Lab
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X-Men The Last Stand (Danger Room) 2006




Emerging Experience
T EAREER



rBAE  ZEM, FF..
B —EEBEXTERIF?
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| Wik R

| N gty

| EENCUS S L

N ke R E

Digital Lollipop, 2016 Arm-A-Dine, 2018 You Better Eat to Controlling Saltiness N ERfmR
Survive! 2017 without Salt, 2013 B LR

" B R

| N Ve

I RitmadEn TA

B "TLAZAIQR Code

B e hnex a i b

TransFork, 2018 iScream, 2019 Meta Cookie, 2010 Food simulator, 2004

Human Food Interaction - Edible Interaction

Interaction Design@NTUT



QRcode

(for augmented different color on food)

Mini Fan

\ ™ Aromatic Box TRANS!FORK
- < J
4 Adjustable Holder s - ;} 8

fJ' TRANSFORK The Flavor of Food = Color X Odor X Haptic X Taste

Interaction Design@NTUT



Drlnkmg Water ~(or Sparkling Water)
it Clean the Oral Cawty



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

SItRRAR FTEEEERER

PEVFER TransForkBIEBR ¥ MT

&8 ¥ ACM VRST 5018
Best Demo TOKYO

B HRE ARE BEH KHH

i

EBHE BRF - :

»
o's L

. - St ok .
. 7 Transfork BUMKNREATHRBOMEE
A pRANKBTARNALRIEHEEONES

i {5 A Ok 52 90 1R R 68
ﬁﬂl%’ﬂ%kﬂﬁmmthﬂﬁﬁﬂiﬁ%&gﬁﬂl

= TRANSFORK BEER-BNAVER



I

HAFRETT, BRI T aeGEHELAERAEA,
(TR G R AR, T HTAAER R RS R HER .
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2 FTUBEFRAFTEE?
BEE,

SE EEES2ZDTFI?
B ATEAREENZEREMVBER FETERTE,

Ve \'Elilelg8— Project-based Learning
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Rapidly Pototyping

PR R A B



Rapidly Pototyping

» Hi-Fi Prototype B R (#) KERE

ol - b o s e aa ]

53

¥

®

I —
£
N

Pedometer

s
RS
X

P

A

=4

5]

-
2=

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.

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

Tilt Brush

by Google

VR
Prototype

R R A B



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

RRFEAL 1 - S SRR R G

EERE I R & AR B
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i FIMAKAR, AI&ARSEZ VTR, A ARMERIE N 7T & BEARRGTE &) I F-HEMAKAR Appiiftilal 2,
FHE HELAR N A 2k
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Hi-Fi
Prototype

ERLE L HAMARR
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+« FoENOReRE
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http://www.youtube.com/watch?v=z5HPaGivShE

e RS, B thiw sk T 10 R EI ST PR .

(INRIRER T A IRE, AR E STaRFI AefE)



W ERR®

loT Service Hub - Case: Grab&Count GRAB &COUNN

Rehabilitation Training System

PoC Prototype




W ERMZ

4 Motivation

% Pain Points

Performing fistula exercise:

Performing fistula exercise is a repetitive activity
after hemodialysis surgery. The exercise required
arubber ball, nerf-ball, or other soft ball you can
hold comfortably in your hand. Then, the patient
needs to grab and hold the ball for five seconds
and release it. This gesture should repeat 15 mins
around 3~4 frials for a day, which could help the
patients to maintain normal blood flow in the
arteriovenous fistula.

However, the exercise is boring, the patients
would find it hard to know if their performance is
good or bad, and the doctor would not know
whether the patient does it obediently.

What we expect

?

Cannot remember

Reality

21?

«O

Boring...

% Design Consideration

@ & e O

Pressure
sensing

Movement
detfection

Recording

Wireless

Counting device
VI

Dr. never know the situation

% Device Overview

Power Supply Port

USB type-C

Power Button

Micro Control Unit
with Bluetooth module

Battery

Spring
To generate resistance
when pressing Bluetooth Dongle
Provides wireless connection
to tablet/pc

Pressure Sensor
Thorugh pressure sensing
to know whether patients
have put enough force or
not

G-Sensor | IMU

To detect xyz-axis when patients
makes wrist rotation

% Use Cases

Medical Prescription

The doctor can redlize the situation
from the patient and give the new

Training (In game
9 (In g ) medical prescripfion.

Patient
The patient will be able to know their
performance in the game, and will not
be boring during the exercise.

Reminder / Feedback

Nurse

The nurse can monitor the activity easier
(without staying aside) to make sure the
patients understand the requirement.

3/5
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% User Interface

Status

Showing count and combos

Instruction
Showing instruction to guide

user o perform "
o \ Game View

Timer /.

Time countdown for each game

Pressure Level

Hint ;
There will be 2 moves (Grab or Fiip) Showing pressure level

Game Result

Confrolling the game by patient's
Grab and Count. In the game scene,
when fruit falls info the hand. Patient
will grab and hold the device until
reaching specified pounds fo
squeeze the fruit. If rock falls, the pa-
fient should turn his wrist fo let the
rock fall down, and continue to the
next stage.

Average pressure /

Results in average kg for recording

Iboard for Doctors and Nurses
Grab & Count

. 89 | 1.5kg | lkg

Grab & Count

ool raning
e weal)

Average i
o7 ors) X
- Total raiing Time. e
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Interpretation
FEoy 2



*9-: v 4-—_’ EPK v

Interpretation X R

Jiéshi

© ¢ D)

linterpretation) FYEN:E
=5
fRRE

explanation, interpretation, construction, understanding, exposition, rationale

A

translation, interpretation, rendering, rendition, version, decipherment

BmE

answer, solution, explanation, response, reply, respond

77
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(E1E = (XAt + 8+,

-

L. X

Value = (Design+Technique+Working Attentively+...) x Interpretation
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-Design Space-

Ekﬁﬁ¢'ﬁﬁT%W

-Design Consideration-

IR2 755 T e 2

-Design Driven Innovation (Pototyping)-

PTLARR G B AR T A —HR A SR,

-Evaluation (User Study)-

IR EJEFE S & AT IR ?

-Interpretation-

IR QAR |
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Preparation

Pre-Inform —_— Presentation & Demostration — Post-Inform

-Represent Image -Logistic Plan -Post Card
-Video -Experience Design -Landing Page
-Document -Manual Board

(Extended Abstract)
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Represent Image

Pre-Inform
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Video Document (Extended Abstract)
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Pre-Inform

Represent Image
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Ping-Hsuan Han
National Taipei University of Technology
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Pre-Inform

welplesent:

Grevity Suit

We take advantage of the dynamic flow
system to simulate the gravity and the
weight changes to the limbs,

86

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

Pre-Inform

Document (Extended Abstract)

FoodBender: Activating Daily Prop for Playing in the Immersive
Game with Attachable Haptic

Xiang-Wen Huang
National Taipei University of
Technology

National Taipei University of
Technology

Yu-Xiu Hsu
National Taipei University of
Technology

Shu-Yu Cl
National Taipei University of
Technology

Yu-Chia Chen
National Taipei University of
Technology

Ping-Hsuan Han
pinghsuan han@gmail.com
National Taipei University of
Technology
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lwe % Hudware delgr: WUA" Screw, O)cclamp,
et @Fam 0 i (e o oni e
it and e st (iyprop, and

eraction design: (@ Weapon

of the holder. Vive Tracker is installed on the hil'sfront sde for
equaely receivig h gt fom Vi Lightouse We ulie
VIVE Pro as our VR-HMD, axd the VR game developed by Uniy.
I our game, the player wil experience the gameplay as Figure
1(2) o (). The haptic feedback willactvate in Figure(c) when the
pls P %

touching the stove to receive the fire element. The wind feedback
willbe produced when touchiag the salt,or the spices. The vibration.
‘module will b triggered to simulate the impact when users re
attacked. All haptic modules were controlled by the PWM signal to.
change the strength in the game.

3 GAMEPLAY AND EXPERIENCE
“To show our concept of activating daily prop for playing in the

v perien nder,
e need adadly prop w e shapes. Here we take a adle:
bofepadera i e )

during the seasoning process. The game's goal i to complete &

during cooking, For more detal, please refer to our video.

4 SUMMARY
this project, we have shown the potential gameplay of activat-
hapti

Figure %
(b)Enemy At

Figure 1: gan  which

ptic to play nagi gamepl ®
the monstes ing with the rascal, and (¢) cl e
ABSTRACT CCS CONCEPTS

: —» Virtual reality: Haptic de-

s cument bead-mouaied dipey and it oo i the v
fimerr besids . In order to
impr Multisensory Feedback, Prop-based Hapic Shape Deformat
omlsiog pro, wesrsble v o et of the VR OO Tl Fcdboc, Vit Realty
Nevestheless, props only provide exture: the wear-

the texture’s e VR
controller cannot simulate the shape of the object. However, th

il dvc R sl o e o ke e
o, sch s sraion,win. s herma.Threoc.weprsent

P i s s e e s By e

en. Lee. Xiang Wen Hissng, Ya-Chis Ches Ha ShYo
G Texiinm T 20, oot A Daiy

»
P
s 200 XR 54 2020 EXCO, Dacg, South Korea,
N New ke Y USA £ g gt 5 55 BT

1 INTRODUCTION
Utilzing multiple tactile sensations is 3 useful approach to en-

the immersive experience[Han et al. 2018]. However, it is.
ot easy to provide various haptic feedback on a controlle dur-
ing the manipulation. Substitutional Reality [Simeone et a. 2015]
utilizes physical prop to simulate the similar shape of the virtual

. 2016] and BoSe{Han et al. 2017
approach can improve the current VR controlle or tracker, b the
Rachable racture ca ot beusd o the dly prope I s work,

p prop
with a long handle. The daily prop can provide the objects shape
v edack,and he bl dvic can provid e

2

feedback. M.

e o gL, ot

L Fa g 1 Chan, kit Ptk Bendch. 21 Tk

i ey, s e of he o 1 Corfr

immersive action game called FoodBeader,  story about the chef

i Ao s s e
Tobr Komes, Joanncs e oo e

the food mat

2 DESIGN AND IMPLEMENTATION

To actvate duly prop for playing in the immersive game, we design

en attacheble haptic device (Figure 2) for our game. The main
.

object

it 15| n peicnce.The ese of th devies 35 pried
aedby e o cbance o il
Hor ‘,y“ o the prop based hapic Turk{Chang et a 01] and i G- o o e ot e e v e
i ‘echique tomove o b deined s

ithough they

have shown

ofce Syt & Tchmlogy 41726
g g hnﬂmm.“;uu:k‘u:..‘“ 0

i sing

Pt 77 i 294, and by intalled on

e, i e e ot

configuration. To provide multiple tactile sensations, SoEs[Chen

. the other sde is 3 Sem
by ol ety o

T s g e 10
e e Vel Vs G, 215 St
ymh x.m,mww ot e ey s
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Figure 2: Hardware design: (a)1/4" Screw, (b)c-clamp,
(c)Heater, (d)Fan, (e)mini L298n, (f)LinkIt 7697 with Robot

Shield and battery, (g)vi

Figure 3: Interaction design:
(b)Enemy Attack, (c)Wind Sword, and (d)Fire Sword.

L

brator, (h)prop, and (i)Vive tracker.

(a)Weapon Transformation,
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Presentation and Demostration
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Figure 1: Floor plan A
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Start to make an o

Batter Cucumber

BE:: Complets

A perfect
oyster omelet;

But the ingredients
become monsters

gf’ INTERACTION DE

(@)shape and Texure

Use dally props to simulate virtual weapon.

@ vibration

Feel vibration when being attacked by monster.

Sprecie

Feal breeze when holding a windweapon.

Thermal
Feel hot when holding a fire weapon.

anual Board

AND IMPLEMEN

which

o
-

Exploded View

Microcontroller

~——— Screw mount holder

/4 scre
(Forinstalling VR Tracker)

Page. 35

Other daily props
inthe kitchen

A

GameView

FoodBender

# BACKGROUND AND MOTIVATION

wih

objects
location tacking and button input.
provide! However, @
tatus of a prop s st a challenge.
Passive Active
Sensations.
Shape  Tewre Force  Vibation Breeze  Thermal
Environment Integrated Attachable
Form
of
Haptic Device
Page.2s

a8 s 552 45 24 {1 3B — 5R( 1E SR )
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Haptic Around:

Multiple Tactile Sensations for
Immersive Environment and Interaction
in Virtual Reality

Paper ID #1024

Lotus | ACM SIGGRAPH AISA 2018 Haptic Around | ACM VRST 2018 AoEs* | LAVAL VIRTUAL 2018
BestVR/AR Technology Award 3rd The Award of 3D Garmes & Entertainment

Rk

161t

Figure 1: Floor plan A
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Post-Inform

-

Hapmosphere :

Simulating the Weathers for Walking @mur\d o
Enmorsive Environment with Haptios Feedoac

| 3 f
A,

Previous Rolatod Projects.

/ \ -
¥ ssuenzom Y,

1 Y

Aé AoEs. ‘b

Selected Works

Ha
P imulating the Weathers for Walking Around in
Immersive Environment with Haptics Feedback

© Wo prosent Hapmosphero, a multipo tactiie
display for simuating the weather in the

C 2015 .ACM SIGGRAPH ASIA ... C ) 2018 ACM VRST | Haptic’Af::

immersive anvironment, which can provide
thormal, wind, and humidity foadback
simltaneously in a room-scale space. This
system consists of a steerable structure and
haptic. modues rigged on the calng so the -
users can wak around in the physical area. Haptic Around

Multiple Tactile Sensations for
Im Environment and Interaction
in Virtual Reality

@ To enhance the environment with multple
tactile sensations, we consider three kinds of
condition sun, air, and water to classify
Soven kinds of environments.

JY——————

Paper ID #1024

il i Lotus | ACM SIGGRAPH AISA 2018
Best VR/AR Technology Award 3rd

Haptic Around | ACM VRST 2018

pinghsu
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Dr. Ping-Hsua
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comotion Experience i
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. GUIDED
. MEDITATION

VR

ADHD Kid’s Talk in VR Relaxation

Applications/Story in Metaverse


http://www.youtube.com/watch?v=KZWOXgc7PA4
http://www.youtube.com/watch?v=46ftoCXaZjo
http://www.youtube.com/watch?v=cLBN5VtiTHM
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= For more info please visit
http://pinghsuan.info
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