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Development and Evaluation of Affordance Design of Augmented
Reality Exhibition Content Based on Chang Ucchin's Works
- Focusing on the AR Storybook “A Child's Travel”
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[Abstract]

Augmented reality (AR) technology is being used in various exhibitions in the form of transmitting augmented information to
the real world. Therefore, this study attempted to define affordance design in AR exhibitions to strengthen augmented reality
exhibition contents according to Hartson's affordance design theory. Focusing on Chang Ucchin's works at the Chang Ucchin
Museum of Art in Yangju, the augmented reality storybook "A Child's Travel" was produced for visitors' cognitive and physical
affordance. In addition, a survey was conducted on affordance design for visitors who watched the exhibition, to find out whether
the augmented reality exhibition contents planned through the affordance design had a positive effect. We hope that this study will
be the cornerstone of the development of many future augmented reality exhibition contents, and that more diverse augmented
reality exhibition storytelling will develop.
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Table 1. Hartson's affordance types

Affordanqe Defining Concepts
classification
Cognitive A design that lets users know what's going to
happen
Physical Designs to help users perfprm accurate physical
behavior
Sensory Design to make users feel it
) Designs that enable users to achieve their
Functional N
objectives

g2 31=(H. REX Hartson) <53 =Rbe] BojE &
e sto] ofxdxe] g vl 7P E 5ot sk
AL o E- 2= AREAP} shalt ks BelE WS
FA7RE Algshs Arolehal it = JIHEA T
Al e o EHUAE F 19 /AR BRIl
H, o= 7P A TAH w8 el sk
o] QIAA o)X = ARGAP Al AlEo] oH ofu]E Al
ataL o gk Agsto ”“@ﬂﬂ off thall AL == S’lE% =

%
57 o TR A} SAekE o] BAS B4E &
UES ELS F, 715 84S MRS AT
S Ak shet BEE )% 95 Az, Aiska
PEHe QAP o)F FEshs ol Erl27} sk vk
51 2 BITH 9],

uels} 2ulel SR Rl A8 Aefsols
& %0 PANOE BRE 5 g she] o TH S £

eR W el 1ol gor) 1 el ool
29} o] 3lz2] o] 2-& mulal V]uke] ALg

7k Aol A by ae Qe ol
oItk Fel Y T A 20l 84S A7
Sirks "o, sheel o2

al
e P A B C42) 84S was

http://www.dcs.or.kr



SEEL RS

==

skol olxHA RES J|HICR
Table 2. A preliminary study based on

affordance types

Madoit
Hartson's

Environment Researcher Classification
Classify Ul components into
Mobile Jieun sensory, semantic, and physical
Lee(2005) dimensions based on Hartson's
affordance type
Hardware, software interface,
affordance classification of four
. Yunwha o )
Mobile types (cognitive, physical,
Kang(2005) :
sensory, functional) proposed
by Hartson
Educational system design
guides based on Hartson's three
. Yunja (sense, meaning, and physical)
Mobile AR Hwang(2013) | types in an educational mobile
augmented reality system
environment
A Study on the augmented
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Fig. 1. "A Cock and a Child" by Chang Ucchin
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Table 3. Affordance elements of the existing permanent
augmented reality exhibition

Expressive
elements

Type content

Show Artivive markers in your work so
Marker that users can see if AR content is
working

Sound

Cognitive Effects Sound effects with animation

Give motion to a piece that has been

Animation | stopped
(overlapping of plane layers)
Interface the walls of the exhibition

Marker Markers on the wall next to the work

Physical
Look at the work by reflecting the
smartphone on the work hanging in the
exhibition hall.

Gesture
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Table 4. Affordance of the AR storybook augmented
reality exhibition

Expressive
Type clements content
Pictorial Installation of a Reproduced Picture
Installation | in the Park
Narration, Provides narration along with
Sound animation to help understand the
Cognitive Effects story
Animation Animation Provides movement to a
stopped work (full 3D)
Deliver the theme of the exhibition
Story by bringing together several works
into one story
Interface Sculpture Park Lawn Outside
Exhibition Hall
. Scenes from the story are displayed
) Installation | . ; o ;
Physical in their respective installations
Move from one installation to
Gesture another and watch stories on users’
smartphones
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Fig. 3. (Up) Existing VR exhibition in the permanent
exhibition hall
(Down) VR exhibition in park outside exhibition hall
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Fig. 4. (Up) Chang Ucchin, Scene with a Car
(Down) Animated Scene with a Car
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Table 5. Jakob Nielsen’s Principle of Usability

1. Visibility of system status: It visualizes and shows the current
state of the system to the user.

2. Match between system and the real world: Design the system
to match the real world.

3. User control and freedom: Give the user proper control.

4. Consistency and standards: Increase consistency and
standards.

5. Error prevention: It is designed to prevent users from making
mistakes.

6. Recognition rather than recall: Enable the system with less
cognitive effort.

7. Flexibility and efficiency of use: Allows flexible use of the
system use.

8. Aesthetic and minimalist design: It provides an aesthetically
concise system.

9. Help users recognize, diagnose, and recover from errors: If an
error occurs, identify and correct it by yourself.

10. Help and documentation: Provide sufficient help.
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Table 6. Reformed AR Exhibition Content Evaluation
Question

Type Questionnaire

1. Did you see the augmented reality content
visually well?

2. Did it help you understand the contents of the

exhibition?
Cognitive 3. Did you become more sympathetic to the
Element work due to augmented reality technology?

4. Were the contents of the exhibition contents
consistent and uniform?

5. Were you able to immediately recognize that it
was an augmented reality exhibition?

6. Did the surrounding environment and
augmented reality content go well together?

7. Did you feel free to watch augmented reality
content through mobile devices?

Physical 8. Was there no problem moving around while
Element watching the augmented reality exhibition?
9. Was there a problem with the operation while
watching the exhibition?
10. Does the augmented reality marker (or
installation) go well with the exhibition space?
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