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A Study on Visual Perception Scalability of AR/QR Picture Book
Animation: Focusing on the Design Characteristics of the Picture Book
{Where is this?)

Sung Won Park™ - Jae Yun Park™

Abstract

This study presents a way to design picture books that allow children to experience indirectly through
realistic media at home and educational institutions for children whose direct experiences and activities
are reduced offline in the post-COVID-19 era. The development and popularization of realistic media such
as AR continues to be grafted and developed in the picture book field, and the advantage of this picture
book is that children at the stage before learning letters can feel the story and character situation of
the book through the experience of AR and QR animation in the picture book. In this process, you can
get access to imaginary areas that can not be experienced in flat-panel illustrations with spatial animation
to help improve the scalability and literacy of the story contained on the page. Children’s education through
realistic animation can increase the learning effect and needs to continue after COVID-19. Therefore, by
presenting the process of viewing and experiencing picture books using AR and QR, the result of the study
suggests that the design process of realistic picture books is not just a combination of technology, but
a process of expanding children’s perception and imagination. This study aims to find out how visual perception
is designed differently by analyzing the differences and characteristics of each animation design, focusing
on the AR and QR picture book "Where am 17" published by the researcher, and to contribute to the active
introduction and development of realistic animation in the field of children’s picture books and education.
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crease in elementary, middle and high schools in
Incheon.

4) http://www.lecturernews.com/news/article-
View.html?idxno=64211 The National Library for
Children and Young Adults provides reading experi-
ences such as virtual reality, augmented reality and
artificial intelligence robots.

5) Zoom Video Communications, or Zoom for short, is

an American company that provides video conferencing

services. It provides a 'remote meeting service' that
combines video conference, online meeting, chat, and
mobile collaboration into one. Source: Wikipedia.

A Learning Management System (LMS for short) is

a system that supports and manages learers’ learning.

Source: Wikipedia.

7) https://m.inews24.com/v/1460094' Tablet PC' sparks in
the prolonged corona... Became a 'must have’ for the
new semester.

8) https://www.joongang.co.kr/article/23746763#home.
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‘Online start of school’ 223,000 students do not have
smart devices... Ministry of Education “Rentable”.

9) https://www.yna.co.kr/view/AKR20180529155100017
“12% of children aged 2 to 5, smartphone every day...
31% exposed to less than two years old”.

10) https://zdnet.co.kr/view/?no=20210805144423 Children
who want to stare at their phones all day... how to
deal with smartphone addiction.
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(Table 1> AR Picture Book Animation "Where is this Place?s Scenes
and Demonstration Scenes

(1) Yumi Han, Yejeong Choi, Seongwon Park "Where
is this place?;, Miwon Yeh (2022), PO1.

(2) Demonstration scene of AR picture book animation
using smart devices.
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12) https://news.mt.co.kr/mtview.php?no=2020102813535
646217 Unique VR character ‘The Heathers'.

13) http://www.tgdaily.co.kr/news/articleView.html?idx
no=215848 JSC, presented Al convergence AR book
‘Finger Story’.
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<Figure 1) JSC is Introducing ‘Finger Story’, an Al Convergence
AR Book. / The Games Daily

212 AR OfL{m|O|Mo| A=t

opd=a wAle] g A AR ool s o4
g oA 7P 2 Aol aeE, Aol 5o §
% 52 ARA a7t A AlFEE Aot o
£ HallAde bA" 7] 71l FolR o F

2813 <kl ANEE, AE Sol AAAH Feluis) @
A3 AAAAE gl g6 AgHE o
Uelo] e AR 7142 A55he Uele] v ool
287} gick. selAel A SRl A Bzt of
G2 Hell ARIE S1AE QA% ) 2 AnS o)
A 7o) AR JAAFE 2eGE dabell £
She WA o2 o) FolAn | jEeleld ($4mr
W) ol gae] TATL AR 4 Ak ol A
A% S8 AL AR A% dlZelel e oo
FAY, 2F FFEA FEZ AA D AEE T 4
3= ofZlAle]Adel ARTIVIVE (o}ejule]r)e] &
43 Azl ojs) 2 AP e Kkt

(Table 2> Characteristics and Production Methods of ARTIVIVE

ARTIVIVE

- A platform that
provides solutions
for creating and
appreciating
works using aug-
mented reality

- Established in
2017

- Occasionally or-

Explanation

ganizes ex-
hibitions14)

- Free to install and
use

- You can give a
three-dimen-

Characteristic| sional effect by
giving space be-
tween layers

- Can hold multiple
pictures at once

(1) Put the image
you want to rec— |~ =
ognize in the up- ‘ -'
per right corner.
The image en-
tered later is [ -
scanned using

) an application

Manufacturing and becomes an = {
method AR animation.

(2) You can give a |, -
three-dimen- :

sional effect by i
setting the :
7Z-axis position 4

of each layer
differently.15)

(Table 3) AR Picture Book Animation “Where am [?” Made using
ARTIVIVE

Y

o ‘.-"‘—-m._:s:
ey

(1) Han Yu-mi, Choi Ye—jeong, Park Seong-won "Where
is this place?s, Ye Mi-won (2022), P07, AR picture
book created using the ARTIVIVE app

(2) Han Yu-mi, Choi Ye—jeong, Park Seong—won "Where
is this place?s, Ye Mi-won (2022), P13, Scene of expe-
riencing animation using an app using ARTIVIVE

14) https://view.asiae.co.kr/article/2020100511392951350
Euljiro Atriae Gallery Hosted ‘Sangsang’ Exhibition
15) https://blog.naver.com/lheejooon/222633680810 ARTI
VIVE How to easily make my drawings into AR.
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(Table 4> Characteristics of QR codes

Characteristics of QR Code

High-speed reading in all directions (360
degrees) is possible

(2) | Excellent tolerance for distorted symbols

Data restoration capability (resistance to
stained or damaged symbols)

Efficient encoding support for languages other

@ than English

(5) Concatenation function that allows one symbol
to be divided into several symbols for display

6) Masking process to balance black and white

cells

(7) | Encrypt your code easily

Excellent readability even for hand-drawn
symbols or inverted symbols
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Table 5) QR Code Generation Process Using Naver

QR code creation process using Naver

Search for Naver QR
code creation in the
(1) | search bar, or access
https://qr.naver.com

/.

Select ‘Create Your Own Zausaem i

QR Code'.

(2) Lifte] QRIPC BHEZ|

After entering the code :
title and selecting the oy Sss.sEm
code style, you can freely : i ol L
select additional options

and locations. You can al-

so add content such as introductory text, images,
videos, maps, and contact information.

—~
w
=

The completed QR.
code can be converted
into JPG, GIF, TIF, or
EPS extensions and
saved.

—
=~
=
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(Table 67 AR, QR Animation Common Elements

What AR and QR animations have in common

The camera of the smart device recognizes the
graphic information in the picture book and
creates additional content other than the printed
content.

Provided with visual and auditory elements such
as images, sound effects, background music, and
videos with temporality as collateral

Users can directly immerse themselves and
manipulate using smart devices

If you own a smart device, there are no restrictions
on time and space in use
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(Table 7> Comparing AR Animation and QR Animation using
Picture Book

sl ojopE

QRIEE WOoH § £9012]

(1) Han Yu-mi, Choi Ye-jeong, Park Seong-won
"Where is this place?,, Ye Mi-won (2022), AR ani—
mation demonstration using ARTIVIVE.

(2) Han Yu-mi, Choi Ye-jeong, Park Seong-won
FWhere is this place?s, Ye Mi-won (2022), a scene
from an animation that can be viewed through a
QR code.
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(Table 8> AR animation and QR animations-Tion’s Difference

Difference between AR animation and QR animation|

Difference

AR Animation

QR Animation

- There is a limit on
the capacity that
can be uploaded to
the server.

Simple
experience-oriented

- With its ample
capacity of 4000
bytes, it can
implement long
stories and

express

contents are more high-quality

suitable than long :
graphics.

stories

- It is difficult to
experience
animation if you do
not have a picture
book.

If the angle of the
camera is out of the
frame of the picture
book, an error
occurs in image
reproduction

You can enjoy the
same content
through the link
even if you are out
of the frame angle
of the picture book.
Since there is a
data restoration
function
(resistance to
stained or
damaged
symbols), it is
more convenient
for children in the
developmental age
to handle books.

Since the characters
in the picture book go
outside the frame of
the book and expand
their activities to the
screen of smart
devices, you can
experience a mixture
of reality and
unreality.

Recognizing QR
codes and
watching
animations made
only in smart
devices, so the
sense of vitality is
relatively low

- It is difficult to
experience
animation if you do
not have a picture
book

If you save the QR
code with the
camera in
advance, you can
watch the
animation using
the QR code even
when there is no
book.
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are we?’, Yemiwon (2022)
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(Table 9 AR, QR animation’s Characteristics

Characteristics of AR and QR animation

Children who are accustomed to using smart
devices can develop their thinking, under—
(3) | standing, and expressive skills in various ways
by listening to the sound of the picture book and
watching the video.

In the era of Corona, children who cannot read
(4) | can use smart devices to naturally experience
themselves indirectly.

Characteristics of AR and QR animation

It is a part of a book that puts the graphic
information in a picture book and the virtual
(1) | content recognized by the camera in a smart device
into a picture book, and then uses new technology
to realize it as a lively video.

In addition to graphics, visual and auditory
elements such as sound of characters in
animation, background music, and video are
provided together, so that unlike existing paper
books, users can immerse themselves in and
experience them using smart devices.
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