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Visualizing Behavior Characteristics of Developmental Disabilities
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Abstract

People with developmental disabilities may be challenged by their intellectual abilities and thus may experience
problems in being trained in a virtual environment compared to non-disabled people. In order to increase the
effectiveness of virtual training for people with developmental disabilities, it is necessary that training programs identify
the proper timing of any necessary intervention. An intervention involves a human’s assistance or a virtual helper’s
voice/video provided by the program. Using eye tracking data, this paper presents a way of visualizing the behavior
characteristics of people with developmental disabilities during virtual reality-based training. The visualization method
proposed in this paper can be used for the purpose of providing additional information to supplement the quantitative
analysis, by providing a method for exploratory analysis of behavioral data that is difficult to understand intuitively.
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Table 1. Selection criteria for research subjects

Irrelevant
Adults 18 to 50 years of age with parental
consent
Peope with mild developmental disabilities
Health | (disability level 3 or higher as of July 2019)
who have normal vision and hearing

Gender

Age

2. AT AR He7|E
Table 2. Exclusion criteria for research subjects

People with developmental disabilities who can
cause sudden situations during the experiment
due to severe autism and mental illness

People with developmental disabilities of intellectual
level who have difficulty understanding the
purpose and procedure of the experiment

Those who are reluctant to experiment with
virtual reality

Those with a history of mental and brain
diseases other than developmental disabilities

Those who are deemed inappropriate by the
researcher due to serious physical/mental problems

Health

Etc.

So07 FAREG. WA, fousS Algsie] 2
S5t AR (l: AT A
4% 5, el v

Ao, TRRIE, 2R, EEE, 99, 93
WA, S e, 29U, 2 0 2
Y w2 oE g A, 1903 Ae g Aol

golmso] AAdE Edzdde st
WAS Holi] £02 BARALTTE 34
£ AT AT} ol AZEL PAS Hol
A BASE oazas vAl Holrh TR
of dazala viale] SAe] A7 UehIE 2ol
of “ITIHE Fol £02 WHEALITE
24 Shi7k ABE

it

. ol
;

agl 2 dHig|AE =3 2HX
Fig. 2. Barista training contents
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Table 3. Example mapping codes for virtual objects

Al BP_Espresso_Machine

A2 BP_PortaFilter

A3 Essopreso_machine_steam_switch
A Essopreso_machine_steam_tube

A5 BP_Steam
A6 MargnetSphere
B1 BP_Towel

B2 BP_WetTowel_4

C1 BP_Temper_Pedestal_2
C2 BP_Temper

C3 BP_TemperUnder

D1 BP_EspressoCup

D2 BP_EspressoCup?2

E1 BP_KnockBox

F1 BP_Grinder

G1 BP_MilkPicher

G2 BP_Milk
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Table 4. Example mapping table for virtual objects
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Table 6. Min, max, and avg number of fixated object
types during training for grinder and portafilter

Task

Object Success Failure
Min 1 (30/0) Min 9(300/0)
Grinder Max | 5(17%) | Max | 14(47%)
Avg | 280%) | Avg | 11.6(39%)
Min 5(17%) Min 10(33%)

(
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Avg | 74(25%) | Avg (

F 60l «]o}fﬂ agelge] Aes Audt 1
e IFHG A4l %J%—

B oeRe ANFH dolHE
o

il

AA 9 Fw77}

E.Oi H FEHEH| A9 o 2HH7} %

V. 22 2 ¥ o

ke I
H%i‘:e A8t AJA H)o]

2 Wgkste] HTML ZH9) E}
gz *Mﬂ,%}% ks AR vl
HoZ —?@E%M A7 e gle a5%
3) X7 ]o]-02] ZA7F 9838k O%
= Aol s

Hol7] §Isl, £ =RolNE dejeldel Tehg
golag 59 o 248 AY 22 HolHz B
Qejel THZE AR o)F JBoE, 34

}Bad 1%e Ba Qe a5l vske] Eelol
20 BE Al AT £ Fo A4l AF
g M AR FF B8 GURe 45T 5 9
itk ol olFel mE ATTRASE PYEIY
o ANES UHoE AW WHOR BAT &
Y GEgE A7 M F9 Uz AeE

[1]

[2] H. J. Ha,

References

M. K Choi and J. Y. Kim, "Analysis of a
Cognitive Training based on Virtual Reality
Contents for the Elderly", Journal of KIIT, Vol.
18, No. 10, pp. 139-147, Oct. 2020.

S. J. Park, and S. K. Lee, "Design of
Mobile Application for Virtual Reality-based Tour
Information Using Leap-Motion and Unity 3D",
Journal of KIIT, Vol. 15, No. 10, pp. 135-142,
Oct. 2017.

T. S. Lee, "The Effect of Virtual Reality based
Intervention Program on Communication Skills in
Cafe Attitudes of Students with
Intellectual Disabilities", Journal of the Korea

and Class



132 7M4ad A9Ed Aol LA A5 713

Convergence Society, Vol. 10, No. 3, pp. 157-165,
Mar. 2019.

[4] S. J. Kim, T. Y. Kim, and C. S. Lim, "Mixed-
Reality Based Situation Training System for the
Developmental Disabled", Journal of the Korea
Computer Graphics Society, Vol. 14, No. 2, pp.
1-8, Jun. 2008.

[5] S. R. Lee and Y. S. Lee, "Wearable Technology
Use for People with Developmental Disabilities:
Exploring  Research  Trends and  Program
Characteristics”", Special Education Research, Vol.
19, No. 2, pp. 55-74, May 2020.

[6] K. S. Kim, C. S. Lee, and J. H. Cho, "Research
on job demand and expansion plans for each type
of disability", Daejeon Welfare Foundation, pp.
1-366, Nov. 2016.

[7] KODDI(Korea Disabled people’s Development
Institute), "Easy barista work manual for people
with  developmental ~ disabilities",  https://www.
koddi.or.kr/data/manual01_view.jsp?brdNum=740664
8. [accessed: Dec. 31, 2020], pp. 1-86, Dec. 2018.

[8] Ministry of Education, "2019 Special education
statistics", https://www.moe.go.kr/boardCnts/view.do?
board[D=316&lev=0&status YN=W&s=moe&m=0302
&opType=N&boardSeq=77872 [accessed: Dec. 31,
2020], pp. 1-198, Jun. 2019.

[9] Y. T. Kim and Y. K. Lee, "Vocational education
for people with developmental disabilities
Sequential Job Training Effectiveness of Virtual
Reality Contents", Proceedings of KIISE, pp.
1510-1512, Jan. 2018.

[10] J. L Choi, K. R. Kim, and T. Y. Kim, "A
Situational Training System based on Augmented
Reality for Developmentally Disabled People",
Journal of Korea Multimedia Society, Vol. 16, No.
5, pp. 629-636, Jan. 2013.

[11] T. Blascheck, K. Kurzhals, M. Raschke, M.
Burch, D. Weiskopf, and T. Ertl, "Visualization of
eye tracking data: A taxonomy and survey",
Computer Graphics Forum, Vol. 36, No. 8, pp.
260-284, Dec. 2017.

[12] Looxid Link, https:/looxidlabs.com/looxidlink/

product/looxid-link-package-for-vive-pro.
Dec. 31, 2020]

[13] VRAR wusage guidlines v3.0, http://kvra.kr/
kovra-VR%ED%9C%B4%EB%A8%BC%ED%8C%
A9%ED%84%B0/vrar-%EC%9D%B4%EC%9A%A9
-%EB%B0%8F-%EC%A0%9C%ECY%9EY%91-%EC%
95%88%EC%A0%84-%EA%B0%80%EC%9D%B4
%EB%93%9C%EB%9D%BC%EC%9D%B8-v3-0/
[accessed: Dec. 31, 2020]

[14] M. A. Just and P. A. Carpenter, "A theory of

reading: From eye fixations to comprehension",

[accessed:

Psychological review, Vol. 87, No. 4, p. 329, Jan.
1980.

[15] H. Deubel, K. O’Regan, and R. Radach,
"Attention, information processing and eye
movement control", Reading as a perceptual
process, pp. 355-374, Elsevier, Oxford, 2000.

[16] J. M. Penrose, "Annual report graphic use: A
review of the literature", Journal of Business
Communication, Vol. 45, No. 2, pp. 158-180, Apr.
2008.

[17] B. B. Bederson and B. Shneiderman, "The craft
of information visualization: Readings and
reflections”, Morgan Kaufmann, 2003.

[18] B. O. Oh, "Map Detection Using Deep Learning",

JAITC, Vol. 10, No. 2, pp. 61-72, Dec. 2020.

SN

Z= & 3| (Junghee Jo)

1999 29 . FA st
AFE T (F A
2001 2€ ;. FEAstn

3 33K E A A
2005\ 2 : Carnegie Mellon
University, 3+=738}7]&<

(RZES ] FEAA
2014'd 79 : University of Massachusetts Amherst,

Computer Science(38HHA}
200591 7€ ~ 2019 8€ : F=AAFAA
20199 9€ ~ FA : FAtaSista, A
el

:
PR : ARELR, AFAT, AV

7




	가상현실 직업훈련 과정에서 발달장애인 행동의 가시화 방법
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구 방법 및 절차
	Ⅲ. 데이터 분석
	Ⅳ. 분석 결과
	Ⅴ. 결론 및 향후 과제
	References


