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Natural user interface for developmental support of visual-cognitive functions
in persons with severe physical and intellectual disabilities
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This study examined information systems based on a natural user interface
(NUI) including an eye-tracking system to support the development of visual-cognitive functions and
activities in persons with severe physical and intellectual disabilities. Research was conducted
from two perspectives: educational-psychological examination of user evaluations and
educational-technological examination of system structures and programs of learning. In the former,
multiple evaluation methods were surveyed from three perspectives. The methods were used for system
uses of 10 users. In the latter, implementations and trials were conducted of both low-cost systems
and systems with a pacesetting function. Educational effects and possibilities of the systems were

confirmed.



ICT

Information and Communication Technology 21
, 2009
ICT
ICT
ICT
ICT
NUI
2012 NUI
CUl
Character User Interface GUI Graphical User Interface
NUI
IT
NUI ICT
NUI
NUI
NUI
ICT
NUI
2
@
@
()
NUI
2
®
183 246

o



Inclusive Technology Insight

http://ww. inclusive.co.uk/insight

() Insight
Insight
199

2018

Teller
Acuity Cards 11 TAC-11 STYCAR Ohashi 2013
i0S (Oneko no Gundan )
Apple iPhone SE
, 1999 NIRS
Spectratech OEG-17APD
16¢ch
, 2012
@
10
~17 13.3
Tobii
SensoryGuru FX
Smartbox Assistive Technology Look to Learn
®
10
2017; , 2018

, 2016



®

Scotland 2016 7
)
nac
EMR ACTUS
CALFREE
EMR ACTUS

EMR ACTUS SDK

23
17

EMR ACTUS

,2017; , 2018
Call
ICT
CALFREE
(nac Image Technology, Inc., )
EMR ACTUS
EMR ACTUS
30
EMR ACTUS
EMR ACTUS
VESA



Unity 5.6.3p2
Microsoft Visual Studio Community 2017 ver. 15.2

®

®

>
Call Scotland, Eye gaze software curve, 2016,
https://www.cal Iscotland.org.uk/common-assets/cm-files/posters/eye-gaze-software
-curve.pdf

—ver.5.0, 2018
IT NUI
https://www._weblio.jp/content/Natural+User+Interface

1999

21 3 2009
http://www.mext.go.jp/component/a_menu/education/micro_detail/__icsFiles/afieldf
i1e/2009/09/09/1284518 1.pdf
nac Image Technology, Inc., EMR ACTUS,
https://www.eyemark. Jp/product/emr actus/index. html
Ohashi, T., Kobayashi, I., Ooe, H., Nakagawa, E., Visual cognitive function in infants
with intractable epilepsy before and after surgery, Child"s Nervous System, Vol. 29,
Issue 2, 2013, pp. 255-261

NIRS— — 2012
Al a=g—ar~
~ No. 374 2017 pp. 4-58

~ No. 380 2018 pp. 4-78

2012
https://www.t-kougei.ac.jp/static/file/nui._pdf
54 2016 p.
P10-8
Kobayashi , , Sato, K., Chiba, N., Nunokawa, H., & Uchida, T., Calibration-free

eye—tracklng system in education for students with severe physical and intellectual
disabilities, Proceedings of 2018 IEEE TALE, 2018, pp-1169-1171

DOI: 10. 1109/TALE 2018.8615194

Kobayashi , Educational material kits using a low-cost eye-tracking device for
students W|th severe physical impairments, Journal of Applied Research in
Intellectual Disabilities, 2018, p.629

DOI: 10.1111/jar.12476

Kobayashi, 1., Uchida, H., & Inada, T., Methods of evaluating visual functions and
activities of students Wlth severe physical disabilities before and after training
using an eye-tracking system, IASSIDD World Congress 2019, 2019 (accepted)



Kobayashi, I., Sato, K., Chiba, N., Nunokawa, H., & Uchida, T., Calibration-free
eye-tracking system in education for students with severe physical and intellectual
disabilities, IEEE TALE 2018, 2018

Kobayashi, 1., Educational material kits using a low-cost eye-tracking device for

students with severe physical impairments, 5th International 1ASSIDD Europe Congress,
2018

€y

SATO, kiwamu

NUNOKAWA, hiroshi

UCHIDA, takahiro

INADA, takemi



