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Development of novel method for eye movements and validation of the training
effect in the children with developmental dyslexia

Ikeda, Yuka
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In this study, we examined the relationship between eye movement accuracy
and symptoms of reading difficulties, visual function, and visual cognitive function. Saccadic eye
movements, which play an important role in reading, were abnormal in more than 60% of children with
reading difficulties in both horizontal and vertical directions in the NSUCO eye movement test. The
results of gaze measurement of smooth pursuit movements did not show a consistent correlation with
NSUCO, the WAVES visual cognitive function test, or subjective symptoms. It is necessary to review
the equipment and improve the measurement method, and to increase the number of cases for further
study. The results of the WAVES suggested a correlation between eye movement accuracy and symptoms
of reading difficulties.



1 Northeastern State University College of Optometry (NSUCO)

57 (9.7 1.9 ) NSUCO 40cm
20cm 40cm 20cm 2
2
6 ( + 20.8+ 0.4 ) Video-oculography
(V0OG) EMR-9, NAC Image Technology Inc.
9 2 50 cm
1 2
VOG Hirota M
VOG (AD)
Al VOG
Wilcoxon signed-rank test
SPSS v26.0 (IBM Inc.) 5%
A) B)
20, 20,00 {-20.0, +20.0) -(J-I_:innI 0, +20.0
Z!UV - ’U'.LU> fIZ'UEf“
(+20.0, -20.0) v?f‘!—:‘()x‘.?- {0.0,-20.0 |2.‘-0.—2L}.l“..
1 2 D)) 9 ()
3
4 (8.8t1.8 ) VOG
4
30 (9.8x2.1 ) Wide-range Assessment of
Vision-related Essential Skills  WAVES WAVES 10
4 1

NSUCO



VPECI VPI ECGI ECAI

1 WAVES 4
1 Northeastern State University College of Optometry (NSUCO)
2
Bt Ea |
Bt - ko@E
WEKTF IEEHE

WEKF - FoHS

EWEE EEE

HHEE |- ko=

o

10 20 30 40 50

nEZ2ELL = BEHY n=57

NSUCOT pursuit, saccadel-ffEd#H 718
LD : 49%,30%. ADHD : 35%,29%, ASD :59%,60% (JI1i#,2016)

2 NSUCO
2
Video-oculography (VOG) 9 2
2 ( 1.052+
0.243; 0.839+ 0.212; 1.043+ 0.092; 0.771+ 0.065) 9
( 0.923+ 0.083; 0.797+ 0.091; 0.957+
0.078; 0.857+ 0.145) (P>0.075; 3) 2
9

A) B)

1.6 1.6

— 25

ol — M 14

1.2 T 1.2 °
a % Do
~ ] - — — S 0] ——
N 0.8+ - @ N 08+ E@
B 06 Wl

0.6 0.6
¥ c :

0.4 0.4

0.2 0.2

0.0 r 1 0.0~ T 1

ER AR R AR

3 Q) ®)
3



1400
1200
1000

8O0

400

200

-200
o 500 1000 1500
Horizontal position (px)

1750 > e
. + Target
1500 ®
1250
1000
750

500

250

0 500 1000 1500 2000
Horizontal position (px)

B)

1200 - LE
2 = Target
1000
800
500
400
° #o
200 o ® ’
o
L ]
-200 —
0 500 1000 1500 2000
Harizontal position (px)
1750 ° P1
®e F2
1500 ° Py
e -~ «  Target
1250
1000
750
500
250 :
e. %
0
L
250
0 500 1000 1500 2000

Harizontal position (px)

NSUCO

NSUCO

WAVES

A) ss7
B) Ss6
9) ss7

2 NSUCO

ECGI

NSUCO

WAVES  VPI

WAVES

ECGI

6-1 3

160

140 e

120 T [J__]
100 | l

__i

so I

60
40
20
0
wqAR-BEF BEF OB B EFOHBIS BATveI
8&:VPECI (248 :ECGl (EHHE) :ECAl 5 WAVES

WAVES




120

110

100

90

80

70

BAEEH (vo1)

60
50

40

6-1

120
110
100
90
80

70

JAEEH (vo1)

60
50

40

6-3

O 2550 02559

ogo

0 oo 000

OgssL 0O 2%

|-:o> o

og>§oo

VOG

BANEEH (vp)

Os%sL O 2%5Y

120

110

100

90

80

og>éo00

70
60

50

40

6-2



16 16 0 4

Hirota Masakazu Ueno Shinji Inooka Taiga Ito Yasuki Takeyama Hideo Inoue Yuji Watanabe 12
Emiko Mizota Atsushi
Automatic Screening of the Eyes in a Deep-Learning?Based Ensemble Model Using Actual Eye 2022
Checkup Optical Coherence Tomography Images
Applied Sciences 6872 6872
DOl
10.3390/app12146872
Hirota Masakazu Kato Kanako Fukushima Megumi lIkeda Yuka Hayashi Takao Mizota Atsushi 12
Analysis of smooth pursuit eye movements in a clinical context by tracking the target and eyes 2022
Scientific Reports 8501
DOl
10.1038/s41598-022-12630-6
Ikeda Yuka Matsuoka Kumiko Suda Mika Tane Yusa Hiramatsu Junko Yamanouchi Madoka Usui 52
Satoko Morimoto Shoko Fujii Yasushi
Evaluation of Vision-related Skills in Children with Learning Disabilities Using the Wide-range 2022
Assessment of Vision-related Essential Skills (WAVES)
JAPANESE ORTHOPTIC JOURNAL 135 145
DOl
10.4263/jorthoptic.52F117
15
Video-oculography 2022
194-197

DOl




Hirota Masakazu Hayashi Takao Watanabe Emiko Inoue Yuji Mizota Atsushi

10

Automatic Recording of the Target Location During Smooth Pursuit Eye Movement Testing Using 2021
Video-Oculography and Deep Learning-Based Object Detection
Translational Vision Science &amp; Technology 11
DOl
10.1167/tvst.10.6.1
14
2021
20-30
DOl
Hirota Masakazu Morimoto Takeshi Miyoshi Tomomitsu Fujikado Takashi 61
Simultaneous Measurement of Objective and Subjective Accommodation in Response to Step 2020
Stimulation
Investigative Opthalmology & Visual Science 38 38
DOl
10.1167/iovs.61.13.38
32
2020
VISION 107-17

DOl




Masakazu Hirota , Kozue Yada , Takeshi Morimoto , Takao Endo , Tomomitsu Miyoshi , Suguru 15

Miyagawa , Yoko Hirohara , Tatsuo Yamaguchi , Makoto Saika , Takashi Fujikado

Objective evaluation of visual fatigue in patients with intermittent exotropia. 2020

PloS one €0230788
DOl

10.1371/journal .pone.0230788

47 5 5

59

2023

2022

2022

58

2022




78

2022

Masakazu Hirota, Takao Hayashi, Emiko Watanabe, Yuji Inoue, Atsushi Mizota

Automatic Semi-Realtime Measurements of Eye Movements using Video Oculography and Artificial Intelligence

XIVth International Orthoptic Association Congress

2022

Masakazu Hirota, Kakeru Sasaki, Kanako Kato, Ryusei Takigawa, Tetsuro Morimoto, Shigenobu Yoneyama, Takao Hayashi, Atsushi
Mizota

Evaluation of depth perception using light field head-mounted display

The Annual Meeting of The Association for Research in Vision and Ophthalmology2022

2022

126

2022




Masakazu Hirota, Takao Hayashi, Emiko Watanabe, Yuji Inoue, Atsushi Mizota

Automatic Measurements of Eye Movements using Video Oculography and Single Shot MultiBox Detector

Association for Research in Vision and Ophthalmology Annual Meeting 2021

2021

77

2021

77

2021

57

2021




WAVES

62

2021

62

2021

Al

Feature of Orthoptist Night Seminar

2022

76 45

2020




Single shot multibox detector eye tracker

74
2020
28
2019

0

1

2020-207084 2020
0

(Momose Keiko)

(60247210) (32689)

(Matsuoka Kumiko)

(90439597) (32643)




(Hirota Masakazu)

(40835435)

(32643)




