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Effects of Chromatic Filters on
Peripheral Motion Perception

Dong Hyun Kim, Shun-Nan Yang, James Sheedy, Xiaogin Chen
Optometry Department, Yeoju Institute of Technology

Purpose

Human motion perception relies on photoreceptors with varied chromatic sensitivity and spatial distribution.
The study examined whether distinct chromatic filters afford different abilities in discerning motion stimuli
presented at various eccentricities of the retinal periphery.

Method

To this end, twenty-six participants (14 males and 12 females, 24.3 £ 1.94 year of age) with normal (better
than 20/30) monocular far acuity (-0.01 £ 0.08 logMAR) and color vision were asked to fixate the center of a
screen while a peripheral motion target (black and white vertical grating bars) was briefly presented on a second
curved, perpendicularly-viewed screen. Accuracy and latency of discriminating the direction of motion stimulus
(1.5 cycle/® spatial frequency and 2° angular extent at 2-meter distance) presented on the left horizontal meridian
(25° to 55° in 5° increments) were measured. In each of 5 blocks of trials, one of five chromatic filters with
distinct peak spectrum (neutral density, red 620 nm, Yellow 620 nm, green 500 nm and blue 420 nm) but similar
luminance transmittance was utilized to alter the chromatic spectrum of target stimuli.

Result

Results showed significant main effect of eccentricity (F [4, 440.174] = 80.351; p < 0.0001; F [4, 440.152] =
26.708; p < 0.0001 for accuracy and response time respectively), marginal main effect of chromatic filter (F [4,
440.014] = 2.19; p=0.069; F [4, 440.094] = 2.059; p = 0.085), but no interaction between them (F [16, 440.063]
= 0.805; p = 0.68; F [16, 440.112] = 0.708; p = 0.79). There was marginally shorter response time with red
(Mean = 2.97; SE = 0.018) than blue (Mean = 2.984; SE = 0.018; p = 0.058) and yellow (Mean = 2.986; SE =
0.018; p = 0.029) filters. In addition, response accuracy for the neutral density filter matched the highest
accuracy for all chromatic filters (red at near and blue at far), but response time for the neutral density filter
matched the shortest one for the chromatic filters (red at most eccentricities).

Discussion

Chromatic filters might affect motion discrimination by selectively activating different color opponency
pathways. Response accuracy is higher for S-cone On pathway than M- and L-cone ones at greater eccentricities.
Response time however could be determined by L-cones because of their greater processing speed. These findings
are important for the design of ophthalmic devices aimed to maximize the peripheral motion for active wearers.

gt E Kl : Dong Hyun Kim, psgood9210@naver.com
= 0] =22 201644 MXIC] MAI =2,
Science in Vision Science College of Optometry Pacific University Oregon, 2016.
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A Study on Visual Fatigue and Binocular Visual
Function before and after Watching VR Image

Jae—Beom Son"? - Seung—Hwan Lee® - Hyun—Sung Leem'

1Dept_ of Optometry, Graduate School of Public Health Eulji University,
’Clinical Emotion and Cognition Research Laboratory, Inje University,

3Department of Psychiatry, Inje University, Ilsan—Paik Hospital

Purpose

This study was designed to determine how VR video viewing using HMD devices has an effect on the visual
function, electroencephalogram(EEG), and the visual fatigue.

Methods

This study analyzed the 30 subjects (in their 20s to 30s) who use smart devices the most. They had to have no
systemic and eye diseases and corrected vision were 1.0 or higher. The far and near phoria test were repeated
three times each using Howell cards (3 m/s 40 cm) and 6 A prism. The push-up testing to check near point of
accommodation and the near point of convergence(NPC) test were repeated three times. EEG signals were
recorded using a Quick cap with 62 Ag-AgCl electrodes and NeuroScan SynAmps (Compumedics USA, El
Paso, TX, USA). We analyzed the resting EEG data with eyes open and eyes closed using CURRY7
(Compumedics USA, Charlotte, NC, USA), which is commonly used for EEG pre-processing.

Results

There were significant differences in near point of convergence (p< 0.001), near phoria (p= 0.004), and AC/A
ratio (p= 0.023) after VR image viewing. Accommodation and far phoria were not significant differences. In the
brainwave analysis, the relative power of the alpha 1 band (p< 0.001) and the relative power of the alpha 2 band
(p= 0.003) showed the difference in anterior, middle, and posterior. After watching VR images, the simulator
sickness questionnaire showed a significant overall difference (p< 0.001).

In the correlation analysis, alpha 1 band relative power were significantly correlated with near phoria (p=
0.038) and AC/A Ratio (p= 0.041). Alpha 2 band relative power showed significant correlation with nausea (p=
0.029), oculomotor (p= 0.021), and disorientation (p= 0.010).

Conclusions

After watching VR images, NPC significantly increased and exophoria significantly increased in near. And
there were a significant increase in the alpha wave. In addition, cyber motion sickness were felt by all subjects,
and the degree of disorientation was the biggest increase.
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Comparison of Tear Break-Up Time, Non-invasive Tear
Film Break-up Time and Schirmer’s Test in Corneal
Refractive Surgery Eyes

1 . 23
Hye—Won Park - Tae—Hun Kim”~
lDept_ of Preventive Medicine, College of Medicine, Kangwon National University

ZDept, of Visual Optics, Graduate School of Health and Welfare, Baekseok University
3Dept_ of Visual Optics, Division of Health Science, Baekseok University

Purpose

The study was performed to compare Tear Break-Up Time(TBUT), Non-invasive Tear Film Break-up
Time(NIBUT) and Schirmer’s Test in corneal refractive surgery eyes.

Methods

All of the subjects had 78 subjects(156 eyes) in 27 male and 51 female. It has been more than 6months since
they have received corneal refractive surgery. The mean age of the subjects was 35.04 + 8.05 years. Subjects
were separately measured TBUT, NIBUT, and Schirmer tests.

Results

In corneal refractive surgery eyes, it was mean 5.86+2.97sec in TBUT, mean 6.80+3.92sec in NIBUT and
mean 9.534+3.10mm in Schirmer’s Test. All tests showed to have a positive correlation between(p=0.000). In
male, it was mean 6.30+2.75sec in TBUT, mean 7.66+4.20sec in NIBUT and mean 9.98+2.90mm in Schirmer's
Test. In female, it was mean 5.63+3.07sec in TBUT, mean 6.35+3.71sec in NIBUT and mean 9.29+3.18mm in
Schirmer's Test. It was more dry in women and there was a significant difference in NIBUT, but there was no
significant difference between TBUT and Schirmer tests. The mean number of years after surgery was 10.03 +
5.85 years, there was no difference in the number of years after surgery, tear volume, and tear film. There was no
correlation between age and TBUT, NIBUT, and Schirmer tests.

Conclusions

There was a correlation between TBUT, NIBUT, and Schirmer test in corneal refractive surgery eyes, and the
eye was more dry in women. Tear volume and tear film showed no relation between the number of years after

surgery and age.
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Comparison of Straylight using Compensation
Comparison Method on Soft Contact Lenses

Gyeonghee Park' - Geunchang Ryu2

lDept_ of Optometry, Kookje University, 2Dept_ of Optometry, Dongshin University

Purpose

This study is aimed to do qualitative assessment of visual acuity using compensation comparison method. The
value of straylight could be influenced from various factors such as lens color, wearing hours, refractive power,

no invasive break up time(NIBUT), contrast visual acuity.
Methods

Subjects(72 eyes, 19~23 age) were healthy and had not experienced ocular surgery and diseases. Refractive
power is below spherical -6.00diopter and cylinder -0.75diopter. Straylight was measured on glasses, after
wearing 10 minutes on clear contact lens and cosmetic contact lens using compensation comparison
method(C-Quant, Straylight meter).

Results

Straylight on wearing glasses was 0.97log[s]. Straylight after wearing 10minutes was 0.99log[s] and it was
1.00log[s] after wearing 8hours on clear soft contact lens. It was not statistically different(p<0.05). In cosmetic
contact lens, straylight after wearing 10 minutes was 1.02log[s] and after wearing 8 hours it was increased
1.051og[s](p<0.05). Straylight on clear contact lens was not influenced by wearing time. On the other hand,

straylight on cosmetic contact lens was increased by wearing time.
Conclusions

Straylight of cosmetic contact lens was increased by wearing long hours and the decrease of visual acuity is

expected.
gt T X} : Bt243], khpark@kookje.ac.kr
WAKKE : 28! ryuoptic@naver.com
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a4l o2 AFEHIA Plasma Electrolytic
Oxidation(PEQO) EHAZ Al

Byung—Ho Ha : Sung—Ryul Lee : Ju—Hak Lee - Ki-Hong Kim

Dept. of Optometry & Vision Science, Daegu Catholic University

Purpose

The purpose of this study is to investigate the surface characteristics of plasma electrolytic oxidation (PEO)

surface treatment on AZ31 magnesium alloy eyeglass frames.

Methods

The plasma electrolytic oxidation (PEO) surface was created by varying the DC voltage. The oxidation layer
of coating was measured using phase analysis by X-ray diffraction. The microstructural morphology was
observed using a scanning electron microscopy. Coating layer and the concentration of elements were

investigated using the energy dispersive X-ray spectra.

Results

The MgO XRD peak was increased as the voltage increase, and the density of the surface oxide film was also

increased. The changes in the composition of the EDS also showed a good agreement.

Conclusions

The compound oxide crystallization of PEO oxide film layer was done because of increasing formation of
MgO as the voltage increase. The treatment at 65V and 60 sec showed the best results at surface state, contact

angles and salt spray test.
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ZAEH UE

Changes in Optical Quality of Abnormal Refraction
Eyes Corrected Visual Acuity before and after
LASIK(Laser in situ keratomileusis)

Oh Ju Kwon - Hyun Jin Oh - Chang Won Park

Dept. of Optometry, Baekseok Culture University

Purpose

To evaluate objectively the improvement level of a myopic patient’s visual performance using the
NEI-VFQ-25 test pre- and post-operatively and the OQAS results from the patient group who had the same

corrected visual acuity pre- and post-operatively.

Methods

We examined and compared the OSI, strehl ratio, MTF cut-off, NEI-VFQ-25 test, and width at 50% and 10%
in 44 eyes of 22 patients who had refractive surgery(LASIK) between November 2013 and February 2014. The
selected patient’s CDVA (corrected distance visual acuity) with eyes had no change pre-operatively and 6

months post-operatively.

Results

The satisfaction level regarding the patient’s visual performance improved. The NEI-VFQ-25 test was 75.71 +
9.78 points pre-operatively and 90.85 £ 4.29 points post-operatively. OSI improved to 2.25 £ 2.79 (OSI value)
and 1.02 £ 0.52(OSI value), and MTF cut off value improved from 22.12 + 5.41 (C/deg) to 32.04 + 11.01 (C/deg).
Strehl ratio was improved to 0.12 + 0.04 and 0.18 + 0.04, width at 50% improved to 6.62 + 3.22 and 3.99 + 1.53
and width at 10% improved to 26.31 + 11.29 and 13.45 + 4.74 pre- and post-operatively, respectively.

Conclusions

The NEI-VFQ-25 test reflected the vision improvement in patients where after refractive surgery,
determination of the visual performance improvement only through vision would not be possible. The OQAS
parameters were possible for visual function grading. The OQAS seems to be a usefully for the objective

evaluation of visual quality after LASIK.
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Assessment of the Anterior Segment Using
Pentacam in Adults

1 s o 2
Chang Won Park - Hyojin Kim
lDept, of Optometry, Baekseok Culture University
2Dept, of Visual Optics and Graduate School of Health and Welfare, Baekseok University

Purpose

This study aims to investigate in the anterior chamber depth (ACD) and anterior chamber angle (ACA)

according to quadrants with Pentacam Scheimpflug rotating camera.

Methods

One hundred ninety eyes from healthy normal subjects were included in this prospective study. The subjects
were divided into 5 groups (20y, 30y, 40y, 50y, 60y). Also, data of all subjects were compared based on sex.
Optometric examinations including measurement of visual acuity, refraction, and slit-lamp examination were
performed. All patients underwent imaging with the Pentacam to evaluate anterior segment with ACD and ACA.

Moreover, ACD and ACA of 4 points (superior, inferior, nasal and temporal quadrant) were measured.

Results

ACD and ACA were 2.95mm and 36.4°, respectively in all subjects. ACD and ACA showed significant
negative correlations with increasing age. ACD and ACA showed 3.18mm and 40.3° in 20y, 2.91mm and 33.2°
in 30y, 2.72mm and 33.8° in 40y, 2.64mm and 31.7° in 50y, 2.57mm and 29.7° in 60years old. However, there
was significant difference among age groups. Especially, significant differences were detected in anterior

segment values among quadrants.

Conclusions

The cornea shows a tendency for a decrease in anterior segment values with advancing age. The highest rates

of closed angles were observed in the inferior and superior quadrant.
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Comparison of Tear Meniscus using Optical Coherence
Tomography between Normal and Dry Eye Patients

1 s o 2
Chang Won Park - Hyojin Kim
lDept, of Optometry, Baekseok Culture University
2Dept, of Visual Optics and Graduate School of Health and Welfare, Baekseok University

Purpose

To compare the tear meniscus between dry eye patients and normal subjects using Anterior Segment Optical
Coherence Tomography (AS-OCT)

Methods

The present study included 135 eyes of 68 subjects. The mean age of total subjects was 65.7+11.5 years old.
Male and female were 30 and 38 subjects, respectively. Tear meniscus height (TMH), tear meniscus depth
(TMD), tear meniscus area (TMA) were measured using AS-OCT. Tear break-up time (TBUT) and Schirmer's
test were also examined and the correlations among the methods were analyzed. Additionally, the tear meniscus

parameters were compared according to age groups and sex.

Results

The mean TBUT and Schirmer's test were 8.44 + 3.73 sec and 10.12 + 4.68 mm, respectively in total subjects.
Also, the mean TMH, TMD, and TMA showed 214.6 = 76.6 um, 35.8 + 47.4 /mm, and 0.141 £+ 0.069 mmz,
respectively. The height, depth, and area of the tear meniscus in the normal eye were 0.240 + 0.072 mm, 0.168 +
0.065 mm, 0.022 £0.014 mm?, respectively. In dry eye patients, the height, depth, and area of the tear meniscus
were 0.206 + 0.083 mm, 0.117 + 0.068 mm, 0.026 £0.053 mm?, respectively.

Conclusions

Tear meniscus parameters using AS-OCT were significantly lower in dry eye patients compared with normal

subjects. Tear meniscus measurements obtained using AS-OCT can be useful clinical values for the diagnosis of

dry eye.
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Purpose

To evaluate the correlation between tear meniscus parameters using optical coherence tomography and ocular

subjective symptoms in dry eye patients.
Methods

Eighty eyes from 40 dry eye patients without any corneal disease, abnormal lacrimal ducts, ocular surgery
were included. Dry eye diagnosed according to the results of tear break-up time (TBUT), Schirmer's test, and
McMonnies questionnaire. Also, all subjects were measured tear meniscus values including tear meniscus
height, depth and area by anterior segment optical coherence tomography (AS-OCT). Correlation between tear

meniscus parameters and the results of McMonnies questionnaire were analyzed.

Results

The tear meniscus height (TMH), tear meniscus depth (TMD) and tear meniscus area (TMA) were 0.201 +
0.073 mm, 0.143 £ 0.068 mm and 0.021 = 0.016 mm?, respectively in dry eye patients. The tear meniscus
parameters, which was measured every second after blinking occurred, significantly dry symptoms increased
when tears meniscus value were low (p<0.05). McMonnies test showed a higher correlation; TMH (r = -0.855, p
=0.000), TMA (r =-0.476, p=0.003), TMD (r =-0.389, p = 0.050).

Conclusions

The subjective dry eye symptoms using McMonnies questionnaire had a high correlation with tear meniscus
parameters (TMH, TMA, TMD) in dry eye patients. Analysis of tear meniscus parameters by AS-OCT could be

useful in evaluation of tear film in dry eye patients.
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