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HORIZONTAL MOVEMENTS
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HOD. LEVEL=21

ORIG. TRANS.
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VERTICAL MOVEMENTS
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primary eye posjtion
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Calibration

original data pattern after normailzed

Linearization for the 2 dimensional eye position data by linear regression fitness
(Sumiko Ohshima, Mebruary 20th 2002, triall)

CAL mint Hurizontal Vertical

VAG for CAL Eye position Eye position
horizontal vertical 1w 019 9.3 0167
width P1x 0344 P1y 2(up) -0ms 0183
visual P2x 18,659 P2y 3(RU) 0168 . o162
offset PJx 001 Py 4 0104 A 0094
5 Q035 0080
6 -0106 6 0053

7 008 3 0051 7

0(Left) 019 k 0016 0(Left)

8(Center) 0 0asz? 8(Center)

10(Right) 0154 - 0014 10{Right)

1 0063 A 0025 1

12 0125 -0082 12
13 0024 -0.084
14 018 i =0123
15(LD) 0173 ) 0182

16(Bottom) -0 -0176 16(Bottom)

17{rRB) 0178 - ~0143 17(RB)

Horizontel Composent Vartiosl Comganent

10 10
¥ = 52872x + 03358 A
¥ = 95.445% - 00008
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Subject: Kairi
Male, 6 months
64 trials

Horizontal Eye Position

Visual stimuli

I/l Temporal resolution 1/30s
D | >

32cm 32cm Absolute Spatial resolution
5118 x3864

Horizontal Head Position




Eye position, 64 trials




Head position, 64 trials

Frequency







Subject: K
female, 21 yrs old
Eye position, 32 trials

Frequency




Subject: K
female, 21 yrs old
Head position, 32 trials

Frequency
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saccade

smooth pursuit
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fixation

v

S: saccade

F: fixation

Sp: smooth pursuit

V¥ .camel appeared at the right edge of the slit
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experimental fast phase slow phase
condition . :

slit grid latency magnitude duration magnitude velocity
(s) (deg.arc) (s) (deg.arc) (deg.arc/s)
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Velocity of camel motion: 5.4deg/s
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L ateral and vertical motion on HMD




Asynchronous conditions: Active horizontal head swing
with vertically scrolling visual stimuli from up to down
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Most dominant frequency for eye and head movements

Eye Movements Head Movements
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Results

Synchronus Asynchronous

Il Eye Movements
[ ]Head Movements

Lateral head swing
Frequency(Hz)

Vertical head swing
Frequency(Hz)

= B

Horizontal ~ Vertical Horizontal ~ Vertical

Visual motions




Passive head/body swing: Laterally or vertically

A

Pitching
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Results

Synchronous Asynchronous

Il Eye Movements
[ 1Head Movements

Lateral head swing
Frequency(Hz)

Vertical head swing
Frequency(Hz)

Horizontal Vertical Horizontal Vertical

Visual motions




Non-veridical motion perception modified by
eye movements elicited by head movements

Visual Vection from left to right on HMD

: ¢

°

L J o O

® ¢ o ©
Head movement Head movement

/) Compensatory eye movements

Non-veridical slow Veridical motion Non-veridical fast
motion perception perception motion perception
(slow velocity) (fast velocity)




Passive rolling and torsional eye movements




Rotating visual stimuli
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Bassett, D.L. A Stereoscopic Atlas of Human Anatomy, Section 1l, 57-5,6, 78-7 Sawyer’s Inc. Portland, 1954
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FMPT/First Material Processing Test
SL-J/Space Lab Japan

1992/September 12th —18th

SPACELAB J )

NASA SL-J Experiment Group NASDA FMPT Research Group




Data Acquisitions for Pre-flight, In-flight, and
Post-flight

los9 1990 1991 1992 1993

Sep. Dec

A AAA A

Pre-flight data acquisition-1
Pre-flight data acquisition-2
MET-day1l
MET-day3
MET-day6

In-flight data acquisition

Post-flight data acquisition




FMPT/L4 DATA IMAGE FILE
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Pre-flight/1989

Pre-flight/1991

In-flight/1992 MET:1

In-flight/1992 MET:3

In-flight/1992 MET:6

Post-flight/1992

Horizontal Eye Movements

Vertical Eye Movements

-flight
Pre-fligh 1988
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in-flight
MET-3
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Visual Target Pattern-1




Temporal protocol change:
“Swing the head instead of normal procedure”

FMPT/L4 DATA IMAGE FILE




Eye Position-h '

Eye Position-v

1-G condition

micro-G in space

1-G on the ground

Eye Position-h

Eye Position-v
eck muscle EMG-r

eck muscle EMG-I

Micro-G condition




In-flight episode

Orientation Failure in Space

B —

MET day-1 / night shift

-

NASA Video Emergent Request 121t
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Full visual field hemispheric screen
and
full range body rotation facilities
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