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abstract

Experiments on useful field of view (UFOV) and mental workload were conducted with the aim of
elucidating the mechanisms of field of view narrowing while driving. The experiments involved a visual
stimulus response task against a background image of driving scene in order to measure UFOV during
pursuit eye movement, and an experiment to study mental workload by giving subjects a numerical task
(recitation, addition) as secondary task. It was found that UFOV narrows markedly as mental workload
increases. These results support existing theories that propose a mechanism for narrowing of UFOV
associated with information processing resource and field of view width and depth. Also, Along with
increase of mental workload, the UFOV narrowing during pursuit eye movement occurs at vertical in
advance of horizontal direction.
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K1 AT T —AETOER MR
Tab. 1 Table of staircase method

' X O X (f)

3 X, 0 2

2 X, 2 3 X ax

1 X, 3 0

0 X, 1 0 ... X nin
total 6 5

i :Rank of strength of stimuli
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F 2 NERRENCE T Dot
Tab. 2 ANOVA table for response time

Factors  Frequency Unplased Variance ratio
variance
________ S 204194822
A 2 56242117 4260
...... SXA_ .40 ....1320084 ...
B 2 5942.43 1.05
SxB 40 55669.62
**. P<0.01

S:Individual variation

A:Mental workload

B:Angles of recognition index

S x A:Nonsystematic error with S to A
S x B:Nonsystematic error with S to B
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£33 AYREITRT D oENT R
Tab. 3 ANOVA table for useful field of view

Factors  Frequency Unplased Variance ratio
variance
........ S 2026876
A 2 969.37 9.93 ™
XA 40 ... 9764 e
B 2 1164.19 20.03 "
SxB 40 53.84
**. P<0.01

S:Individual variation

A:Mental workload

B:Angles of recognition index

S x A:Nonsystematic error with Sto A
S x B:Nonsystematic error with S to B
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#£4 Rl - ElhERIZB T D00
Tab. 4 ANOVA table for ratio of horizontal and vertical

Factors  Frequency Unb_lased Variance ratio
variance
........ Skl 0039
A 2 0.101 3.59
SxA 34 0.03

S:Individual variation
A:Mental workload
S x A:Nonsystematic error with Sto A
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#5 KHENTBT HAEF (deg.)

Tab. 5 Difference among useful field of views for kinds of angles (deg.)

Numerical Task
Angles None Recitation  Addition
Horizontal 301 482 (0.96) 452 (0.90)
Orthogonal 33° F250.98) 45083
Vertical 4535 11.640.90) 36.7(D.81)

tratic, ‘None)

16



0 =315°

S, : Fixation point
9=270° S:Recognition index
0: Angle from direction of 0°

Subject X : Distance from fixation point

1 ELA L RTERE O IEEE R & DN AR
Fig.1 Distance and angles of recognition index
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Fixation pointS; | Recognition index S,

1.0 = .
Psychometric curve

0.5
’/ Threshold of recognition
Y

o - 5 >
PSE
Distance form fixation point X (Strength of stimuli)

Probability p

2 FIMOTREE & OERE dhf
Fig.2 Psychometric curve
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—+p=1.0
VA -p=0.5
6=0°
p : Probability
S, : Fixation point
UFOV 0=270° 1
Fig.3 Definition of UFOV

3 A OER
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O:Possible to detect  x : Impossible to detect

-------------------- X oo X . =3
d { @ /N N x® x®  x
............. O s O e X x L X
o x(@) N N\ S
o O -

—————— O - i=1
/ @ ©
X o X X i=0
start
i=-1

Fig.4 Example of result by staircase method
X 4 27T r— BB T Dk RO
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45°

Oo

> [«

Fixation Target index
N ~...

point -
70 inches Projector

(HD70 MH700) 60cm
Button for reaction

/tl ' Eye tracking system |
t (Eyelink1l) |

Program for visual and | =-------q----s-mreeemnqoneeesd
auditory stimulus | \ Subject

Fig.5 Experimental layout
5 FHRAEEIX
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o

Ratio of correct answers

~
o

Recitation Addition
Numerical task

Fig.6 Mental workload and ratio of correct answers
6 ALHNT—rr— R EHPEREIES R
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=
o

o
)

o
o

Response time (sec)

o
~

None Recitation Addition
Numerical task

*:p<0.05

Fig.7 Mental workload and response time
7 RAUENT =7 a— R EGRERITAD S R H]
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50

40

30

Useful field of view (deg.)

20
None Recitation Addition

Numerical task
*:p<0.05

Fig.8 Mental workload and useful field of view
8 AUHNU—ru— KEENHE
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1.0
0.8
0.6
0.4
0.2
0.0

None Recitation Addition
Numerical task

Ratio of horizontal and vertical

*:p<0.05

Fig.9 Mental workload and ratio of horizontal and vertical
9 ALHNT—ra— R LR - il
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