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Effect of the Actual Head and Eye Positions on the Head Pointing to the

Visual Target
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This study investigated the contribution of actual eye positions on the head pointing. Subjects
moved their head to the visual targets in various conditions. In Experiment 1, the targets were
presented for 8 ms and a fixation point was kept presented at 25 degree left, straight-ahead or 25
degree right in the head centric coordinate. In Experiment 2, the fixation point was presented on
the median plane of the subject’s trunk. The results showed that when the subject’s eyes were kept
at the point fixed to the head (Experiment 1), the head pointing systematically shifted to the
opposite direction of the eye position. However, when the subject’s eye position changed slowly
(Experiment 2), the effect of eye position on the head pointing was smaller. From the results, we
suggest that the static eye position affects the perceptual head position and the quasi-static change
of eye position decreases misperception of the head position.
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Fig.1 Spatial arrangement of visual targets (LEDs).
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Fig.2 An example of raw recording of head movement.
The visual target was presented at 15 degrees right and
fixation point was presented at straight-ahead. Subject was
SO. Timing of stimuli presentations was shown on the graph.
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Fixation point
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B : 25 degrees right O—O : 12.5 degrees left (AT only)
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Magnitude of head pointing (degree)
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Fig.3 Result of Exp. 1. The magnitude of head pointing
was plotted as a function of the visual target position for
each subject. Plus sign indicates the right direction. Error
bars indicate standard errors of the means (N =5). The
symbols show the eye positions relative to the median plane
of the head. The filled circles, the filled triangles, the filled
squares and the open circles represent 25 degrees left,
straight ahead, 25 degrees right and 12.5 degrees left respec-
tively.
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Table1l The individual coefficients of Eq. (1) calculated
with multiple regression analysis for the result of Exp. 1
and Adjusted R? of the analysis was also shown.

Subject a b Adjusted R*
HM 0.97** 0.14** 0.96
NM 1.10** 0.03* 0.95
MY 0.67** 0.19** 0.94
RU 0.65%* 0.07** 0.96
SO 0.72** 0.12** 0.97
TA 0.92** 0.08** 0.96
YK 0.75%* 0.12** 0.96

*p<0.10, **p<0.01.
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T =aH+b(—H)

=(a—b)H (2)
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Magnitude of head pointing (degree)

Position of visual target (degree)

Fig. 4 Result of Exp. 2. The magnitude of head pointing
was plotted as a function of the visual target position for
each subject. Plus sign indicates the right direction. Error
bars indicate standard errors of the means (N =5). The
filled circles and the open circles represent the results of
Exp. 2 and the values predicted from the results of Exp. 1
respectively. * is the symbol which indicates that the differ-
ence between the result of Exp. 2 and the visual target
position is significant (¢-test, *»<0.05, **p <0.01). ' is the
symbol which indicates that the difference between the
result of Exp. 2 and the value predicted from the results of
Exp. 1 is significant (#-test, ¥ p<0.05, " »<0.01).
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Table 2 The individual slope and correlation coefficient
calculated with simple regression analysis for the result of
Exp. 2.

Subject Slope Correlation coefficient

HM 1.16 0.87
NM 0.96 0.96
MY 1.02 0.94
RU 1.13 0.94
SO 1.38 0.98
TA 0.86 0.93
YK 1.21 0.96

Mean 1.10
S.D. 0.17

T=H'=aH + bE + cAE (c<0) (3)
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