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The acquisition processes of cognitive locomotion strategies in the reversed vision
- Up Down, Left Right, Up Down + 90 degree Left Rotation -
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Fumio YAGI Shuko TORII Yusuke SATO

University of Tokyo Nihon University

The acquisition processes of the locomotion activities were investigated in 3 situations of
reversed vision. A subject wore goggles reversing the visual field (up-down, left-right, up-down +
left 90 degree rotation). All of the behaviors were recorded by means of VIR. The results obtained
were as follows: (1) According to three kinds of goggles, the relative difficulties in the locomotion
tasks were differed, (2) as the locomotion strategies were exchanged, the locomotion performance
improved, (3) in the left-right reversal goggle, the active right-left head movements appeared in
order to control the swinging of the scene, (4) in the up-down + 90 degree rotation goggles, the
double image of the body occurred, the strategies were not exchanged on the contrary of other two

goggles.
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Figure 1 The different kinds of difficulties
in 3 situations, and each positioning on the
axis of the development of locomotion
behaviors.
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Photo. 1 The goggle of reversed vision.
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Figure 2 The nature of the transformation
in perception caused by the up-down reversal
spectacles. While the spectacles are on, the
actual ground (G) and object (V) are
perceived to turn upside down in the visual
field (G’, V), and they rotate through an
angle of 2a [ £ 2a =180° — £ 2b =2(90° = £
90)], twice an angle of head inclination (a)[ £
a=90° — Z bl. Then he rotates his head along
its vertical axis, the visual field sweeps in the
opposite direction to the head movement at
twice speed.
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Figure 4 The seeing in 3 situations, looking
at the foot directly bellow, not moving.

(Left-Right). b N5z + 90deg Tl ATEAE A
SHN, KMPAERICARZZ2ENGRETHS (Up-
Down + 90deg).

B A
EF#& Sasaki (B 1#F%H).
Hit EBRGHTOTEHOOEITE2EIMZ S
L LHIT 5.
Fht KHFRE25-35 AT, THEROME, b
TRCEE, o Bk, BT BUER + 90deg [0 #E O IE
THEGEDPEL b 2 bR, ZONHTHEE
A1) 2 &IC L7, 202 Atk BT R+
90deg D &4 2 Al H % SEHE L 72.
#1582 Torii, Sato (55 3,4 FH).
SCER - M FEBREYE L VTR 8K - %5 G
#%5 Kyoko) L, FEER#T R, HHE - BI%H -
RLERE DS VIR Otk x WCREINE, T74bb
PPN R & B ENE, R OFE S O SEmE
RO L, 5T 5.
FE BEWNICET 58 T3 — A (Figure 5,
B b, REIDSHAT 2 — A ¢ [XIHF Photo. K7
VoiE) 24 WA (P TERFEM) 12
Rh., HESTET— 7TV EMT %05 85k
ITO2MEDHEREN G 70 5. HRATHEER 40m, #
IR TIEATIRE 21 sec.

Figure 5 The locomotion course in the room
[outline circle: the point of departure, filled
circle: the point of arrivall, and the Photo,
inside of a hotel room.
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Figure 6 The required time for locomotion
in 3 reversed situations.
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Figure 7 The required time for locomotion in 3 reversed
situations, changed the length of vertical axis of time.
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Figure 8 The required time for locomotion, walking orbit,
and stopping behavior in 3 reversed situations.
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Table 1 Locomotion strategies, the object in the visual field and its converted processes.

The target in the visual field

The toe of the foot

forward of the toe

front distant target

of the foot
bringing into the center .
in the visual field o 1-plane A 1-object .
the foot wanting to move| © 2-point VAN 2-point

the direction wanting |O
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Figure 9 The seeing in the 3 conditions, the
direction bringing the foot into the center of
the visual field.

Figure 10 The seeing in 3 situations, looking
directly bellow, the direction desiring for
moving the right foot.

Table 2 The characteristic behaviors in 3 situations.

Characteristic behaviors

moving of the left-
right by body

holding the goggle o
with both hands
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Figure 11 Method of DOSUKOI: to try to maintain the target and vertical
and horizontal body axis in walking by means of his body moving, consistency,
and to link up scattered target points by means of his body moving and make
up the fixed target point in the movements width moving body left-right =

shoulder length = measure.
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Figure 12 The double orientation of the body, real action and cognitive action.
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Figure 13 The enlargement of locomotion space.
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