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The acquisition processes of cognitive locomotion strategy in up-down
reversed vision
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The acquisition processes of the visual locomotion activities for the situation on the visual

behavior difficulty were investigated in up-down reversed vision. One of this paper’s authors wore
the goggles (180° inverted) continuously during 2 days. All of his behaviors of 9 locomotion tasks in
the park were recorded by means of VTR. On the first task, he was asked to take a step on a stone
slab (30cm X 60cm in size) that was 30cm or 60cm away from each other and that was constructed
of 60 steps. Observations about his behavior repeated by VTR, the following results were obtained,
1) he walked slowly, stopped step-by-step, and took a small step in width, or could not direct his
face to the side at first, 2) after that, he put both of his feet and the stone slab into his visual field
in order to make use of his feet as behavioral standard to move correctly on the stone slab. At last,
he was able to move on the stone slab only to see the next stone slab. The task proceeding, his
strategy to search for the visual point to solve the behavioral difficulties was created one after
another.

Key words : up-down reversed vision, acquisition processes, visual activity, locomotion, visual

point, cognitive strategy.
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Figure 1. 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° — £ 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.



BARTAABER SRS, 45557 (2019)

YETHHBATATE Z WY HIFHZ LI L7z, #E
DA3RFE FAREIZ BT 5 BITTENC T 2 B
(Dolezal, 1982; Kohler, 1951, 1953; 48 , 1963;
Stratton, 1896, 1897), & A\ MIFAMIZ K 25
BRooss g (R, 1998; 715 - 148 |, 1993; f&il1,
1987; Yoshimura & Okura, 1983) 1211 F TH
ZHESNTVLY, ZoRMIRRIZBITS
PRI RS CIR%R - BN E, BT
Yo - BE & & FIREI AR A LOAET L 72 S2BRIT IR
BENTWRV,

ZOL)BIRNER T 2, bivbiud, K
B DATEYR )G 7 K5 - BifEO LB &
LT, R, #azid 8% - 2oz
BEMEREICOEREE LT, WEoxcigE
HoHNICTE, L) HE%2 T,

ZOW, HEREDOITE %4 T VIR IZELERL,
WS OPREREOFHERE LRV BELBIET S
I L RE - BifE0ERBMEIL BRIz
Wk L, 7—5 20 WAL 5720,
VTR IZ & ) Z O & e 2 4 0 R L BlgE il
HoRnZ E, HE - BRI NALE 2
LT LEMEOTHERE L NI H2NIERICE X
LNTWDL I ENINTE T2 HOBEEERD
EPSWHSPIZENTWENLTHDL (ks k -
JUR - BlE - kT, 2018) 6

BATATENLERE T L2 AL H T b, B
BIRLERR E OB, F O & Wikt A I K H Y
— IR AT A RET S L) iE GRY
FifE) %3 C, ZFOME L HE EIERORELE
ERMIL, MEOHFEAZZEILYIZLI2nwEE
Ao AR, WIS, RO REE
RN T/MMEREDNECHAE T 5,

B &

BB OEMTY XL R I R
iz (D%, ETFREZEmsED) . BB L To
A L, FEAG VB L 70 oo FE £ 13K 55 %,
HEH 32 o, MHAOAELIIAL BV, HE
320g. TrIFHEARE,

EERERE 4% TH5D,

HE&E S. Kasai (KF4E), 235, BT, #
J11.0 (3827 bEH). 2 5SSO R%E
M 7ARERDS D Y, Ll S D IRV B A

o, ERAZY SO RICHET ML e AT
Wi\, FHT LSO ETOARKEEL T
AR L W EE2MS STy,

SBEMERE 0. Sasaki (AFSE 1%%E), O.
Yagi (A% 2% %), FEBRFEL FEH. O.
Sasaki lZ[F] Ui 2 &A% %x 3 HM#EGEHT %
FEix 2 MEER L T b (4 A, 2018),

HEEHRE 0. Torii (ATt 3FHH). FEhyy
MEROHE L BIET 5.

BEEERE 0. Kyokoo EEIGIEHB L UEH

FHOEEL FiEME 3T VIR IZFLET %,
EB&H 200146 A 26 H 14:37 2°5% H 27 H
16:31 ¥, “HM.
FHt S. Kasai idEBMM o 2 A, LT
MReE 4 il 9 5o MER, RENRAGETIZT
A A7 %M. FBR_HBOH, av% 7 L
R R Z BB 1 A TEIRRARIR

FEHE T 1%, WSOV REREG LIS 272

O, BIRBEM LSS0 s 7)) AL E2TY
AV L 7B IR G % S0t L 72,
SRR - HUR 2 HHNCUE AR o SR FERIE
TEEE L R & T CEM L 2. AT
IREEROBRO—TBIZOWTHET 5. BH)
DOEBIIMETORRE TIrbiz, 25 HEILFER
ANCCORREEFINZZ &id v,

BE)EER ST O &KX % Figure 2 1278 L 72,
K, AREANOT VT 7 Xy N RCFIE, SEREE
Hx&bd, EHEEIRD X T (B %
WELCARAD IZITE, RFENTA~H (I
DFEFLIE V) DIET 8 MOBEHRE LTV (f
%), T, EEH~AOJETIT) (EEK. &
FNZFEELTHALHE T 217, FFofoit
EThHb, TOHRX MRS

KETIE, O RERERE T OREERIAT
DI ARNROH OEFEE A, A fiViRE B,
ARAD O FE CoOMSRERE, BXOVNMER
HH ORERIZOWTHRET 5,

WA AT SREHURIE, BEIERERIZ, 9
DMELIRZONWT—IE L TIT b7z,

KER 1 FHEHAER Mt SERE
B, BT, HEE, HEELEL’D L1
ORI TV 7% 20T KBl s o7, W5



WSO ERIZBIT 2 BEMTHI O RETE

Figure 2. The whole figure of the locomotion

experiment.
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cognition strategy exploring the safe walking.



WSO ERIZBIT 2 BEMTHI O RETE

EERD : hEMH, %3 - ROAETHL - ROA
0 -1. %7 - RUARE
WET LM AR B WA L, Wk AL
DHNDL DD, HOENIIT 5,
BE - FHE  Figure 5 LR L72AM (30
X 60cm) O L& o AP 3FNIILT, ok
G4l AAHI& 5, HMExsnTwb, AWl
[ IE Eft 30cm, HIRFI O & M (Figure 5,
FEM) & OEE 60cmo
FE RO 2R D), FEROYE, 1Y)
M5 A% — b LT (Figure 5/, #%hH),
HRORFNZR ), o AMEIZREY (EEH),
BT, BN SERASY — L THRFNCEY,
ISR S (FEFEM). HEEE TR EETNIC
%0, HAEMIFELTH S, Figure 5 TOHRE]
BEBOEEZRLTWD, ~HE T4 [,
EEES
FRERSR - IBIEEDE[E b1k F 2EENT

N\ / 30x600m

30cm

| |
H

1
I
1 & ©

R Do MHIRE HDIE, e 1) AR AEHT B
c2) WOAWRIZ R ZBANTHEETH 5,

Figure 6 (2 &R DOFTEIEH 12O\ T, #HnwT
BEHLCwibeabiibikTr s 02201249
T, 79 7OLETICERTHR Lz, TEMIL
HIEE 2R T, EEPFEINTW R TH 5,

SHHBETYLIEEY LAY, BfEATEE L
TWHOPII 5, 4RETIR4BIBEIEEY, &
DL EITHEL BN 20N T  AFH LT,

IR T, R, L b 188, 2o
DRI HIREME Tl 21 (%), 25 B (15Hi%)
THYH, TOFRELKPLAMIR L7, [FS 2%
Wl BE- BB RO LN THY, UHIEE ST,
KEBLFORVPROENL, AROEMEEE BT
BY, Bz Tunin,

BFR - EUAR S, WEZHZT—HO
REARICERLTrH L) —FHOREHEML -
JICRZ T, ZOAWON F CTljE 2 ) B TH#A,

The field putting the foot
on the path in moving
restricted,the subjec was
requested for catch ,the
direction,and the distance
on the path.

Figure 5. The arrangement of the stone slabs and the moving outward course.



TN N e

VHIETE A, EVOEMEEREDET, —HHE 1
BTG RZEARL, TORPAKRICELL T
DOERTIRZ Do FHEWTHEE A B THBGE
R, UblEFE DL, TOLI) AR, D) HEDF
SRz - LbikE ), 2 HEKALL, 3) HE
EH - THIEED, 4 LRIEZ, 5) MEAYE
6) MEDFHhHZ - LBk D, L) HTH
NiEd, EbiEE DL, 1), 3), 6) TEI %,
ZD L) %6 DOEERA & G & A
HEKT/RT &, Figure 7 EXIZ7% 5, HEH

KTix, EE2SETEZRTHWADOTED N
I 2 HBAL, TR - DM i)k

O, RIIHENERICHNL ZEERL T2,
COL EHBIFHBFAROLEHNIZS 5.0
ZOMBEAROTIZ, FEEOEREOHR %
IR L 720 RFEETIE— H 2D SR & Hk O 2 1],
it 4 MOFERIFTLNZA, 1 HOFITTIE, A
W B\ o 72 AT YD, S TRO AU
#50?&b% — A OFATIEATF & RFD 2
W2 B 2 EHNTE, ZFORPEEES % b5
Eﬁ% By A ERFEE L THFIZEEA
L, &b e EOAREREY 100% & L
(B A BhAGHAY 100%), Z ORI
% 4 [ OEEHEFNZ DOV T 2[5 TEE8 ],
ISR Lz SEEDSIHA L T 2 e

HALEE 45557 (2019)

279

[Normal] [Restricted]

277

=] 2
4, ,_\\,_\l L \

outward return outward return outward return outward return
path path path path path path path path

X 51

The firstday  The second day

Figure 6.
moving time and stopping time.

bhb. BEAE LI B3 TERIE
DTH b,

ZDED T, WEDERT RIS
WX TR L7202 Figure 8 TH 4, HITFHN 25
B Z, ROARIZIH ) FEESRTLE N D,
L), EERTCELIEE 2EETIE,
ICEZZORKEIZLTBY, EELELTY RN
ERIELFT DL ENTER D,

fi )y, B L7z R e ARICERT AF, 30
2R L7z,
, —HH® 3 SFE—HE A,

LTV 5D

DR d %, Table 2
DL

ML = o o o o [=-]
B - - - - N
-;- :“""u-: ------ - - - - -
. B (=] o o F o F o =]
[ = S o F = TRk a7 77T & T
. H - - - - - - -
: ----------- - - - - -
E HE o o o -] =] o
wwwswhn 0 7 0 e
Figure 7. The visual field at the foot in moving the stone slabs. o

Whole reaction time divided to

DWW CHREP

B 5 I




WSO ERIZBIT 2 BEMTHI O RETE

Table 2 #HIFZREIZ BT AR - T30

a -1 3RFA—HEAR

2 HERAEOSWS5AK

B e B 5

y BiZEZITR2AFX  [Figure 8 /', 3-1V]
JRxHEANTROARZT 2 W5 HRX

[Figure 7 W, #LEFA 2]

GR%EZZ DI, BAM LR, 2D HRD 3 2% [ ICHEFNIZIND %

[Figure 8 #, 1- T & 1- 1 ]
FBAHMTEE ST THEBNTHIRE ERdbE., IIBEELGICQLWLENL. E2EAT

B 2 RE—HREF AR [Figure 8. 2- 1 & 2- IV ]
Bt L7, e 5 A & FEEIAHEF IS 2

THHIZZRDE [Ihhb R et EomRy
e, RMICEAR LR ZHEFIZANT Y S,
Ko Twa g () BHEICANZSTIw] &
V) 2 JE— 1B T ROKRICBAITT 5, &%

B, ROAWMERAPZTTEREICEEZERL D
I27% %o Figure 8 IZ/R L7z & 912, #HITHT,
A LR E AR E ZERGLE LR, E
RELERLL LS LA BANT LN TEDE

Figure 8. The situation of skipping his foot at the stone slabs.




BARTAABER SRS, 45557 (2019)

Lo

- |
il
[ |

=

)
==

n@

1 = = &

— =] =] B2 I
e ,—

-

Agptl Wy
K§VAJT§_
LR %Mﬁ:
Ay md e @
“y Y- Yy

AWl

=4 <ET E=oF—T BY]

-
B

HER==g==jr=j~=

Eg = = (=3

(s  [5rt]

TRB#&E® 1B B

B y a B Y
1 0 15 2 1

Al |
T Vy ey AAI
Start

a B y a B y
- .=, 7,
3 2

11 0 0 0

SREA—MRHFAX| | 2RRA—REFAX

2RE—REAKX | |BEELTRLIAX

Figure 9 Whole figure in skipping his foot the stone slabs.

FHIZHEA TV D,
BEAEUIE - B - BAELR CoX) %
OB % —F L TR L72DM Figure 9 TH 5o
M, fHEAEA=ATIIAE, AHAEA=A
WAIERZRL, BEYORIBIIHERMICEML 72
RTH5D, (S. Kasai DV A X 27cm 1L KD 4
RAEANFISHIE LT b)) Z OFEEH R O 2
rRWHE=ZAETRL, A EINEX A
FMTRIATZ, ZH BIEIEIZ BT 2 5 BIOFATIE,
1AL D 2 WIIEREEZTTHL &%
RLTWh,
—HH1lH, [#F#L GRS ANREREE,
RO AP OHEESaE FA) X)) &4
REARICZT OO TE» L] & &, AR

IR TREATL . KD 55DV E LA ORE
WA, RMLCRAR L7256 (BIEICRET
ZENTED) TAMOMIZTHEM %, HEALE
W 5 W 5 ATBA 7 B A A AR O 1L B 36 1
r, ENENRA L,

ZORO T2, Table 2 &5 MEH & [l %
AL

INLERETDH L,
(1)—HHEK- -1HH 3858 AFNTHY,
HIEAEMAITAROFANCH 5. 3 SHE AT
T2 A THBEDSMH O v b Th D, Wik
60cm O HFHF - 2 ¥ — MARETIE, 3 HAE
FHZHEFICA L TR L T 5,
EVTAOWE BRI Lz &, T oo



WSO ERIZBIT 2 BEMTHI O RETE

[ — —
= —
O —

| Start

Figure 10. The arrangement of stone slabs
and the moving outward course.

FEHEMBEPA > THWETAD. ToT CRERE
A L7zDb D TH (FAY) MatoTwnwa] &
HODIELTWb, ODPNRDOEAMEIZEN TV
Vo

(i) —HEEK- -2R8H: 2 508% 5%
FRZHIFICAN W20, R % B A 3 B
PP T WD, FEEC, HREPERLZBREICA
RO EPRARP BN TS, ZHH SR
THbo

(i) ZAHEE-3HH 2 ZHEFXTH D,
HREPEWL T2 OIRA D ERD FEA 11 B
JEEDOHNZHTWE, ok &, MEA) E LM
EOFHMZAMWZ T, MblkEL T LR ML
ERHISEA TS,
(iv) ZHHEE - 40 H : HEHEBHFTHD
—ODDAPRIZ—DO DR & T THEXICHITH L
Tw5s BHE), LA LZDOERZIZESDWTEL
MOHRICEL T 5, [ % i 2 T— RS
AMTHEL, ARIB—HRTHRE NFT A%
LD REERZ THL BRELTLDLEFERL
Me—#TH < o

Ay — MNARIZRE D & & HIE A 5 R 25EEIL
THREBEM A D 5o Figure. 8 1, ! ®FL5 TR
AL7z

FOIRY ZHHEK - -4RBICR S Ao
E2PED £ ICHETF RN TV 2,

715

435

[Normal|] [Restricted]

120

90
33 36 60 40
L . L . L . .
outward return outward return outward return outward return
path path path path path path path path

The firstday  The second day

Figure 11. Changing of reaction time.

EER I -2. FHiL - ROAFRE
SRR RHIERE L UAAMRAY 90 EEREL L, IR
friEx 45° 36 L CTHOMH, k3 hTw b,
Figure 10 (2 A % — N HUS O AR & #1770 % 4%
FICaR L7z 7t 4,
&R

PTERSR  PrEEM % Figure 11 (IR L7z, #
RIS CIlI RS 33 7, 1HE% 36 8, RIS
Tk 60 # (), 408 (%) <hbh, K
HFAENCFEEFICR L7 (/5 &) 2 ek,
ZOE - BEITHEREITROLNTHY), FO
PR PR EV, LA E R T2,

B®R&R - BUARN HEABRIHEZET2H 50
AT A L) HADPHNL TS, Table 3
WZZFDOFRERLTze ARDIERALEDFTILTWN
570 DITEHTH 5,

PEAH L2 BRI E T 2D 6 D0 E)
EHALIIEAREE M L CH D, TOMEFNX &
BFEL L C Figure 12 | IR L7z, BT HHEFTO N
ROBHRED 3OO FRNEIFIZICHLETH A
(Table 2 &),

Table 3 AV ifEIZ BT 5

X AEeEEiFAR 1T E 2R EeR
AT CREEBALT

Y EmElFAN AT & 72N ERTZ T
T, EZEAHT




SARTEEBERZE SRS 45557 (2019)

arrive

left foot

change

both foot,
inturn

W W T

<

Itz

T iy jr

] (] A
1 [ [ge Nl
[ (A= ™ O —
— [ & (4]
[ 5] o S o
1 (5] (&) —
1BE&H 1HE#E
[3 mREFAR] [2 RRFARAR]
[READ s 5HRH]

The second day

] @
1 [ &
[ 0]
[ =
] 5]
— [ &
[ &
zAEEH

0 (3 3
o =
0 O O E=
M O pess
O z:
[ 63
O O 3
zmEaH

[EmiT - BRAFAHH]
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Figure 14. The course of walking on the small

path.
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