The Japanese Associ ation of Special Education

-
o]
\e X»
o5
T

o R
OB E

HEBRBCH ERTIE 184 245 19814

2D E BB T 5 R

SR . 2w g

= B IEF

ARG TRBEBNT AT oo TR,

BEEEROEHEDOREIEN (LA ENIRETHRE SR TV, L L, EBEohTho& b
AR PRI B 2 B L LRIRRY D e Vo AP CLIR BB 0 I LR SR A B Ly TR SR
MR H O 47 &R0 FEEITIC I 05 Hz 1Icf 4 B b, 494
D BAMRE: & AR O S (R BHRIC X B /LB D BIR D o foe B B O AT O A B R B
L. BAEOHEMIIR IR o7 1 & BBRERE O BB EOH I E O HE 2 7R Licas, SRS
D7 —RERECHKE L TAE L, WHEEEOEBHMENS S LRI, ToFRE LT, A%
BERABBHECESCFMRT L LN THL e E L LR LD, T LAEBRRONEIHEE LD
EBbh b, REBEEEOEBEHIEE CPRIE) %1 L LD0 V- = v 7OREW EH ST,

1. FLC&®IC

v P ANEEBAHEE LTV D & E, AT
BREAFBCENR TV 5, ZOHFEREY TE HETRIIC
Rofedicit, FE AW IBE T H5R 12 #HHNC
TE IR I L Hio b H LR BHERIR ISR
BR. WERE ED0 Do ANERN LB oL HEC
BST500, EELTH - MBEROFIEORES L HA
BRI EET D LV b B,

BRI —EOBFO -Milxd bbb LTk h, B
VEBOFREIBEOFEEICRDCELLILNTE
A, EATRBHEEIL I A T v A O
B ThbbPaRICE#E S 0D D E D, Py
e HECRBORMBEND D, XL DINELED
T CTEIEDTEREN B 5 L E X BTV AP, T X
ST NLESB R MERT B = LR RIBE O LT iE T
H O TENY Tl KB T L0 EonER
T3 d 5o

XC, BT O BRI IR BIE RO A D LU E
OREHELE I L o CEB R RT 2 EB WO DHET
EB %b,p: 3311 L \ Z)G),9).12),16),37)o \:j/l, %@EF%VCQI\
REIE LR O FRE-CHECIE N ERT L2 &5
9,12, 16), 3D feedback®” <> feedforward!® > |4 4
STWB T b, F 2o BRAY 7 IR ERE B LR S TR
BoORERERE 522, SEBIRIRE A THEE 2 W

*HBKRF

X5 EP RIEHIN VD

—Jiv BEBEELY 2L b o Ui WERE AL RS
WEAMHRT S LRSS ERIEORBOFE
2P HREIC T DB Tk, REEEEORBILIERE
CHEB L THE LELC EAEE IR T L A1,
Edwards® (¥, ataxiameter %\ T HEESEE & IER
FORBE B LI 2 A, iiXEBEED 2~ 3 {50H)
Fer R Lics & ##i45 L. Leonard™ (I E ¥R E AR
DFPHREDRBEIME & E X IHI L. B 7o PERE
TRETIPEEUTOREAFEORBEIMEL Z & A8
LT %o LT [HABEEEE | 2T TFER
LICBBRE DI » T HAEER AT ERIC B X8,
TR LCONICEBRHHE LT LoBFE R RO &
NTEDLMHDORENFERCOWTIIE LR, 5RO
BBHERETERZ L HE L TH S LW 5 Ry B
LT,

BEREEE O P HAE B3 2 eI IEE I Do e
oy HEEEEOPHEREOKEIL TS CER IR TV D
LB bhicv o B¥EREFOP CHELRBBFHEDOD
LD TH HEIHHBIT b ¥ Aol B & FRRC Ve A
B L O %o FIMBRTIREIEOHREETH b, il F
TRBOPFE LS IS EA TV Do T T TERPIKT
W EZER O SR BERE OB A ESIESHSEHBL LT L
bz, REEEEOEESHERE R LW LT
HT EEHME Lico

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

2. & =

BEROZFABREAYTE L. 58T 2 RS fT
bhTs b, ToELHECIL, HRERRGER”
O INEEE A B IR BRI, HENRc X B
VENITEBOREED 2, ELBHEOBMBFCHEBE DR
GR12IIDAOIR Do BITILE TR R B T HEE)
%@}ﬁ&ﬁ%ﬁﬁgﬁbﬂf [ 6 1),2),4),22),25),26),30),35),36),
8, BB 2 AT - 1-WFFE Tk, 5Hz DLUF o EES
EHXh, BIRELHBREDO Ay — « 222 b AR
N DD R A TIHT BRI T B30,

K TR HEBITOSVICRBEEENNESTD 5
EEZ, FEaBRmy B LELED 2RSS T
L. ThZh*BE T HEB(ATAC-450, HEANXERD
THUHE Lico

(1) #HE

BREBIIRABT L L, BFECIERB 7154 (F#h22
B H255E) ThHh Do HEEESECOLTIX Table1 1@
RTEDTH Do WThoBks b EBESE, HEED
TRWBRRICE AT S 5o

Tabel 1 P b A
Partially Sighted Subjets (Male)
Visual 1
.SUb' __acuity Age | Cause of Vision Loss
et | Left | Right
1 0.1 |00 ‘ 27 } ceratoconus o
2 |03 01 23 §ect0pia lentis
3 0.2 0.3 » 28 ’ ﬁystagmus -
4 0.06 | 0.04 | 25 ‘} atrophia nervi optici
5 s 1.]0.03] 23 |amotio retinae
6 0.1 o1 29 ‘I ilggﬁr;zratioipiﬁgriﬁeﬁibsa 7
7 10.09]0.15 21 ‘nystagghns 7
Lateral Sway

Blind Subjects (Male)

Vis_ual
,SUb' __acuity Age Cause of Vision Loss
ject | 1 eft ’I{ig}n

1 QO‘QO‘ 23

2 ;QO ]aom\ag

fibro-plasia retrolentalis

fibro-plasia retrolentalis

3 m.m.l‘ 0.0 glaucoma

4 QO’QO
(2) 2% &
itk LTS Lemd BHOBENN 0.1V O 1%
RTEOH (F7a—%, BEEESD MW, Lo
Whea5F—4 . va—% (SONYRD) iEET5E &
bic_veva—x (vrFa—-x, HEEEL

atropia nervi optici

@&?gaﬁ Lﬁ: o
8) FhHx

Bk OB B O Ko BHRIBOEE D B L
BAERLATTEBEHR Uico PIERRMIE3 /2 & L, IER
#LEEMEEIIEAR (74~ 227 EM) LEBO 2 &%
T, BEZBIT7A <A 2 LOZMET HEEE Lico
FROEBE., #iEC L.5m i io~— 72 R 3%
foo HIBRFOBE L, 714 = A 7 EAERIOBRBL T
LUEL S Lico IHICHBMEZRRY S Hbe T3

ﬁﬁ’:bt’.o
@) S
F—a e a— ARGINCEOBREAYI®R S A

DORGH Z L I T AT B CRERBYT 2T - 0
Y$vFY e 24 A% 100ms & L, &K S5Hz ¢4
Brlfco 1IBCADEMESN DT — 2 Bk 256 fi# & L,
6D T —2DY — « A7 + LD Average 3K
DI, e REOF L D EIT 2, BIRRS &
LKA HEEAE LT\ 5 D TAWIN D DA & S BT L
oo F7-ADE#E Hanning O BREK A T COEE L
o

3. ®

WW\WMNWMM

Antero -Posterior Sway

NM’W*WMWMMANW

Subj. F.H. 22.7yrs (male)

___]200mv

10s

Fig. 1 TERFZBORIBRIC IS 2 B AT 0 206

2

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

Fig. 1 (3/2%; & i %0 HABIEO BRI O HITH 5o 10000 ~ §
ZOX 5 I R EIE AR TR ES A LT, 27— - X
AR b akRDIeOM Fig. 2 » 5 Fig. 11 Th %o |
[
(1) EfoHtkaiEombR (BERE&H)
10000 - g 1000 }
1 5]
L v
3
1000 } : 100 }
[ ]
- o o
L
s 100 L 10 F
X i
A hd b4 .
[ ]
®
e $
10" am— 1 3 1 PN S U ]
0.05 0.1 1.0 5.0
Frequency (Hz)
Fig. 3 5% (n=7) OELFDHEEITFED
A7 = 227+ (BARR
. L PR — 5000
0.05 0.1 1.0 5.0 °

Frequency (Hz)

[ ]
Fig. 2 JER# (n =15) O LEHD FEEFED 1000 | s
27— e 2y b (BHIREE) ®

Fig. 2(XIER B Z DL O HEFFED 27 — + A
7 bATH5, SHz UTFTORBHCHIGE LT, <7 —
TRy b LIchDTH Do MiHh &I TERRL
oo RXRT— « ARZ FADEEE LTiE, 0.056 Hz LAUF
hobdbRELATV-EDLhBZ L L&, 0.5Hz fF
HEZR7—De—7hAhbh, 0.5Hz 725 2Hz ofT
Ry —NEBRCEA L TWSZ EEFETEX 5, &
KRR 2 Hz Th o70 10 ¢

Fig. 3 13§58 E 1 LR TH 5o LT IERE
HELTLSENT AT —I1IRKRTH o, T IE R H A
0.5Hz TAv—DE— 2 RTORK LT, 55 8 #Hix
0.1Hz 738 0.5 Hz offlic 27— D e — 2 BNED LR,

,
XY )

100

Powerx
L)

ZOBO T — L FREOHRKTS oTeo BAHUH 5.05 0.1 Lo 5.0
93 Hz 2 Lo Frequency (Hz)
(2) Fitko HEBHBOER GIRSKMH) Fig. 4 ERZBORHEDO FEBIED 7 — -
Fig. 4 RIEERZBORMBEOHED <7~ + A7 LT A7 b (BEIRED

— 3 —

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

»bo 0.5 Hz IFiZ A7 -0 K& e b,

0.5Hz )} 3Hz izt v —DiEH2F 13/ X< 5
HAXR Lico SV —DE— 2B E b2 bl
25 130 0.05Hz 75 0.1 Hz oflicd b & LaHEE X
hb, BERBERTE 3Hz Th o1

5000 . .
s
g8
[ ]
1000 | §
[ J
[ ]
X L I
- ®
¢ [
* 100 F ©®
(o]
m o
10
2 1 2 1 3 22 )
0.05 0.1 1.0 5.0

Frequency ( Hz )
Fig. 5 SHZBORIEBOHEEED v — -
A7 + v (BEHIERD

Fig. 5 IXFFRBORIKROFEN OEERTD 50 FRED
EEDOEHED 7 — » A7 FLIZTERBO T E B
LA AR Lichy, BIEROEFE CIlRIER#E & Rk 0. 5Hz
ENFoy—oiEbo&itkx <, 0.5Hz & 4Hz D
TIELDEAUNIWZ LA b b, LvL, 0.1Hz &
0.5 Hz oo 7 — BNIEREDBEICHE LTReRE L,
0.05 Hz AT CIXIEIREDME L h /NSRS 5 225 %
bHo BB TR 7 —DC— 2 3TWDH BRI -
fops SIEE TR 0.2Hz 25 0.3 Hz i 7 —DE— 2
MWD BRI,

(3) ELHEDHEEFROKE (BARSEM)

Fig. 6 IXIEREFBEDOFERTH %o FHRERFCHE L TE -
L LB EE ., 0.1Hz 28 0.5 Hz offjon-2 v — 7%
WinLeiTh b TR ORKREE L 2 He
Th ot BRI 3 He T Lice

Fig. 71355 EBOHRCTH 5, HRFFICHE LT 0.1
Hz & 0.5Hz ORTH v —DIiEHD ALK ETBHY, 3

Power

Power

10000

1000

100

10

[ ]
| [ J
[
[ J
[ ]
L
8
° [ ]
[ ]
[ ]
i [ 2 1 PO S |
0.05 0.1 l.0 5.0

Frequency (Hz)

Fig. 6 1IEREDELHDHAEABTD 7 — -

10000

1000

100

10

Fig. 7

A7 b (PARRED

- 8
°
:
A | " L P |
0.05 0.1 1.0 5.0
Frequency (Hz)
SREDEEDHEENED 7 — .

Ay b (FERED

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

5000 p

7 —HEEHML TR O, #REOhiciz 7 — 23 «*° °
PFHE LT B e BRI B BIERE o #) 3 Han o o 0"
H#14Hz B Uizo ™ . .
@) AR HEBROBER CARKI 1000 F il .
[ ]
10000 r - 2 o
R [ J
° e hd
. 2 ;’ 100 |
1000 } : : : S )
L o §
H
t hd 10 |
100 & e
o d i
> X
(o]
(-1}
. i . ¢ eaad
10 | 0.05 0.1 1.0 5.0
Frequency (Hz)
! Fig. 9 BSRBOME DO HEEHED <7 — -
A2+ v (BARRES)
10000 | 8
A 1 A 1 1 [ . |
0.05 0.1 1.0 5.0
Frequency (Hz) s °
Fig. 8 IERFEDHED FEEHED <7 — - oo
Z-~227 b (BAIRER) 1000 | e
[ J ° 'Y
Fig. 8 IXTERFBOKETH %, (34T 0.5Hz % 35 1 o h .:,
7 = DL D XIS HESRD b, BHRFFOIES Z . e
DE LB L TRHEDIEL D XTI Lico PARK, ° * :’ “’?:o.‘
BARRERIC AR LT3 7 — & AR BEIZHM L, &< & 100 oo °° Sy
A B BRI > £ 3 Hy 1o % UC BRI CId ey 5 . « °° 4
Hz & THIfN Lco BARRESD-$ v — >~ 23 0.2Hz 44 '..?;. f;'
HEH B ENHEETE B, W,
Fig. 9 2R EOMRTH 5o BRI L HEE LT 10 %
0.2Hz L hCRy —~DBAREDON D, AR B I o‘%‘ot
VIBARREY DK 4 Hz 2> HEARRKF D9 5 Hz % TN L1z, i “-3:'
120F 0. 2Hz PATFIXBRIREF L IiEM U 27 — & SR/ L,y -8 & *
7 — 0 & 7 (X BIERE & R 0.2Hz 12 4 Uz, IE IR el
FHiXOSHz #BRE LTy —DIEHOEXN R 54 . 1 . 1 P
MR Lichs, §3RED S 3 BRETI/syw 23 0.5 Hz 0.05 0.1 1.0 5.0
& 1 He o2 LT, IERBERBIES DX NET
Frequency (Hz)
otie THRBBEBEMATRER D, BRKES T2 Fig. 10 £&% (n=4) OEEDEEHIT
heTeotee R FBO U2 BRI ILE L C AR I DT — ¢ AP F L
— 5 —

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

0.05Hz & 0.5Hz i v —2\AEAZRT & b
U zo

(5) B & O HEEE O E

Fig. 10 3&EFHA RDELRDOBFEOSHMA R TDH
Bo 0.3Hzb 0.4Hz It v —DE— 27 %55 L, 0.05
Hz AT 7 —RIEREFEOEE IR LT H o oo B
KEBEE A 25 EIEREOHBER O 3 Hz L1323 [ AR
Chotre 0.1Hz 75 4 Hz DRD < 7 —  BREF O TE
R LT E2EEOTE L. RIRRFOFHERE L
Wiz 2 L BRI RV R I d o T,

10000 [

°
.
°
°
1000 r is
s ¢
PY .
L °
H
o
> 100
o
[
10 ¢
A 1 A 1 1 [ |
0.05 0.1 1.0 5.0

Frequency (Hz)
Fig. 11 2F#OWMROHHEHFEDO 7 — -

ARZ b

Fig. 11 X 2B ZONBOBEO SR TS Do
0.3Hz 225 0.4Hz offlic 27—~ 27 %7 L, 0.05
Hz ST oA 7 -1 EREOEL D b/NE Dol &K
JABEUE 49 4 Hz CRIRRE DIERR & L 53105 & 12T Mk
DIEFTH oTco BIRFOIERE LFFHREDO Y —DH
MELEFHEOETNE BT 5 &L, 0.1Hz & 4Hz ff]
T2HEED AV —ILERZEL DL K&/bh, 0.5Hz L
LOFRABERLTIIFHHREL DI RERAA 7 —ER LI

(6) 7oA LRI D HAEIE D KK

BHARES:, FARKE PRI ksWTh, TER#E, BHEE0

WDy —EHEDR 7 — K LT K THole &
DEANIIEFE B TLIRCTH ofco Rtk L ELDORKA
WBUL, =i EDBELHEIRD SR o7

(7} AF & EHHED FEETFRO LK

FEEDERE TIXFREORBR RO v — D5
MIEEESEFF CEAZR L, figosiEch R
THolco

4. * ="

AR TCIIHEBEELBOOBIHELTELZ, Th
B — DDA E LTEFHEM YAV Tty — « AR
7 P ATRDIC 2T — ¢« ARZ P ATRDHZ E L
> Ty —HORERINCE T2 HPERS & XL ORDD
HRORE, Tibbv -2 3bh5, LicaioT,
BB L OLDBBEEKS D2 7 — DI SEBFEO
WRTH D, FLhIIBBHEEIMEWC TR L
Tbo BBEGIEAEIVE G L3 v — 38T 5 4%, B
KR53 OBENIH&E/ N, 3 Hz IFAS5HT O R
IZINTWLB3, RIFTETII- 7 — ORI B BAHITHRE
DEEEXBEYICHS bbb T EEL, A7 —2ERBAHEHED
R & Lico LAF, ER#E, 5H5E. 2EEOHRYH
wRETAZ LT 5,

EREOLA O HENIRIL, BRI 0.5Hz % .0
WAy —DE— 27 %KL, FABRRICZ0.1Hz25 0.5
Hz ORI 7 — 53800 Lice Fio. B O Sk B #812
BRIR XM OBAIRE: © 0.5 Hz B D <~ v — oo X ick
WD biico RSP $0. 1Hz & 0. 5Hz JRic Y
e bR R H U, BARREE X b BARR — SE R 0. 5Hz
o MBERTBEI Ly 0. 1Hz FIIRE A TIE K B @ 78
ETHRSTH Y, TOREOHEFIITHTH S L
LTW5b, B 1Hz I TOEBERSITEELSR B
DIFE LBEEND D EHEL T 5B, b LIhHDHEE
MIELWET 5 bE, HEBRE2ECFIATHZ &
NREERFRELLOBERY L FIATIZ LR TER
WREEDHEEIRE D 1 Hz LT OEBER S EH S A
ODEERELDZ ENXTFREIN D, FREDIBR B
RBEsD LHz ATy —i%, EREZED 47 -1 b H K
&<, LI HHBRN LR DO Y — ook, IER
FEOBEG LESTHEMEWLWAIRD ORIt otz 2D
BERIIEERL? EHRPVPOHEELXESTCWBEELLR
B SEIOERTIIZDHAEPELNCTH I LIXATE
Ishrolo LrL, BREBCIE—EERD X 5 R EE
WERD, EEBORIHSTHBCAAMIEA LT
W EDTR IR KRAR DI RMEIRIREE &2 8T
BHERME & FAREDRIZ A I & & A b BIRHERE X D

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

BIROBHREXEE LT\ Do KHETH ZHADFHHREN
RIREEAX A LT 50, ROFFRELERLDL 7 —DJ)
LR 72 olco e RERIRIER © WFTHHRAE & PAIR
BEORIENAD Lhich o Bl & LT RAREL®
. BRIREEDER AD X 5 (HARTEAIR 0 BR i< MRS
= X EMHRATFE XX, @ peripheral sight 12T
WIEEERTER L, CORBCBEGLTWA Z ExE
BLTWbo ZDEAIBIRIEZ LD T, T of
DOREXZABTLHTFAZB LS UL 5 L Ebh b, N
< e BTk, BHIRE: X D PARK O S NE RO LRE
BRI L LW ENRRE IR T WD, GEEHRNEIIES
DRI AELIRE & LCTERT % 8L, 55 ECmME~
e ROBABEE LA SHDBEN DS D Z ERRE LT
WahHERPbN %,

LEEIERBCHE LTHBEA V- THhOBFE LS
HWZ 7 =K THDEHEAEZR Lico REED7 —
DHMIRBESR L DBRBED 7 —DHAHHAPI LT
B, @FEEEOHEMIAVHER 0T, BEHEH
N Kb BEaL, BIEXER EEEERERDOBER
X o TEBHEIThI D &b b B,
WBROBMEERNEIRIC L 2, RBREHIEHE
HEIET S 2 R L. P8I X o TRRERRE O B
IAWTZ ERBME LT Do L, BRIIX, B
TSN PR R RIC B B L ARGE S5 R BHIE R
B 5 WITE ST X E S h i - RREEO
FEICIKFETHZ Liin b ARPUIME 4 D feedback FR
DR THEBRERERNODESN b o L b HEERBH X%
THZERRHEL TV 5, &8 ZEDHE L RBHERE &
ORI RS I oik, Bk LICRRBO B3R
TIXEEAR TR S EERERISDOERTHE IR T
e ThHEBbN D,

REEE OB ESHEE X IER #HCH®E Ll
B RTEMACH o720 X HiT, HHEZRBRO KSR
THBEEEZE KX IS, IEREZBIR &1
iR CI0RM D BHEVIXTTRE T D - font, HEREH X
2B30E o BMETIIRETH ot 2D X HEAE
s E O PEREIME VR, EGEIICRE O KB
kDdHIB LR A, EFEEO< I T ER
ELTE2DBRS, REBEERO HEORE CEIBREE
DOFBEZTRVMCHE L GER T b, HiCEBIBRED
BIIIBAETH 51919, HEBREC X 2 ES) 0 HIR20GE
ESREDO REARAE L, REEEEEEAESIKEC L Y
DTGB EBbRh D, EEBREOREDRBNIZ, § - #F
RBROBEDEBNTH Y., IOEHEILTREIOR
BEDENTL B 5, HULEBHEX, Hi-#EROFET

BO, FRTEL-HAEMA D (timing), Z B
wd (spacing), 7 %D HDOEE (grading) itk
Wb HDH-EDOKRFTREINDZETHAS " T0
Z200ERIL, BEOBBROPTEEIN, BHEIND
LDOTH B HEEEEOEIBECHEDENIIZ
LEDOBEROBBIARTHTHEHZ LCSFER1RSS
LB %, Siegel 522 1 3F ADKRBBIED DI
postural balance & kinesthetic awareness @ BHEM:
IEFL, BT e 77 AR OBEEE LicEBEH
LD T W5, PEEEENRIIIC X > THEIRD
Z &Nk, REHED LPEZ 245 LTI b, Dickinson®
2B ADVEEEE Y 7] | X B I i kinesthetic

information PRI SFIHT A ENBEETHAHZ
EHEE LT B, = kinesthetic information (3>
HPLE  HERLSDOERTH S0 kinesthetic in-
formation EIECIG U CRHIR I L FAT DRI,
FEEHIERIC L, EBPESEOREBY{RES L LLHE
2D Do MM S PIRNEFERIEE EFRED60~80251
BREDORE 2D b, PEEEDOREDOENITER &L
o THRBRENBETH LEERLTV 20 BB
s HANES) & TR EERE O PEIRIEO B R R L,
RBAYE PP THRBOR TN EFE X Do

5. = ¥

(1) EZRBELHELCLS L XOSEEIREIR &
EEORMICHT T BFiEEEAVTRAY — « AN
7 P ERDIC,

(2) ERZOBBRNICIKTZEED BHffic 0.5Hz &
b e L e~ 272339 b, BARK X 0.1Hz 255
0.5 Hz DD 7 — 238840 Lico 7o BIRD BHFEE T
0.5Hz LAF Tl v~ o K&, 0.5Hz U E
TIIE B D EAVPNIWEHEBLE D o 70

(3) IR EBOBARRF AR OBIIRIL, AIRERLD
BRI HEZR S b, ERBCHEKZLTRERY
— %R Lo BRIRRY: L BAIRMSFICsVTC 0.1 Hz & 0.5Hz
DDA Y — i FEE I HEIIED Bhich oo

4) 2FHOHELELADBFHIFT[THRDO AV —~ D57
CHHLTR ), 2EHFFO A7 —OFMI RV He
ol EEHBRIFERBCHE LTy -2 KEWH
MR Lo

(5) BREEEEDOHE ITEBHEBIIEREBFCHE LT
HoTE D, BEVLEBHHEELXR LI 5 DHILEY)
BB AT O LEE AR Ul

¥ ORKMREBCINTHAEHFEAZK (BREBEILE
BRASHFB HIRAT) OEFNTEICRHBE LT,

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

K ABIIEIFARFNSAME, SHEEEERIEHTIE & — KWL
(B) (fRF ! EERIE) OFFERRD ~ I Th Do 7
BARPEOEE (XH18H H AR HRBH LR TRE LI

D

2)

3

)

5)

6)

)

8)

ED)

10)

11

12)

13)

X [N
Aggashyan, R.V. (1972) : On spectral and

correlation characteristics of human stabil-
ograms. Agressologie, 13 (D), 63-69.
Aggashyan R. V. Gurfinkel, V.S, Mama-
skhlisov, G. V., and Elner, A. M. (1973) :
Changes in spectral and correlation chara-
cteristics of human stabilograms at muscle
afferentation disturbance. Agressologie, 14
(D), 5-9.

HIIEAE, REFEHE, HoEHHE (1975) @ diE
75 (antigravity mechanism) o @R TS
H#EZE. BM& e, 7, 12-21.

Bensel, C. K. and Dzendolet, E. (1968) :
Power spectral density analysis of the stand-
ing sway of males. Perception and Psy-
chophysics, 4 (5), 285-288.

Dickinson, J. (1968) : The training of mo-
bile ballancing under a minimal visual cue
Ergonomics, 11 (1), 69-75.
Edwards, A. S. (1946) : Body sway and
vision. J. exp. Psychol., 36, 526-536.

fRE K (1974) @ YO PEgEEE— 5L
DEFH LD H B O —. FRPIEO ], 18
(4), 639-648.

Gantchev, G., Dune, S. and Draganova, N.
(1973) : On the spontaneous and induced
body oscillation. 179-194. In Motor Con-
trol, Edit. Gydikova, A. et al, Plenum Press.
BAREM, T E # HKEA, AE =, &
WEEZ (1979) © HELEPN O RERES) - B
By, M L RN, 7 (3), 178-185.
MERER (1944) | B EBOWFE H1. AKX
HpRpaesk 9 (4), 197-199.

fE R (1976) @ SeGEE) o 4232, 310-
332, FAphEBE.

JIEFZRER, fERE -, MRk (1978) 1 HL
Byt A BB ROMH. Equilibrium Res,,
37, 118-122.

Leonard, J. A. (1969) : Static and mobile

balancing performance of blind adolescent

situation.

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

grammer school children. Tho New Outlook,
63, 64-72.

K A5 (1976) @ VHBREERA O KR, 67-
69, HAPHfERIE2k. FiiEREDF
g1, FILE

FEE Q971 1 e r OEZEFIEEBMERE DR
[figERE, B2 M A A H=2RA VRS T A
WAL, 93-104, ATOFHES

RUPE—, e A, E £ (1978) 0 HE
B, SAF A A=A n s, —EE)DRF
BT & BB —, 149-156, 34 % 2 5 = R sy,
N

PR, (UE&EEEH (1973) 1 FEicEk
5 EZBRERFCEREASEC > T—EB¥R
BIOBEREEHLE LT—
Res., 32, 52-54.

FREHSERE, (eBERRIE (1978) @ HLEEEEOH
HREFHEE —ERCRT 2REEERRO
SH—. OEEEEVE, 2, 15-23.
RHEZEHE, AR R, AEERIE (1981) 1 HE
FEE R o EBIRED R M. HREERT -
OB, 2, 1-10.

FPEZERE, ERAE (1977) 0 BROKEFAE
fE - BB— F2MBB VRO Y ARIE,
77-84, LEHIIERTHE. AR & BTEL.
AZJEE TEEREH (1979 1 7 — 2 A
BATAC-45083E, HAXRBILEGASH
.

Oblak, B., Mihelin, M. and Gregoric, M.
(1976) : Computer analysis of the correl-

Equilibrium

ations between visual stimulation, ocular
movements and stabilograms. Agressologie,
17 (C), 11-14.

RAR =, 2 W, hEeR, Pl B3
(1979) : B - BERTIC V) % B8 - PARRE OB EMN
AL RITTERE I OWTC—EEERVE
KM RIEFEIZ O\~ C—. Equilibrium Res., 38
(1), 29-35.

AR R (1951) ¢ EAEMERRIRIC X B EILES
BT B %E. ABEEERE, 62, 61-7L
FrEE— 8, MAFEE (1975) @ &R S EEE
D RBEA FT—HialE & IEEADORERE—.
Equilibrium Res., 34, 156.

Scott, D.E. and Dzendolet, E, (1972) :

Quantification of sway in standing humans.

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

27)

28)

29)

30)

31)

32)

33)

34)

Agressologie, 13(B), 35-40.

Siegel, I.M. and Turner, M. (1965) : Postural
training for the blind. Journal of American
Physical Therapy Association, 45, 683-686.
Siegel, I.M. and M.D,, F.A.C.S (1966) :
Posture in the blind. American Foundation
For The Blind.

BARBFT, HHAT, REE, BEAK,
fic B 5RnL (1979) ¢ MALEBAO EOEHE & TR
WDOTEEY < 2 — v OFENT. FITHE B RKEEREH
A KA TR, 224225,

Soames, R.W., Atha, J. and Hardingm R.H.
(1976) : Temporal changes in the pattern
of sway as reflected in power spectral den-
sity analysis. Agressologie, 17(B), 15-20.
Shambes, G.M. (1969) : Influence of the
fusiomotor system on stance and volitional
movement in normal man. Ame. J. Phys.
ical Med., 48, 225-236.

BITER (1958) ¢ EBorwEtic BT 5 %
HIBFIE. FRMMREHERR, 51, 907-950
HPE—B, KEETHH (1976) ¢ BELOB)IE
PREERERIETR. B AEAMMER 2« |, 8,
835-843.

HAE—f (1979) : HBHFE  z0oRKLE

35)

36)

37)

38)

39)

40)

41)

42)

#¢. Equilibrium Res, 38(1), 17-22.
HAE— (1978) : BHOBTERBEBEA 72 b
L DOEERAIIGH. Equilibrium Res., 37, 113-
117.

Taguchi, T. (1977) : Spectral analysis of
body sway. ORL, 39, 330-337.

R N, KEEMH, BFAMMG (1976) | HEH)
FRCBIETHESIOCEE Y 1 — Vv 20
=>4 »C. Equilibrium Res., 35, 34-35.
P 7, MPMEBE, TEER, B 5
HZRAR (1972) @SRRI oY B OEMR SR
X ZIE Y R4, FRmEMRBERK, 65(5),
443-456.

R B, THIERE, pia BEas (1970) ¢
LR O By R ENER O ST — B R D LR REAR &
MBS X 2 — HAREEBERK, 63(4),
363-387.

A e (1965) @ IEH ADRILEBIC KT D
A BRI BT 2 e — I AT & DR
HE&, 68, 1016-1039.

VRS (1970) ¢ SIALEBAORE. B v
ROy NRIE, 17-24, WHTIRRT.
WiARE® (1977) @ EE) & PHEREE. AFOH
%, 27(4), 283-288.

NI | -El ectronic Library Service



The Japanese Associ ation of Special Education

Jap. J. Spec. Educ., 18, 4, 1981

POSTURAL CONTROL OF THE VISUALLY HANDICAPPED
IN MAINTAINING THE UPRIGHT STANDING POSTURE

YUTAKA TANIMURA,
MASAO SEO,

HIDEO NAKATA,
YASUMASA SATO

TETSUU KUROKAWA,

(The University of Tsukuba)

It is well known that the center of
gravity in human being moves irregularly
during standing. Visual, vestibular and
proprioceptive information play important
roles in controling the upright posture.

This study examined postural control-
labilities of the visually handicapped in
maintaining the upright standing posture.

Body sway of 15 sighted, 7 partially
sighted and 4 totally blind male adults was
measured with a gravicorder which con-
sisted of lateral and antero-posterior direc-
tions. The data obtained under eyes open
and eyes closed conditions fed into com-
puter and were applied power spectral
analysis.

The results were as follows:

1) The sighted showed that peak power
of lateral sway existed in 0. 5 Hz during
standing with eyes open and power
spectra ranging from 0.1 Hz to 0.5 Hz
were increased markedly during stand-

ing with eyes closed. The sighted also

revealed that variance of power spectra

in antero-posterior direction was larger

at the frequencies between about 0.1

Hz and 0.5 Hz than at the frequencies

between 0.5 Hz and 3 Hz.

2) Power spectra in lateral and antero-
posterior directions during standing
with eyes open in the partially sighted
showed the same tendency as with eyes
closed. The partially sighted showed
larger power than the sighted.

3) There was tendency to show that power
spectra of the totally blind did not
differ from those of the partially
sighted. It was shown that body sway
of the totally blind had no particular
power spectra.

It seemed that poor postural control-
labilities of the visually handicapped re-
sulted in shortage of motor experience as
well as lack of visual information.
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