- 1 - DESCRI PTI ON SENSATI ON DETECTI ON PRESENTATI ON APPARATUS AND
WALKI NG REHABI LI TATI ON SUPPORTI NG APPARATUS Techni cal Field [0001]
The pr.esent invention relates to a sensation detection presentation
apparatus and a wal king rehabilitation supporting apparatus, and nore
particularly to a sensation detection presentati on apparatus and a
wal ki ng rehabilitation supporting apparatus that can feed back
somatic sensation information on a given body surface portion to the

body surface portion or a differe fyaﬁface portion using
somati c sensation. Background Art

SENSATION DETECTION PRESENTATION APPARATUS AND WALKING

REHABILITATION SUPPORTING APPARATUS

Technical Field
f0001]

The present invention relates to a sensation
detection presentation apparatus and a walking
rehabilitation supporting apparatus, and more
particularly to a sensation detection presentation
apparatus and a walking rehabilitation supporting
apparatus that can feed back somatic sensation
information on a given body surface portion to the body
surface portion or a different body surface portion using

somatic sensation.

Background Art
[0002]

Stroke patients with disorders such as motor
paralysis may acquire wrong walking behavior without
préper training at early stages. For example, hemiplegic
patients due to stroke undergo walking rehabilitation to
acquire walking behavior of properly placing a foot sole
on a paralyzed side on the ground. At this time, the
foot sole on the paralyzed side has less sensation, and

thus sensation on the paralyzed side is fed back using



Stroke patients with disorders such as notor paralysis may acquire
wrong wal ki ng behavi or wi thout proper training at early stages. For
exanpl e, hem plegic patients due to stroke undergo wal ki ng
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Open ANoappar2d28d for sudt enbibbeedtimntk Zhelspanese
Open No. 2004-141275 :
visual sensation biofeedback apparatus (see Patent
Document 1) and an auditory sensation biofeedback
apparatus (see Patent Document 2) are disclosed. The
visual sensations biofeedback apparatus displays
distribution changes in sole pressure on a display device
{(monitor}, and allows a patient to recognize a proper
state using visual sensation of the patient. Also, the
auditory sensation biofeedback apparatus converts
distribution changes in sole pressure into sound, and
allows a patient to recognize a proper state using
auditory sensation of the patient.

Patent Document 1: Japanese Patent Laid-Open No. 7-
204235

Patent Document 2: Japanese Patent Laid-Open No.

2004-141275

Disclosure of the Invention
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-3-. Problens to be Solved by the Invention [0004] However, for
t he vi sual sensation bi of eedback apparatus in Patent Docunent 1, for
exanpl-e, when a hem pl egi ¢ pati ent undergoes wal ki ng training, the

patient nust watch the nonitor, and wal king training in a w de range
is inpossible in view of safety and a system configuration. Further,
for the auditory sensation bi of eedback apparatus in Patent Docunent

2, changes in sole pressure with tinme within a foot sole region are

i ndi cat ed bypidHiAs! thbepeObo SAEMthPre HERIPRI8S i owhi Ch requires
information conversion with a high load, and thus it is difficult for
the patient pamoaidcurately understand the state. [0005] The
present invention is achieved in view of such di sadvantages, and has
an obj ect to pro¥Updevar sefsattien vdstadt senspt e fendbamnkar at us and
a wal king rehabilitation_supporting apparatus that can feed back
somati ¢ sensIAER UG PnBEFORT OrPERfVerd (bdQY SHATRER: poRRT Gh in
easi |y under,st andabl.e fogn1m{thqgt t he use. of sEeclal sensations such
hS3

as visual antf™HdicddFy P8 | YR TN S S TP P e Probl ens

patient must watch the monitor, and walking training in a
wide range is impossible in view of safety and a system
configuration. Further, for the auditory sensation
biofeedback apparatus in Patent Document 2, changes in
sole pressure with time within a foot sole region ére
indicated by intensities of sound or melodies, which
requires information conversion with a high lecad, and
thus it is difficult for the patient to accurately
understand the state.

[0005]

The present invention is achieved in view of such
disadvantages, and has an object to provide a sensation
detection presentation apparatus and a walking
rehabilitation supporting apparatus that can feed back
somatic sensation information on a given body surface
portion in easily understandable form without the use of

special sensations such as visual and auditory sensations.

Means for Solving the Problems
[0006]
(1} To achieve the object, the present invention

includes: sensation detection means for detecting somatic



[0006] (1) To achieve the object, the present invention includes:
sensation detection nmeans for detecting somatic - 4 - sensation -

I nformation on a first body surface portion of a user; and sensation
presentation nmeans for presenting somati c sensation information
corresponding to the somatic sensation 4 nformati on detected by the
sensation detection nmeans to the first body surface portion or a
second body surface portion different fromthe first body surface

portion of tQ§n§§€ion[fH¥$Ehatﬁgﬁ bh ésff¥§ﬁ‘ﬂaﬁy %u&?ﬁ&etQ@réﬁﬂ§Qﬁ?0n

presentation nmeans 1 ncludes a stinmulus 1 nparting device

mechani cal | yai aper i i 4¥H Honddktisnt pr&&ként £ drhadeahBe fUS epr & SO MRS
touch-pressure sensation, vibratory sensation and/ or novenent

sensati on, aadmétic stemastusn apéethaigl gdeviae dsppadtisgste ntbais to t he
skin at intensity corresponding to the level of the somatic sensation
det ect ed by saeaBEhsIRNISGTiOnt éefpumahsletfegled) by the sensation

detection means to the first body surface portion or a
second body surface portion different from the first body
surface portion of the user.

[0007]

(2) It is preferable that the sensation presentation
means includes a stimulus imparting device for
mechanically imparting stimulus to skin so that the user
receives touch-pressure sensation, vibratory sensation
and/or movement sensation, and the stimulus imparting
device imparts stimulus to the skin at intensity
corresponding to the level of the somatic sensation
detected by the sensation detection means.

[0008]

(3) The present invention also provides a walking
rehabilitation supporting apparatus that supports
rehabilitation for a patient having walking difficulty to
acquire accurate walking behavior, including: a sensation
detection unit for detecting sole pressure of the
patient; a sensation presentation unit for imparting
given stimulus to the patient; and a control unit for
controlling behavior of the sensation presentation unit
so as to impart stimulus corresponding to the sole

pressure detected by the sensation detection unit,



(3) The present invention also provides a wal king rehabilitation
supporting apparatus that supports rehabilitation for a patient
havi ng wal king difficulty to acquire accurate wal ki ng behavi or,
i ncluding: a sensation detection unit for detecting sole pressure of
the patient; a sensation presentation uni-t for inparting given
stinmulus to the patient; and a control unit for controlling behavior
of the sensation presentation unit so as to inpart stimnulus
corr espondi ng,d,.{iN¢80LeBEEETHT S (LT LAY §8CAPERTALAOM, as to
detection unit, - - erern the sensation defection unit 1s
di sposed so @s ddpapa cCapabbecofifetend it d Rees8li@cPbESS UbLr DN A2d
paral yzed side, and the sensation presentation unit is fitted to a
body surfacesipis,t a0l ehesessastDon Shipeydmattiont hattoi st hecfabdttsal e.
[0009] (4) The sensation detection unit may be di sposed so as to be
capabl e of dwidttsurgatcheprsoteopressigrsadnonheuparabyzed shale ahdhe
non- paral yzed side of the patient, and the control unit may control
t he behavi orfQt t9desensati on presentation unit according to a
differenceicpigle pressure between the paral yzed side and the
non- par al yze e. [0010] (5) The sensation detection unit may be
di sposed so t e Q i . r essur n_the
G@ a%ggtﬁgﬁ%§%4§% Jﬁé%%&g%é.gglEhﬁ?ioﬁg is oééq:ﬁg F%e

paral yzed si € non-paralyze i de"of e patient,

control unitedmay %QEBEQE bheqbebaviQf 19fe RRSpReRLLPE P esRNt ation
unit so as to switch between stinmulus corresponding to the sole

pressure on gdtelpakadl ¥2ad shdea afsh-idraillisdceraespenehdgpdidiig sol e
pressure on the non-paral yzed side and inpart the stinulus to the:
body surf acerpbrithiecogontrol unit may contreol the behavior of the
sensation presentation unit according to a difference in.
sole pressure between the paralyzed side and the non-
paralyzed side.
[0010]
{5) The sensation detection unit may be disposed so as
to be capable of detecting the sole pressure on the
paralyzed side and the non-paralyzed side of the patient,
and the control unit may control the behavior of the
sensation presentation unit so as to switch between
stimulus corresponding to the sole pressure on the
paralyzed side and stimulus corresponding to the sole
pressure on the non-paralyzed side and impart the
stimulus to the kody surface portion.
[0011]
(6) It is preferable that the sensation detection unit

includes a sole on which the foot sole is placed, and a

pressure sensor for detecting the sole pressure of the



[0011] (6) It is preferable that the sensation detection unit

I ncludes a sole on which the foot sole is placed, and a pressure
sensor for detecting the sole pressure of the - 6 - patient for each.
of a plurality of regions in the sole, and the pressure sensor is

di sposed so as to be capabl e of detectifg-the sole pressure of each
of the plurality of regions, the sensation presentation unit includes
a stinmulus inparting device for inparting stinmulus to the skin so

that the usepateerl VES: LNGN B §SPULEa BEAPATH Yagi%hkl 8H0E Yo SENBAL I ON
and/ or nmovenent sensation, the stinulus inparting device includes a

plurality of apaeské ngrsmhes sepsoyi deddtasoraperdiasgty be tagable
plurality of regions, and each of the pressing nenbers inparts
stimul us to thedske¢otiatyg ithcessileyprossesporflisaght oft hbel pletabity he
sol e pressure of the correspondi ng region. Advantage of the Invention
(00121 of regions, the sensation presentation unit includes a
stimulus imparting device for imparting stimulus to the
skin so that the user receives touch-pressure sensaticn,
vibratory sensation and/or movement sensation, the
stimulus imparting device includes a plurality of
pressing members provided correspondingly to the
plurality of regions, and each of the pressing members
imparts stimulus to the skin at intensity corresponding

to the level of the sole pressure of the corresponding

region.

Advantage of the Invention
[0012]

According to the configuration in (1), biofeedback
of dynamic action of the user to the environment is
provided to a limb (body surface portion) of the user
with somatic sensation, and thus validity of the dynamic
action can be verified, and the user's adjustment of
his/her action to the environment with awareness can be
supported. At this time, somatic sensation information
on a given body surface portion is fed back to the same
body surface portion or a different body surface portion
with somatic sensation information, and thus the user can

more easily understand the fed-back information than the



According to the configuration in (1), biofeedback of dynam c action
of the user to the environnent is provided to a |linb (body surface
portian) of the user with somatic sensation, and thus validity of the
dynam c action can be verified, and the user's adjustnment of his/her
action to the environment with awareness can be supported. At this
time, somatic sensation information on a given body surface portion
is fed back to the sanme body surface portion or a different body

surface portdon Wit FesaRBLKCy SENSHd Ok 1 HRsaRE bANsuaRdad hiss tdhe 7otiser

can nore easily understand the fed-back information than the

case of feedhatikonyt Beapeciah. sensat,i @hesdchs aso Wiesalfar aaudi t ory
sensation. Also, there is no need for an apparatus such as a nonitor
or a processippprauicls aschnagea onorsiound cory ereiceasibhesedly as image
simplifying configurations and processings for information

conver si on, GnEWRK RENVRES HppardteieRomiael LANdngoreabl @ur{tooIs)
Accor di ng tggﬁpe configurat%ons_i€ 2) .and gG%, the somatic sensation
i nf or mati on FHEGEFERIB oY st Qaré%gtﬁtﬂnt CORVPESHR bk Y% body
surface portj,on [ o ' i mul nd thus the somatic
sensatioﬁ céﬁghgﬁiggggggkgﬁﬂbigééﬁﬁéggF#%g% ‘easi |y under st andabl e

formw th a ggiplher configuration than feedback using thernal
stinmulus, chem cal stimulus, and electrical stinulus. [0014]

According to theagesidoug ald athd RohIigutBeiens simo(neethd qs)3 speci al
mechani sm or appar atus, and processings on the behavior can be easily
perfornmed, tsveagby senphtiynnonfmchateduciong thhegsvee loddy herefdder e
apparatus to make the entire apparatus easily portable. Thus, walking
rehabi | it at iR Eieai ABn§edapadle Yerths meglyl suafgcel peetion usiggo,

W th basic Iearningﬁibout sensationps, the patient can train by

hi nt her sel f TSGR eS bt BpELS bty i P "th&OTR hbC ofP 1 3" 49t &%z ed
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with a simpler configuration than feedback using thermal
stimulus, chemical stimulus, and electrical stimulus.
[0014]

Accerding to the configquration in (3), there is no
need for a special mechanism or apparatus, and
processings on the behavior can be easily performed,
thereby simplifying and reducing the size of the entire
apparatus to make the entire apparatus easily portable.
Thus, walking rehabilitation training can be performed in
any place.

Also, with basic learning about sensations, the
patient can train by him/herself to acquire proper
behavior of the limb on the paralyzed side on the basis

of the somatic sensation information received by the body

surface portion of sensation superior te that of the foot



- 8 - sole wthout attendance of a physical therapist. This
sufficiently allows self-rehabilitation of the patient and does not
limt atraining time with attendance of the physical therapist, and
thus the wal king rehabilitation supporting apparatus is very useful
for rehabilitation. A hem pl egi c-p&t+ ent wearing the wal ki ng
rehabilitation supporting apparatus according to the present

i nvention can receive sensation of the foot sole on the paralyzed

si de, on thesQPQYwﬂH&ﬁ.Ceat%hBhHBe%f 5@%é1%15%@5:!39£s£0 trhats of
the foot sole. Thus, the hemiplegic patient can easily acquire

movenent i rragﬂﬁfi@iersﬁla},blaalwbksagfv\télﬁhblrmrt@\tadnl pYetBé Oofaient
eversion grounding specific to the hem plegic patient, and can easily
adj ust hi s/ hend bdaolys post Udeior anrbvaimeing paitrtee v thoat séaddmcavad Kitigy
and thus an advantage of mtigating his/her fear for falling at an
early stage Ehﬁskféaje%ﬂ@%a@d-‘—‘te and THaug ddig Waldkdngarpbab bl el 9ot

sol e on the paral zed side is fed back to t sur f ortion of
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perception and nmgyv e _nost. _es | in cognltlve
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specific to phesdeimiR@itGon can receive sensatlon of the foot sole
on the paralyzed side, on the body surface portion of
sensation superior to that of the foot sole. Thus, the
hemiplegic patient can easily acquire movement images for
stable walking with improved inversion or eversion
grounding specific to the hemiplegic patient, and can
easily adjust his/her body posture or movement pattern
for stable walking, and thus an advantage of mitigating
his/her fear for falling at an early stage can be
expected.

The tactile sensation of the foot sole on the
paralyzed side is fed back to the body surface portion of
sensation superior to that of the foot sole, thereby
organization of perception and movement that are the most
essential in cognitive therapeutic movement is
significantly facilitated.

[0015]
According to the configuration in {(4), a left-right

imbalance between the non-paralyzed side and the

paralyzed side during standing specific to the hemiplegic



- 9 - patient can be inproved to allow rehabilitation for the patient
to stand upright. [00161 According to the configuration in (5),
the stimulus corresponding to the sole pressure on the non-paralyzed
side is first inparted to the body surface portion, and thus target
proper presentation stimulus is inparted-to the body surface portion,
and the patient can generate target presentation stinulus (teacher
data) by himlherself. Switching so as to inpart the stinulus

correspondi figh LQrN@.A0LE PASSSIES Q) d11R,PALALKEPL: 2L HIS, 1 i Dody

surface portion allows t above descri I on based on

the teacher ghatiantSpecktihgal hyzidfte patient can confirm presentation
stinmulus in a target proper grounding state (for exanple, heel

groundi ng) ugiaiglhi s/ her foot on the non-paral yzed side, and can
generate the presentation stimulus so as to be the teacher data in
rehabilitation faércohdipartd yded condégbyahion hibn sel)f,, theesébpufiust her
contributing to self-rehabilitation. Brief Description of the

Dr awi ngs [ 00FPArespondgpguie 9h¢ sSol e dressiire Gpaéﬁ%tnﬁ‘%‘%@%d{%eﬁig

rehabi I tat| an Supgs LL00; APRATAY 45, A58°EAHN010:30, Sbadigent of the

thus target proper presentation stimulus is imparted to
the body surface portion, and the patient can generate
target presentation stimulus (teacher data) by
him/herself. Switching so as to impart the stimulus
corresponding to the sole pressure on the paralyzed side
to the bedy surface portion allows the above described
rehabilitation based on the teacher data. Specifically,
the patient can confirm presentation stimulus in a target
proper grounding state {(for example, heel grounding)
using his/her foot on the non-paralyzed side, and can
generate the presentation stimulus so as to be the
teacher data in rehabilitation for the paralyzed side by
him/herself, thereby further contributing to self-

rehabilitation.

Brief Description of the Drawings
[0017]

Figure 1 is a schematic diagram of a walking
rehabilitation supporting apparatus according to an

empbodiment of the present invention:



- 10 - Figure 2(A) shows a foot sole for illustrating regions for
detection of sole pressure, and Figure 2(13) is a schematic plan view
of a sensation detection unit; Figure 3 is a schematic :
perspective view of the sensation detection unit; Figure 4 is a
schemati c perspective view of a stim# d$ rnparting device; and

Figure 5 is a schematic vertical sectional view of the stinulus

I nparting device. Description of Synbols [0018]

Figure 2(A) shows a foot sole for illustrating
regions for detection of sole pressure, and Figure 2 (B)
is a schematic plan view of a sensation detection unit;

Figure 3 is a schematic perspective view of the
sensation detection unit;

Figure 4 is a schematic perspective view of a
stimulus imparting device; and

Figure 5 is a schematic vertical sectional view of

the stimulus imparting device.

Description of Symbols

[0018]

10 walking rehabilitation supporting apparatus
{sensation detection presentation apparatus)

11 sensation detection unit (sensation detection means)
13 sensation presentation unit (sensation presentation
means)

15 controel unit

18 pressure sSensor

22  stimulus imparting device

32 pressing member

60 pressure measuring unit (sensation detection means)

62 operation command unit (sensation presentation

means)
A forearm (body surface portion)
H patient (user)

P1 hallux region



10 wal king rehabilitation supporting apparatus (sensation detection
presentati on apparatus) 11 sensation detection unit (sensation
detection neans) 13 sensation presentation unit (sensation
presentation nmeans) 15 control unit 18 pressure sensor 22 stinmulus
i nparting device 32 pressing nenber 601pressure measuring unit
(sensation detection neans) 62 operation command unit (sensation
presentati on neans)

P2 thenar region

P3  hypothenar region

P4 middle outer side region
P5 heel region

5 sole

Best Mode for Carrying Out the Invention
[0019]

Now, an embodiment of the present invention will be
described with reference to the drawings.
[0020]

Figure 1 is a schematic diagram of a walking
rehabilitation apparatus according to the embodiment. In
Figure 1, a walking rehabilitation supporting apparatus
10 (sensation detection presentation apparatus) supports
rehabilitation for a hemiplegic patient H (user) with a
movement disorder on a right or left side to acquire
accurate walking behavior. In the embodiment, the left
side of the patient H is a paralyzed side, and the right
side éf the patient H is a non-paralyzed side.

[0021]

The walking rehabilitation supporting apparatus 10
includes a sensation detection unit 11 for detecting sole
pressure on the paralyzed side of the patient H, a
sensation presentation unit 13 fitted to a forearm A on
the non-paralyzed side of the patient H for imparting

given stimulus to the forearm A, and a control unit 15



Af orear m (body surface portion) patient (user) Pl hallux region
P2 thenar region P3 hypothenar region P4 m ddle outer side region P5
heel region sole

- 12 -~

for controlling behavior of the sensation presentation
unit 13 correspondingly to detection by the sensation
detection unit 11.

[0022]

The sensation detection unit 11 includes a sole S
placed on an inside bottom of unshown footwear such as a
shoe or a sandal and on which a foot sole is placed, and
a plurality of pressure sensors 18 prcvided on a
plurality of places on a surface of the sole S and
disposed so as to be capable of detecting the sole
pressure of the patient H.

[0023]

As the pressure sensors 18, known thin FSR (Force
Sensing Resister) sensors are used, though not limited
thereto. The pressure sensors 18 are provided on
portions on the sole S substantially opposed to regions
Pl to P5 in Figure 2(A). Specifically, as shown in
Figure 2(B), the plurality of pressure sensors 18 are
provided on the portions cpposed to a hallux region Pl, a
thenar region P2, a hypothenar region P3, a middle outer
side region P4, and a heel region P5 on the foot sole of
the patient H. The pressure sensors 18 each can detect
the sole pressure of the patient H, and as described
later, the control unit 15 combines detecticn results of
the pressure sensors 18 for each of the regions Pl to P5
to obtain sole pressure applied to each of the regions Pl

to PS5.



Best Mobde for Carrying Qut the Invention [0019] Now, an

enbodi ment of the present invention will be described with reference
to the draw ngs. [0020] Figure 1 is a schematic diagramof a

wal ki ng rehabilitation apparatus according to the enbodinent. In
Figure 1, a walking rehabilitation supp®rti ng apparatus 10 (sensation
detection presentati on apparatus) supports rehabilitation for a

hem pl egic patient H (user) with a novenent di sorder on a right or

| eft side to[(;bcz%i re accurate wal king behavior. In the enbodi nent,
the left side of the patient His a paral yzed side, and the right

side of the patigptshbin$ £ NoORnR al,yzad séfSat{M03lesentatlbe
wal ki ng rehabilitation supporting apparatus 10 includes a sensation

det ecti on unirfitll3f akhclatest & ngowat € (Ppressted 08 the paradywed 1si de
of the patient H, a sensation presentation unit 13 fitted to a
forearm A orbetlite VndepaFatyrzedl ki devdia tsfidmpatisehtpat org idepdras 3G
grven st Ml e Pacoa i At SVt 20 Mna inparts Stinulus to
skin of the forearm A so that the patient H receives
touch-pressure sensation.
[0025]
The cover 20 includes arch-shaped end walls 25 and
25 placed to stand on the forearm A at front and rear
places of the forearm A, a side wall 26 placed on a lower
lateral side of the end walls 25 and 25 in Figure 3, a
curved inner wall 28 placed between the end walls 25 and
25 and connecting to an upper end of the side wall 26 in
Figure 3, and an outer wall 29 connecting to a lower end‘
of the side wall 26 in Figure 3. A portion surrounded by
the end wallis 25, the side wall 26, the inner wall 28,
and the outer wall 29 is an inner space housing the
stimulus imparting device 22.
[0026]
Each of the end walls 25 has a substantially arcuate
notch C in an upper side in Figure 3, and the notch C
receives the forearm A.
[0027]
The inner wall 28 has a curved shape substantially

along an outer periphery of the forearm A received by the

notch C.



- 12 - for controlling behavior of the sensation presentation unit
13 correspondingly to detection by the sensation detection unit 11.

[ 0022] The sensation detection unit 11 includes a sole S placed
on an inside bottom of unshown footwear such as a shoe or a sandal

and on which a foot sole is placed, and4a-plurality of pressure
sensors 18 provided on a plurality of places on a surface of the sole
S and di sposed so as to be capable of detecting the sole pressure of

t he patient *bo%@?23] As the pressure sensors 18, known thin FSR
(Force Sensiﬁg esi ster) sensors are used, though not limted

thereto. The pressiuie s$ens0ns by Aehviedson poFd insyiQkd he sol e
S substantially opposed to regions P1 to P5 in Figure 2(A).

Speci fi cal | ycoaseshmwhirngl yFitgutbe 2¢8)jondePIpltur &bi by dhe pfests Wale
sensors 18 are provided on the portions opposed to a hallux region
Pl , a thenarofetherpdderd Hypeot HeaaribedjilmteR3, Bhen sidimilngt er si de
region P4, and a heel region 95 on the foot sole of the patient H
The pressur elBRAEHIRT HPVELER €AnDEE: ellte tI7dSs St&EVpEBERurandfeadie
patient H, and the control_ unif 15

d i d | at nbi
R et on 1 ot PRaEr e PEias Shr i aur S L S Por Sehef Rt b S ons

Eé to 95 to gptaln, SQlA By GERHEE SPRL LG JA nBRERAT ah NEE &0 AR Rl O

the cover 30 in Figure 4, and an operation mechanism 34
{see Figure 5) that is placed inside the cover 30 and
operates the pressing member 32 in a vertical direction
in Figure 4.

[0029]

The cover 30 includes a top wall 36 located on an
upper side in Figure 4 and having a substantially square
shape on plan view, a side wall 37 extending downward
from a peripheral edge of the top wall 36 to a lower side
in Figure 4, and a bottom wall 39 connecting to a lower
end of the side wall 37 in Figure 4, though not limited
thereto.

[0030]

The pressing member 32 includes a pad 41 formed of
an elastic body such as rubber into a cap shape so that a
center thereof expands upward in Figure 4, and a pin 42
secured to a lower end of the pad 41 in Figure 4 and

extending through the top wall 36 into the cover 30.



- 13 - [0024] As shown in Figure 3, the sensation presentation
unit 13 includes a cover 20 secured to the forearm A by a belt V (see
Figure. 1), and a stinmulus inparting device 22 that is placed in the
cover 20 and inparts stinmulus to skin of the forearm A so that the
patient H receives touch-pressure sensasion. [0025] The cover 20
i ncludes arch-shaped end walls 25 and 25 placed to stand on the
forearm A at front and rear places of the forearmA, a side wall 26
placed on a |qugn lateral side of the end walls 25 and 25 in Figure
3, a curved inner wall 28 placed between the end walls 25 and 25 and

connecting to anTHEPSHe Laxeh & dasiide Bal in2budds B Hyia %gr&ﬁg an
outer wall 29 connecting to a lower end, of the side wall 26 in

Figure 3. Aworid arcsudr ohadeih by2 t he pdrdewdkbl se@2bred heo s dewsal | 26,
the inner wall 28, and the outer wall 29 is an inner space housing
t he sti nul ussndnedr thegrdaviceiR XidquE26], pullefach? ofo the mrid twdlllys
25 has a substantially arcuate notch C in an upper side in Figure 3,
and the not fCrrEcEPyELet fbde grdldr m7a. & 6H2pp memory wire B having

one end secured to the pulley 47 and wound around the
other pulleys 48 to 51, a first running block 52 to which
the other end of the shape memory wire B is secured, a
second running block 53 located above the first running
block 52 in Figure 5, pulleys 54 and 55 rotatably secured
to the side wall 37 at two places above the second
running block 53 in Figure 5, and a wire W wound around
the first and second running blocks 52 and 53 and the
pulleys 54 and 55.

[0032]

The coil spring 45 has cone end secured to the top
wall 36 and the c¢ther end secured to the plate 46 s0 as
to bias the pin 42 in a vertical direction in Figure 5.
[0033]

The shape memory wire B is made of a shape memory
alloy such as a Ti-Ni alloy c¢r a Ti-Ni-Cu alloy that can
contract with heat when a current flows therethrough as
disclosed in, for example, Japanese Patent Laid-Open No.
2005-193583 and Japanese Patent Laid-Open No. 57-141704.
When the current stops flowing in the contracting state,
the alloy extends to its original state. The shape

memory wire B is electrically connected though not shown,



The inner wall 28 has a curved shape substantially along an outer

peri phery of the forearm A received by the notch C - 14 - [0028]
Five stimulus inparting devices 22 are provided correspondingly to
the regions P1 to P5 on the foot sole of the patient H as descri bed

| ater. The stinulus inparting devices 22 khave the sanme structure, and
each include, as shown in Figures 4 and 5, a box-shaped cover 30, a
pressing nmenber 32 protruding froman upper side of the cover 30 in

Figure 4, and,an, gg&gﬁ@%ﬁ%@gm rfa@r%éﬁeech%n%geoﬁ) tﬂgaﬁaéﬁs Risaced

i nside the cover oper a e pressing nenb In a vertica

direction incbhgps® Ky {H02%¥htrol udhe LHVEMiIZH bﬁﬁhgé@saﬁ dpunval |
36 | ocated on an upper side in Figure 4 and having a substantially

squar e shapeofncghiaraatiiew of shdewiwé IB37 extendi ng downward from a
peri pheral edge of the top wall 36 to a |lower side in Figure 4, and a
bottom wal | 8908&hnecting to a lower end of the side wall 37 in

Figure 4, though not limted thereto. [0030]
The wire W 1s made of a material that cannot be

extended or contracted by an external force, one end of
the wire is secured to the second runnhing block 53, and
the wire is extended therefrom and wound around the first
running block 52, the pulley 54, the second running block
53, and the pulley 55 in order, and the other end is
secured to the plate 46.

[0035]

The operation mechanism 34 thus configured operates
the pressing member 32 in the vertical direction as
described below. First, when a current of an amount
contreolled by the control unit 15 flows through the shape
memory wire B in an initial state in Figure 5, the shape
memory wire B contracts by its characteristic. Thus, the
first running block 52 is drawn downward in Figure 5, and
thus the wire W moves with the second running block 53
moving downward, and the plate 46 is lifted upward in
Figure 5 against the blasing force of the coil spring 45.
Thus, the pin 42 moves upward in Figure 5 and the pad 41
protrudes. At this time, the amount of contraction of
the shape memory wire B changes according to the amount
of the current applied to the shape memory wire B, and

thus an amount of upward movement of the pressing member



The pressing nenber 32 includes a pad 41 formed of an el astic body
such as rubber into a cap shape so that a center thereof expands
upward in Figure 4, and a pin 42 secured to a | ower end of the pad 41
in Figure 4 and extending through the top wall 36 into the cover 30.

- 15 - [0031] The operation mechampysm 34 includes a coil spring
45 wound around the pin 42, a plate 46 secured to a | ower end of the
pin 42 in Figure 4, pulleys 47 to 51 rotatably secured to the side

wal | 37, a Vi . e e t he | ey
oo 2% ERC W KB, Ryliay! 0.0, sndh seUEL LR e puLl ey |
52 to which e Lihen sl Sholhe $HANRLIRIBLY VT €nd hSq SECUTr @den @
second runni ng bl ock 53 | ocated above the first running block 52 In

Figure 5, pulHeaysna4sapglhbofotiad ahlyresecubedhboshiige shelompliira? pat

two pl aces above the second running block 53 in Figure 5, and a wire

W wound ar ourdd sttlppkdy sthanshsee anginaynmiimg Bl egksnd®? tamditz8 and t he

pul | eys 54 and 55. [0032] The coil spring 45 has one end secured
to the top wililgizgladgnghb, odr@riemPeyedetednt 8 NERNPF AV ABSGFoAs to
bias the pin 42 in a vertjcal direction in Figure 5. [0033] The

shape nenor y*1G AEOES BYnhlie BfastuhdF Semdr Y81 FoL st R 42 Tt

2l oy or a TNt 3l Loy Lheloan SUNLast i NERL whan. 3 ourent

fl ows theret as disclos i n,” forexanple, Japanese
Lai d- Open ot 22ul93583,apd Japanese Patent Laid-CQpen No.
57-141704. en the current stops flowng in the contracting state,

the alloy extoeyds to its original state. The shape nmenory wire B is
el ectrically connected though not shown,
As shown in Figure 3, the stimulus imparting devices

22 are arranged so that five pads 41 thereof are located
in a positional relationship corresponding to the regions
Pl to P5 including the pressure sensor 18 (see Figure 2),
and that the forearm A does not come into contact with
the pads 41 in the initial state when the notch C
receilves the forearm A. Then, as described above, the
control unit 15 controls the operation of the operation
mechanism 34 (see Figure 5) of each stimulus imparting
device 22, and the given pad 41 protrudes to press the
forearm A. Thus, stimulus is imparted to the skin of the
forearm A on the non-paralyzed side of the patient H, and
the patient H receives touch-pressure sensation. The
pads 41 are arranged correspondingly to the regions Pl to
P5 {see Figure 2), but may be arranged correspondingly to
the pressure sensors 18. The stimulus imparting devices
22 can be arranged in various ways as long as the forearm

A can receive stimulus in a manner as if a footprint on



- 16 - and an anmount of applied current changes on the basis of
control by the control unit 15, which changes an anmount of
contraction of the wire B. [0034] The wire Wis nade of a

mat eri al that cannot be extended or contracted by an external force,
one end of the wire is secured to the g@cend running bl ock 53, and
the wire is extended therefromand wound around the first running

bl ock 52, the pulley 54, the second running block 53, and the pulley

55 in order, ,gpd %}g%;g%bgfiﬁ%dw@es}??%@edéx‘%& e Rhat 8,48, f 033

The operation ne m us conri gured operates the pressing
member 32 i nifBenyerd caly Aar 8¢hkon By desmbh bedrhel oWmbliyst, when a
current of an anount controlled by the control unit 15 flows through
t he shape nemmpyrwine Bwikedn 22ninkisabe S tshdadl BoghatSthéhe shape
menory wire B contracts by its characteristic. Thus, the first

runni ng bl ockrs@ngenartawt dbenwagdons Fl gur €5 isasdalbdsup her vigwn W
moves with the second running bl ock 53 noving downward, and the plate
46 is |iftedinph@feradh Fduyeatscagafthstctitasi aBi pepforde BF xHdecoi |
spring 45. Thus, the pin 42 noves upward in Figure 5 and the pad 41
Srotrudes, AROTHISYIdE Hha Sakoint RIS O Ro POHASP Phec S
nmenory wire gggpgnges according to the anount of the current applied
to the shape nmendry wire B, and thus an anount of upward novenent of

the pressing;ggsper

The contrel unit 15 is constituted by a given
computer and connected between the sensation detection
unit 11 and the sensation presentation unit 13 via wired
or wireless connection or via a given line so that data
is transmitted and received therebetween. The control
unit 15 needs only perform an easy processing as
described above, and may be portable and may be fittable
to a waist or the like of the patient H, though not
limited thereto.

[0038]

As shown in Figure 1, the control unit 15 includes a
pressure measuring unit 60 for combining the detection
results of the pressure sensors 18 for each of the
regions Pl to P5 to obtain the sole pressure of each of
the regions Pl to P5, and an operation command unit 62
for issuing an operation command to the sensation
presentation unit 13 so as to operate the pressing member
32 corresponding to each of the regions Pl to P5

according to the sole pressure of each of the regions Pl



- 17 - 32 in Figure 5 changes. Specifically, the control unit 15
control s an anount of protrusion of the pad 41. Then, when the supply
of the current to the shape nenory wire B is stopped, the shape
menory wire B extends to its original length, and is operated in a
manner reverse to the above by the biagsgng force of the coil spring
45, and the pad 41 and the pin 42 together with the plate 46 nove
downward in Figure 5. [0036] As shown in Figure 3, the stinulus
| mparting dey S 22 aaneq 3y anded S LAl kL ue PRI, A LT Cah ar e

al relation ing to

| ocated in a position I p correspon he regi ons P1

to PS5 includimg sheaRh 85SHEEeSENSONuNkG (19€@nfi gHEepRdss@d that the
forearm A does not cone into contact wwth the pads 41 in the initial

state when ttemsnatial Gnteced vesndihie fter eahgaAiothest e@si dtesesanzed

above, the control unit 15 controls the operation of the operation

mechani sm 3£qrsdetEcgung Bhe ofokagirestsungl Usomapact semgpsaltsharce 22, and

the given pad 41 protrudes to press the forearm A Thus, stinmulus is

i nparted to YHETERILACH! PRethdrifAmsRI1en oPhEbRoR Pt ¥E§F etidd de of

t he patient . _and tHe atipent H receives_touch-pressure sensation.
PRfged" % $

The pads 41 & Shr EbP T e dpUdiNY 1y ?%Ft?ﬁP HgiBn S TBELGPE  see
Figure 2), Qfﬁ]itmi)é. Qﬁp%ﬁé%%&oirc{ne%%ﬂ&ghﬁgk}{i%06%h§or9§teisﬁ}’cr e

sensors 18. e stimulus i I ng devices 22 can be arranged in

various waySsed$altQbl Beelbfrd O SAMBALED BEELYRL Shd YK N a
manner as if a footprint on - 18 - the paralyzed side were

transf erred grestsheef sefas i dn oinfdendrdrnpasahyzed ségeatikar exanpl e,
the stinmulus inparting devices 22 may be arranged so that the

arrangenent ioffcirimetrieg) onsr Rispanddfg soscakedolip presowe ideteattedal
and vertical directions. A scale-up or scale-down ratio at this tinme
needs not bé&YalthgySenRabyeRl d¢rG.0r OG3PF to the forearm A on the

non~paralyzed side as a second body surface portion.
[0039]

The operation command unit 62 is set so as to
classify the sole pressure into given levels in stages
(about 3 to 5 stages in the embodiment) and change the
amount of movement ¢of the pressing member 32 for each
level in stages. The present invention is not limited
thereto, but the pressing member 32 may be moved without
stages correspondingly to the sole pressure. The
operation commangd unit 62 is set so that the amount of
movement of the pressing member 32 increases with
increasing sole pressure, but may be set so that the
amount of movement of the pressing member 32 decreases
with increasing sole pressure.

[0040]



The control unit 15 is constituted by a given conputer and connected
bet ween the sensation detection unit 11 and the sensation .
presentation unit 13 via wired or wireless connection or via a given
line so that data is transmtted and received therebetween. The
control unit 15 needs only perform ar easy processing as descri bed
above, and may be portable and may be fittable to a waist or the |ike
of the patient H, though not limted thereto. [0038] As shown in
Figure 1, the co | yni ipncl I : i unit 60
for conbi ni ng thgwcfg:t’e%t ?%ﬁégggﬁ%tés@g‘%ht%hbglgr%égéﬁ?ggse o)JrHs]3 18 for
each of the ﬁggkﬂﬁ%)E@héﬂlﬂ?@a&@oﬁbéﬁpﬁbiﬁﬁufQ%@aﬁé€§§Ui@ wiieagh of
the regions P1 to P5, and an operation conmand unit 62 for issuing an
operation coavBafibedt he sensation presentation unit 13 so as to
operate the pressing nenber 32 corresponding to each of the regions
P1 to P5 accéPddhh to the sole pressure of each of the regions P1 -
19 - to P5 obtained by the pressure neasuring unit 60. Thus, the
sensation det ect iFoFstni the1Pahtetthdl Fridddtfe CReasthdhiy Anithesdike
constitute sepsati.on detection neans foqﬁgfte tigg %he sol e pressure
¢ &1 &M6n

(somatic sen$affdmy RoAFOBRIIRE § PR ParHlSzed
id first I [ Al Lt 13
2nd the oper BfT SR A AP bk 8Oy SN SOIRARES A R ke, SRR,

means for preseoliNgh LAUGRNREESSNT &n SENSALI 1B 9T PREL OThd SImLd C
sensation information) corresponding to the sole pressure detected by

the sensati ogogledgedridimgeanshkogthend e artatd 08 the ferepa a yzed
side as a second body surface portion. [0039] The operation
command uni ttiBe non-getradyzad sode) azsd fihe lpatdeht Privesorzdsttdiegi ven
| evel s in stages (about 3 to 5 stages in the enbodi nent) and change
the armpunt OPTDHVEHEMOSR PHeCPERRRIWY TRIRFEAL0B2 (FBRCRZARIPIBVE in

t . Th t i & i t limted thereto, but th
o agerng merBRrSShla S HBahS Wt e £ EEE 8 A GRS ¢ he

Z%ﬁnfrgfs%% n%ﬂr}fs g%‘{?r[eﬁ%m”tﬁQWPMal éf’ch% Ked §§Bu§&’ir§é‘f§}té€é‘?

. ( € pressing ne | NCreases
increasing spbf PIAFAW,CwhlHt tHBYhEE S81150nt Rk bhga BfPMts e is

novenent of the pressing nenber 32 decreases with increasing sole

pressure. [0Of¥&ded on the ground, the patient H wvisually checks the
grounding state of the heel only and confirms the state.
At this time, a load is applied to the heel in a
concentrated manner, and thus high sole pressure 1s
detected on the heel by the sensation detection unit 11.
In the sensation presentation unit 13, the pressing
member 32 in the position corresponding of the heel
region P5 presses the forearm A on the non-paralyzed side
with intensity corresponding to the sole pressure, and
the patient H memorizes the pressed area and the
intensity of the stimulus and learns that when the

pressed area only receives touch-pressure sensation, the

heel only on the paralyzed side is actually placed on the



- 20 - Next, a procedure of rehabilitation using the walking
rehabilitation supporting apparatus 10 will be described. [0041)
First,.the patient Hsitting on a chair or the like visually checks a
grounding state of the foot on the paral yzed side noved by an
attendant. At this tine, the sensationgpresentation unit 13 applies a
pressing force corresponding to the grounding state to the forearmA
on the non-paralyzed side, and the patient H nenorizes the pressing

force by culanegue SENSaLl AILLANSR-RLEPSUI L aoNSAL o) ad Lear ns

mat ching th ressing ce sen at thrs tinme and e visually

checked groundin@isabeetEGR, X adid R rapan ihh@nbgﬁgiﬁma/f Qhd Re1e
paral yzed side is placed on the ground, the patient visual |y checks

the groundi ngresdsaire, obntihe heel nPrliretd cpoBlEi EHE tbEe StdssurAt. this
time, aload is applied to the heel in a concentrated nmanner, and

t hus hi gh solt®4@lessure is detected on the heel by the sensation
detection unit 11. In the sensation presentation unit 13, the
pressi ng nenber Boxin iR pisiantod edEEeBpordi e othaite offeéher dgken
PS presses the forearm A f tgg qgn-paral zed side with intensity
cor r espondi 1P %% "Ple V8P £¥e &frke, EiEn @TOHBIPAL BhEt R MerldiS 288t he
pressed areq, gt e LALEDST LYaOlnddler $)) THEUS ADM.L A N5, d hal ke
t he pressed area only receives ?ouch-pr ssure“Sensati on, thé hee

only on the par al¥28do85d8ch $a @I H Yok 1RL3€§d108: 588 and Zhswedsound.
The grounding state | earned here i1ncludes a“grounding pattern, a

di fference ivhd Brensbidgostithe SOIPFRSEULE, tABUparaDyddty dideeCt i on
of the sole pressure. [0042] .
from the position and intensity of the touch-pressure
sensation presented to the forearm A by the sensation
presentation unit 13, using pictures or the like showing
the grounding state. This confirms a learning effect of
matching the position and intensity of the touch-pressure
sensation presented to the forearm A by the sensation
presentation unit 13 and the grounding state of the foot
on the paralyzed side.
[0043]
After the above described previous learning, actual
rehabilitation is performed. Specifically, the patient H
adjusts movement of the foot and/or the limb other than
the foot on the paralyzed side on the bhasis of
information on the touch-pressure sensation presented to
the forearm A on the non-paralyzed side of the patient H
S0 as to obtain a target grounding state of the foot

during walking or the like. For example, in a state

where the entire foot on the paralyzed side is



Next, the patient Hsitting on the chair or the |ike does not

visual ly check the grounding state of the foot on the paral yzed side
noved by the attendant, but recalls the cutaneous sensation .
previously | earned and answers the grounding state of the foot on the
paral yzed side fromthe position and- i2eensity of the touch-pressure
sensation presented to the forearm A by the sensation presentation
unit 13, using pictures or the |ike show ng the grounding state. This

confirms 2 | SaE0EA: S1f APL Al MRbENLAG 4115, 00 cheOR ARG BLERS] 1 Of

t he touch-pressure sensdtion presented forearm A

sensation prepgntagi®ms N troldsand 1He eﬂic@@ﬂis’%&n&ﬁalfﬁgoﬁnif@rrﬁpm on
the paral yzed side. [0043] After the above described previous

| ear ni ng, actnathiehsdsd, teAtli ahel prpesiny methbeSpecif sohktyntidiely
patient H adjusts novenment of the foot and/or the linb other than the
foot on the patébymbyl airdey meakhpreasing oforasfsoitwathenfoncaime A on
touch-pressure sensation presented to the forearm A on the

non- par al yze8P8j MR Rty 355k SAE - H G Reti§PELE hHS dgnprgeed the
grounding state of the foot durin | king or the |like. For anpl e,
T st are wisFeting st Fds bRt ikediny, dgnsphlon i Y
substanti al | l.ace : d I 8SSURE;Pf i the regions
Pl to P5 is 8§P§%d su é%gltggﬁFg ﬁﬁ#ﬁg?%frﬁﬁg?ﬁié cgge,lé?l t%e ’

pressing nmenprEs Se SdEHANheak! Ynanddoid e RRPbY WREKpRF £591
forces to the forearm A on the non-paral yzed side. The patient H has

menori zed t heigat Lhi pieinvean Lguphateoiicin phes gubangdensaseoraand t he
actual grounding state fromthe previous.|earning. Thus, when the
stat e where thrgeht iansl fldetreonst Aedpspad sixad igi deucb-pudstemra i al |y

pl aced on the ground is set as a target, and there is a dispersion in
t ouch- pr essuP@13THLRR iRHESHREsEntedthd FHeEH Sy ar HPR, PRRESHat] ent H

realizes that the foat, qn.the_paral yzed side.is not.in the tar.get
OIS T S A o et S B B =B S PR R S
other than t f I Si . 0 i m

di spersion i ﬁﬁ? oﬁ%ﬁegd:egts%&rngaégn%g%?%n %rﬁiegagﬁtﬁgégt Bﬁ{a h@?%&egla% %%A.
Speci fi cal | yghé heodatdrRiyorHtaan vab Wl IthaRC Ukl €oBt ORI ti@Vvenent

for obtaining the target grounding state using the sensation
present ed t opahel fayaritieAso] 8644d eliminate the dispersion in
touch-pressure sensation presented to the forearm A.
Specifically, the patient H can voluntarily acquire
proper movement for obtaining the target grounding state
using the sensation presented to the forearm A.
[0044])

The patient H may perform the above described
procedure while sitting on the chair or the like or
standing. The same applies to the reverse setting of the
operation command unit 62, that is, the case where the
amount of movement of the pressing member 32 decreases

with increasing sole pressure.

[0045]



The patient H may performthe above described procedure while sitting
on the chair or the like or standing. The sane applies to the reverse
setting of the operation command unit 62, that is, the case where the
anount of novenent of the pressing nenber 32 decreases with

i ncreasing sole pressure. [0045] - 2323 - Thus, according to the
enbodi ment, self-rehabilitation can be supported that is perforned by
the patient H hiniherself noti ng the sensation or nnvenent state of

hi s/ her body. ?é?%é acc?%ﬁ%ﬁﬁré r%%%teﬂﬂogfﬁe nt

speci fications o nit ange

rehabi l'i tatiQpfiancatheh Méﬁ%@'éﬁ;ﬁao&%@iﬂthhﬁahéy eff‘ofrﬁé@ kﬁga%%e the
sensation detection unit 11 is also fitted to the ?oot on the

non-par al yzewSicghe. HTREmPhESSHT £ MPAiSY ithg ¥BhbabloRtok Mdrdnai® i s
set so as to be able to calculate a difference in sole pressure

bet ween t he statepafahyzsédesibdedyand t he paral yzed side for each of the
regions Pl to P5. The operation command unit 62 is set so as to
change the df8d®tl of novenent of the pressing nenber 32 in stages
correspondingly to the djfference in sole pressure between the

non- par al yzed si e %nﬂa¥%ﬁpﬁxﬁgﬂ?ﬁ?e&m?PSéme%$ec$9?Q%ﬁH%?tlpﬁé of
operati on CQ?%P%gn%r 043 n%?:ﬁ %?té%apggd ot DL ze, & éﬁzannunt of

movenment of FesSirng e iha get CGr ouUndrhyg- state with

little d'ff%ﬁ%ﬂ?%th@r59£@wﬁéf§§§res %EY@?Eaifyt:ﬁ@qjﬁng%s%'d@ﬁea”d

i ncrease the anount of novenent of the pressing nenmber 32 alcording

to the diffejeneeibh setecpiessuie: beat weenlkberh eféd ans tHMoct d@s
when weight is applied to the non-paral yzed side. Thus, the patient H

st andi ng cantheenoerperalgtad eside t heheeptessofe grenduny nof iaét 60 t he

non- par al yzed side specific to the hem plegic patient
at this time %s set so as to be able to calculate a
difference in sole pressure between the non-paralyzed
side and the paralyzed side for each of the regions Pl to
P5. The operation command unit 62 is set so as to change
the amount of movement of the pressing member 32 in
stages correspondingly to the difference in sole pressure
between the non-paralyzed side and the paralyzed side.
Specifically, the operation command unit 62 here is set
so as to minimize the amount of movement of the pressing
member 32 in a target grounding state with little
difference in sole pressure between left and right sides
and increase the amount of movement of the pressing
member 32 according to the difference in sole pressure
between the left and right sides when weight is applied
to the non-paralyzed side. Thus, the patient H standing

can perceive a state of the center of gravity offset to

the non-paralyzed side specific to the hemiplegic patient



- 24 - Hfromthe touch-pressure sensation on the forearm A on the
non- paral yzed side by the sensation presentation unit 13. Al so, the
patient H can adjust the novenent of the linb including the paral yzed ,
side so as to substantially elimnate the touch-pressure sensation
presented to the forearm A and t hus carr4gradual | y acquire novenent
for correcting a left-right inbal ance during standing. Specifically,
according to the variant, the left-right inbal ance between the

non- par al yze i 1%”& par. i LUy ndj ecificto
t he heniplegﬁc§%§ﬁﬂgﬁg cghgggg¥§%€o%% E%%g{?%m&%ghgg???%gﬁgéﬁifor
the patient tReSh&Nthayyly@Rly sCaBt HRr¥hd OsdiR takAV Bre bARL HPESALIUMIR
command unit 62 nmay be set so as to maxi m ze the anobunt of novenent
of the pressiBg maher tB2 patider tiargel aghoynding méwdmeenn tdT bkt | e
difference in sole pressure between the left and right sides and

decr ease t helambpuimclhfdimy elenpavdlyhed prighsiseg asebesulB2taritionding
to the difference in sole pressure between the left and right sides
when wei ght fsiabpatedheo tonehnBrepaves apadiigs. presarted to i her,
anot her variant descyribe t%elom1n3¥ Qg %ﬁgg. S ecificall% tge
sensati on det®®7T8h Uit *TYaF8%f 1S HF I8P EHe 1 al yzed

side and the ﬁ%p- xgqgf%ngghgggmg%ﬁﬂ?%Q%%%&gggggéﬁéiﬁg.unit 60

can neasure %: SOl e pressure o e regl to” 25 on each

of the non-pagralyzed wide apd by Pes alnzediSiade, THE 1e£25right
operation conmand unit 62 here can switch between a paral yzed si de

stimul us preserd Bin@h bREechN@h8BhofBsie)a livkadhiseHet BRd ptigssi ng nmenber
32 is nmoved according to the sole pressure on the paral yzed side and
a non- par al ypethkyza stiideukdusipgesematniorpaedéicntantiod hdrelpreasisi ng
menber 32 is noved according to the sole pressure on the

non- par al yzesasient i tqrrabswilberowed the dlilew. reRabhistebken a1 dhe
the patient H sel ects the non-paral yzed side stinmulus presentation
oder the BTN B CUBREATPEIOaR ¢ CPBLFHRNI TS SY MHATE,  tne
correspondin he s [,e e nQnsparalyz I 09 the
forearn1A‘ong?%éﬁ%gﬁlﬁg?a ggegégﬁd%?gﬁ%y?ﬁhggfngér%é ﬁgfgggﬁgf%ber

present ati on g i MUt 1F WRSROFY SHIRACSHRAIhgmetnéPe3Pald &He H,
and thus the patient H generates target presentation stinulus

(teacher datedrdwt hjroureiisel Etaddenmith e Akl eaffecsnté chessdle t he
normal node, and stinulus corresponding to the sole pressure on the
par al yzed sipdeessuiapetivednt ohe hkeforasat mishsf stiies patd ettcréasand
thus the wal king rehabilitation described in the enbodinent is

per for med onth$eanpasits off mpHemephchlrthtatrresAdagr BEReC¥ 034 he vari ant,

exanpl o, hoctGTTIA ) ThE FURFORATH Eae BERFFIRB SIS (e
oot o1 Lhe (R RS, Sl RSO RO LDS Pt cor
self-rehabilﬁéfgj§ybd side.

[0047]

Further, another variant described belcoew may be used.

Specifically, the sensation detection units 11 are fitted

to both feet on the paralyzed side and the non-paralyzed

side, and the pressure measuring unit 60 can measure the

sole pressure of each of the regions Pl to P5 on each of

the non-paralyzed side and the paralyzed side. The



- 26 - [0048] In the enbodi ment and the variants, the sensation
detection .unit 11 detects the touch-pressure sensation of the foot
sole to provide biof eedback, but the present invention is not limted
thereto. The sensation detection unit 11 nay detect sonmatic sensation
i nformati on on ot her body surface portpens such as front of head,
back of head, face, forehead, lips, fingertip, finger or hand other
than fingertip, lateral surface of upper arm shoul der, upper back,

ower back, phdargny L8fna0l (i (0 BIQW dgbLol eshbackse he, det ect ed

somati c sensation information includes 't uch-pressure sensation

descri bed ahnwe13nddothee StiANEMYHERRELIEIBE RYEE ASoMADIr MY
sensati on, noveneént sensation, tenperature sensation, and pain
sensation, andwidep $8BSALEONBnE ednkas PASiiki AbveeNsetd iind G4 %he
The sensation presentation unit 13 may be fitted not only to the
forearm A buolad soeseuothen boelypastalfivaee podei end amdarheparalyzed
non-paral yzed side, such as front of head, back of head, face,
forehead, |igigle BLAGELLEPPrEFoRfeat Iom HRd¢ drhehiehaphe iRRRERING,

| at eral surface of pEer arm, shoul der, up Er back, |ower back,

3%, Eopg Ei

abdonen, | ed® ™ hi 8r " HEP RS SALS WPEFP S WD &8 of

paral ysis. [ég%y%gralyzed side with a switch or the like. In this

case, first, the patient H selects the non-paralyzed side
stimulus presentation mode, the sensation presentation
unit 13 imparts stimulus corresponding to the sole
pressure on the non-paralyzed side to the forearm A on
the non-paralyzed side and thus imparts target proper
presentation stimulus to the body surface portion of the
patient H, and thus the patient H generates target
presentation stimulus (teacher data) by him/herself.
Then, the patient H switches tc the normal mode, and
stimulus corresponding to the sole pressure on the
paralyzed side is imparted to the forearm A of the
patient H, and thus the walking rehabilitaticon described
in the embodiment is performed on the basis of the
teacher data. According to the variant, the presentation
stimulus when the target proper grounding state (for
example, heel grounding) is reproduced can be confirmed
using the foot on the non-paralyzed side of the patient,
and the patient H can acgquire the teacher data by
him/herself, thereby further facilitating self-

rehabilitation.



The sensation detection unit 11 nay detect sonmatic sensation
information on a plurality of given places, and - 27 - the sensation
presentation unit 13 may present the somatic sensation information to
the plurality of given places on the basis of the detection results.
The sensation detection unit 11 nay deRect- sonmatic sensation
information on the plurality of given places and collect the
detection results, and the sensation presentation unit 13 nay present
the somatic igagg}ion information to one given place. Contrary to
this, the sensation detection unit 11 nmay detect somatic sensation

i nformation on ong GineeRmBbatRenthd hheSeRFALKES, PEeS esd@dtQnuni t
13 may present somatic sensation information to a plurality of given

pl aces on theebast sowfudiie 1detieceton tliosWducH-@Retkbure sefrsdtimf ,oft he
sensation presentation unit 13 may be able to inpart different
mechani cal stheufost sdier mal psoividé usiodrdiacd, duitnihespaeskor
electrical stimulus to the body surface portion on the basis of the
somati ¢ sensaPVORTi¢H orhatdtod 1Bétedt Bp iRt d-heThengdR BN et ect i on

it 11. 0052 . The, ti tati, it 13 that i t
the d ffegen e%%‘f:ﬁa‘?ﬁ c‘H}eltZﬁﬁﬁ%ﬁl\jggﬁ%gigﬁr}ﬁéﬂaa&:}%gﬁg%PH%}“coﬁfi IgHP ati on

appl i cati on SPEoRRret] H BebeR, Boap AR W Rionk altth B ST

repeated in grshosd, UidBk b %ehAat Laddie RIRIAY Tepber £ Byd it fdle
finger or hand other than fingertip, lateral surface of
upper arm, shoulder, upper back, lower back, abdomen, legq,
or hip to provide biofeedback. The detected somatic
sensation information includes the touch-pressure
sensation described above and other cutaneous sensations
such as vibratory sensation, movement sensation,
temperature sensation, and pain sensation, and deep
sensations such as position sensation.
[0049]

The sensation presentation unit 13 may be fitted not
only to the forearm A but also to other body surface
portions on the non-paralyzed side, such as front of head,
back of head, face, forehead, lips, fingertip, finger or
hand other than fingertip, lateral surface of upper arm,
shoulder, upper back, lower back, abdomen, leg, or hip,
or to body surface portions with a low level of paraiysis.
[0050]

The sensation detection unit 11 may detect somatic

sensation information on a plurality of given places, and



- 28 - vertical direction in Figure 5 at a frequency corresponding to
the somatic sensation informati on detected by the sensation detection
unit 11 to present vibratory sensation to the skin. Also, the
pressi ng nenber 32 may be novable along the inner wall 28 in Figure 3
and nove a di stance corresponding to-the somatic sensation
information detected by the sensation detection unit 11 to present
novenment sensation to the skin. Alternatively, pressure stimulus or

vi brati on st,i,nul us e nt.ed. _usi.n solenojd ir_.pressure, a
.the génsg%gog p?%%gﬁﬁé&ioqsunﬁ% %Bapﬁy1pre3e§¥i%£

pi ezoel ectri ¢ elenent, “or pecific any us

I nparting deyie 122 sER%=PeoHSElr &SudORG 2 khel E‘maﬂﬁtﬁ%@rzji@n
stinmulus to the skin of the patient H so that the patient HTecelves

t ouch- pressuyie Nt k88, bikbs ad Prahes eRI2i@Bnandser £ DV ament
sensation. [0053] The sensation presentation unit 13 that

i nparts the ddrevatdlonstierubusomaynitavid aryedenpkar yoranfd gieretdtdni n
whi ch the pad 41 that cones into contact wwth the skin can be heated
or cool ed, amfadvetiad 21 Fkeppbugghtitivhiod gameacpleafedh e sMilecst a
tenperature corresponding to the somati c sensation information

det ect ed by tlife de&RsEirBnradELedi A PENFEthPRsBRESSREFh ¥hsati on

or cold sensaLioq3to t he sk ensati ons

unit may_pr sirrll"% %_lpél\esvoera’tit heemrwt:n' gﬁ]d.c)ﬁcl’d asc o) o)
change according tTo 8YsPIiifls atea ™8 tenperarare” cha Speed, “an

adapt ati on Zafet Fivek yﬂsclai. k%o&t?}%r&gggtegﬁwf e a9 8 Jgont rol | ed

at high spe and the size e entire apparatus is
i ncreased, aRtddrysnt Haiaboyengesddidad sepathgusahs@pid®r inparting

t he nechanical stinmulus is preferably used.
information on one given place, and the sensation
presentation unit 13 may present somatic sensation
information to a plurality of given places on the basis
of the detection result.
[0051]

Further, the sensation presentation unit 13 may be
able to impart different mechanical stimulus, thermal
stimulus, chemical stimulus and/or electrical stimulus to
the body surface portion on the basis of the somatic
sensation information detected by the sensation detection
unit 11.

[0052]

The sensation presentation unit 13 that imparts the
different mechanical stimulus may have an exemplary
configuration modified from the configuration of the
embodiment, in which ON/OFF of application of the current

to the shape memory wire B in Figure 5 is repeated in a

short time to vibrate the pressing member 32 in the



[ 0054] Further, the sensation presentation unit 13 that inparts
the chem cal stinmulus may have an exenplary configuration in which a
liquid that presents cool sensation or pain sensation when com ng )
into contact with the skin can be injected to the skin, and an anount
of injection thereof corresponds to thegsematic sensation information
detected by the sensation detection unit 11. [0055] The
sensation presentation unit 13 that inparts the electrical stinmulus

to the body §§£Ef‘8ael %rééc‘%goﬁwnhéﬁ?gz{ify&%' 3Ly SQHEggurati on in

whi ch el ectrodes are aced inap areas near the skin

and a currentopfe bR COhECSBRIC] O & drR lhens QB Lfa SEASAL | ON
informati on detected by the sensation detection unit 11 is applied to

the el ectrodestéordd asenheelseakhtCoh PAidttIVMSARLON10rtbastddent
sensation to the skin. However, when the electrical stinulus is used,
a stinmulus iniensidny remgathenweentihdeskint.enBl sy, fidre mporestsimgl us and
the intensity for pain stinulus is extrenely narrow, and al so

si gni fi cant REPeehold MYaRgeBosekle afanhghst innrEsvahbatd idy due to

sweating or the |ike, d thus the above descri bed configuration for
i mparti gg thglgr"é]&eh;jniaé%n MOVENRI 855 FRGE Mﬁgﬁpynﬁéaa.to- SONE3356]

Further, 1n %Qé? ae{‘ioo%diirﬁ%%E{néﬁgoBhgeyé‘éﬂ%‘%i‘utsb%bgh?ﬁsgﬁégt% "Setdlfion

sensation detection presentatl on appara e present | nventl on

is applied tonihe WalKiigseaRaRbléhald ULrSURRGH! LB RPPSEAL US 10 is

shown and descri bed, bat the present invention is not limted
thereto, andareyrhe:iaRilly,edrbesotdest aRNaiabtsesbt el omesei o gy esent

somati c sensation information on a first body surface portion to a

second body msay flac @ reerented asingda fdelegnrtidpontiropressure, a
piezoelectric element, or the like. Specifically, any
stimulus imparting device 22 may be used as long as it
imparts mechanical stimulus to the skin of the patient H
so that the patient H receives touch-pressure sensation,
vibratory sensation and/or movement sensation.
[0053]

The sensation presentation unit 13 that imparts the
thermal stimulus may have an exemplary configuration in
which the pad 41 that comes into contact with the skin
can be heated or cooled, and the pad 41 is brought into
contact with the skin at a temperature corresponding to
the somatic sensation information detected by the
sensation detection unit 11 to present warm sensation or
cold sensation to the skin. However, the warm and cold
sensations change according to a stimuwlus area, a

temperature change speed, an adaptation state, or the

like, the temperature cannot be controlled at high speed,



[ 0057] For exanple, the present invention nay be applied to a
tactil e sensation presentation apparatus in which a sensation
presentation unit 13 presents cutaneous sensation information on
fingers of a left or right hand detected by the sensation detection
unit 11 to fingers of the other hand- Ztus, information required for
operating an object such as information on grasping feeling or a
force level by the paral yzed hand can be obtained, and on the basis

of the inforpiiaQ, FQS Vel dRMEPNALatNE Pl Ayzed dandgan be

adj ust ed. SpeC|f|ca e patient ca per ormre at'ion while

i magi ng in defual lthbhabaeéC@eé@ymecpfcddﬁgwaﬁ%ﬁI Psr of mg e iRy ahezed
hand, thereby providing a rehabilitation effect of increasing

handi ness. meclhbnd ckQ058jmulus Theywfesenllyi ngedti on may be applied
to a rehabilitation shoe device for detecting sole pressure on a
paral yzed sild®54dnd presenting pressure stinmulus to a foot sole on
the paral yzed side to anplify stimulus to the foot sole on the

paral yzed' si de. EHFEh%Enn§ﬂ?|Qﬁﬁéﬁﬁéophérﬁﬁ%%%%ﬁ%?%nqqﬁﬂ ds$ &B8&i ned by
lif t.h t th f | th | d

e 15 pacBiPBkot RASgh BURES rir oy oA Fow RGP SHACTTTRRRoh 1 or -

sensation p%bﬂﬁ&%h§at£9959$ whic EPUFP@;d EHStp%?é§QﬁtéQ¥ﬁﬂF'on may

be applied to an”apparatus for tectihg sonati T sensation
i nformation QRs3@LEBnPEESEELE HnhIRStRRh echPRE PAtPIE&TRYUER with

stimulus to fingers of a prosthetic hand to present stinulus based on

t he i nf or matthen skanaceasbet hefedtah tchehpr egihet agd f @otamyurard.
injection thereof corresponds to the somatic sensation
information detected by the sensation detection unit 11.
[0055]

The sensation presentation unit 13 that imparts the
electrical stimulus to the body surface portion may have
an exemplary configuration in which electrodes are placed
in a plurality of areas near the skin, and a current of
an amount corresponding to the somatic sensation
information detected by the sensation detection unit 11
is applied to the electrodes to present electrical pain
sensation or tactile sensation to the skin. However,
when the electrical stimulus is used, a stimulus
intensity range between the intensity for no stimulus and
the intensity for pain stimulus is extremely narrow, and
also significant threshold changes occur during stimulus
imparting due to sweating or the like, and thus the above

described configuration for imparting the mechanical

stimulus is preferably used.



[ 0060] The configurations of the conponents of the apparatus
according to the present invention are not limted to the shown
exenpl ary configurations, but various changes nay be made as |ong as
t he configurations have substantially the same operations. -32 -
Clainms: Caiml: A wal ki ng rehabidd tati on supporting apparatus
t hat supports rehabilitation for a patient having wal king difficulty
to acquire accurate wal king behavi or, conpri sing:

[0056]

Further, in the embodiment and the wvariants, the
case where the sensation detection presentation apparatus
of the present invention is applied to the walking
rehabilitation supporting apparatus 10 is shown and
described, but the present invention is not limited
thereto, and may be applied to other apparatuses that
need to present somatic sensation information on a first
body surface portion to a second body surface porticn as
a different portion.

[0057]

For example, the present invention may be applied to
a tactile sensation presentation apparatus in which a
sensation presentation unit 13 presents cutaneous
sensation information on fingers of a left or right hand
detected by the sensation detection unit 11 to fingers of
the other hand. Thus, information required for operating
an object such as information on grasping feeling or a
force level by the paralyzed hand can be obtained, and on
the basis of the information, the way of movement of the
paralyzed hand can be adjusted. Specifically, the
patient can perform rehabilitation while imaging in
detail the force level of the fingertips of the paralyzed
hand, thereby providing a rehabilitation effect of

increasing handiness.



a sensation detection unit for detecting sole pressure on a paral yzed
side of said patient; a sensation presentation unit fitted to a
body surface portion of sensation superior to that of said foot sole
on the paral yzed side of said patient for inparting given stinmulus to
said patient; and a control unit3ios controlling behavior of
sai d sensation presentation unit so as to inpart stinulus
corresponding to the sole pressure detected by said sensation

detection unﬂéo sai d body surface portion, wherein said
sensation detection unit includes pressure sensors disposed in each
of a plurality ofheegiosisnt Nidhatfiest ns9l BeOhppheadpatd ent, said

sensation presentation unit includes a stinulus inparting device for

i nparting stighdndd itateanhsbbe pdetiscd foxaidetbodyng usdbe epprduren on
corresponding to each of said regions, and said control unit has
a pressure meaguelygednsideoranbtriienant inige pseseupe essimelusf teaeh of
the regions by the detection results of the pressure sensors, and an

oper ation cdﬁﬁﬁhéoéﬁlPnfBFelg%{ﬂ¥ﬁf%91ﬁﬁ@@répl6ﬁpébﬁﬁB§EFWQiQQN¥°

t | d t t st | di to th
e P R R R S B A A

measuri ng ””dht %)Q:eggﬁgeogtRﬁ}%%ré%aﬁg{ﬁW?gﬁgggﬁgf Pm‘fa&l‘e Yol

regi ons. t1ng apparatus
t hat sumoor tssolree@@latslsu&at hé’ntﬁé’rfc'%a@@dl%monhﬁ}{énﬁai“@ﬂ‘i&g Gidd ijgul ty

to acquire accurate wal ki ng behavi or, conpri sing:
placed on the ground, thereby allowing rehabilitation for
sensation paralysis.
[0059]

Further, the present invention may be applied to an
apparatus for detecting somatic sensation information on
sole pressure of a prosthetic foot or pressure stimulus
to fingers of a prosthetic hand to present stimulus based
on the information to areas other than the prosthetic
foot or hand.

[0C60]

The configurations cof the components of the
apparatus according to the present invention are not
limited to the shown exemplary configurations, but

various changes may be made as long as the configurations

have substantially the same operations.



- 33 - a sensation detection unit for detecting sole pressure
on a paral yzed side and a non-paraly;gg_side of said patient; a
sensation presentation unit fitted to body surface portion of
sensation superior to that of said foot sole on the paral yzed side of
said patient for inparting given stinulus to said patient; and

a control unit for controlling behavior of said sensation
preseptation unit so as to inpart stinulus according to a difference
in séﬂ@ggkessure bet ween the paral yzed side and the non-paral yzed
side detected by said sensation detection unit to said body surface

portion, wherein said sensation detection unit includes pressure
sensars, di sposed in each of a plurality of regions in the foot sole
of t Kdaighti ent, sai d sensation presentation unit includes a

stimulus inparting device for inparting stinulus to each of parts in
sai d bodyAsWiglkingaelnbilithioon sppediss anparalys that swnperts fehghilitioadpiompaticahd
said control unit has a pressure neasuring unit for obtaining the
di f f deeingevalling ddficdty torequicgpcshwtdyalking hgbader, comprigingl t s of t he
pressure sensors, and an operation command unit for issuing an
oper at i onagerawerddatectiohangtfonddtesting splapréssigre oo rpeal gaedasletad shidpatient;
stinmulus according to the difference of each of the regions obtained
by the pr esssagompasantatiog unitifittetivo ehody afrfach pop@mnte sesati@sppadomty tha of
each of the regions.
said foot sole on the paralyzed side of said patient for imparting given stimulus to said patient; and
a control unit for controlling behavior of said sensation presentation unit so as to impart
stimulus corresponding to the sole pressure detected by said sensation detection unit to said body
surface portion,
wherein said sensation detection unit includes pressure sensors disposed in each of a
plurality of regions in the foot sole of the patient,
said sensation presentation unit includes a stimulus imparting device for imparting stimulus
to each of parts in said body surface portion corresponding to each of said regions, and
said control unit has a pressure measuring unit for obtaining the sole pressure of each of the
regions by the detection results of the pressure sensors, and an operation command unit for issuing
an operation command to the stimulus imparting device so as to impart stimulus according to the

sole pressure of each of the regions obtained by the pressure measuring unit to each of the parts

corresponding to each of the regions.

Claim 2:
A walking rehabilitation supporting apparatus that supports rehabilitation for a patient

having walking difficulty to acquire accurate walking behavior, comprising:



Claim 3: A wal ki ng rehabilitation supporting apparatus that
supports rehabilitation for a patieng3ggving wal king difficulty to

acquire accurate wal ki ng behavi or, conpri sing: a sensation
detection unit for detecting sole pressure on a paralyzed side and a
non- paral yzed side of said patient; a sensation presentation

unit fitted to a body surface portion of sensation superior to that

of said fgot sple.qn. the alyzed side of said pat.ient .for inparti
gi ven st i ot o g Tafe ey S LD s AR AR e Rl oca
contro] ling .behavi or of said sensation presentation unit so as to
i mpartee s AdiREYor r esponding to the sol e pressure detected by said
sur ortion,

T o S 5] O UL RO O o stgr ot of
each sgi]:i fgotpslo er(gll tihEe )IgaI%{yzfag giidgr(]) seili(? pgtri]e%t ffo?r%pgr%lng g?\]:entsggmﬁ)l%ttg %anitd ‘patient; and
a control unit for controlling behavior of said sensation presentation unit so as to impart
stimulus according to a difference in sole pressure between the paralyzed side and the
non-paralyzed side detected by said sensation detection unit to said body surface portion,
wherein said sensation detection unit includes pressure sensors disposed in each of a
plurality of regions in the foot sole of the patient,
said sensation presentation unit includes a stimulus imparting device for imparting stimulus
to each of parts in said body surface portion corresponding to each of said regions, and
said control unit has a pressure measuring unit for obtaining the difference in each of the
regions by the detection results of the pressure sensors, and an operation command unit for issuing
an operation command to the stimulus imparting device so as to impart stimulus according to the

difference of each of the regions obtained by the pressure measuring unit to each of the parts

corresponding to each of the regions.

Claim 3:

A walking rehabilitation supporting apparatus that supports rehabilitation for a patient
having walking difficulty to acquire accurate walking behavior, comprising:

a sensation detection unit for detecting sole pressure on a paralyzed side and a non-paralyzed
side of said patient;

a sensation presentation unit fitted to a body surface portion of sensation superior to that of

said foot sole on the paralyzed side of said patient for imparting given stimulus to said patient; and



sai d sensation presentation unit includes a stinulus inparting device
for inmparting stinulus to each of paggﬁ_in sai d body surface portion
corresponding to each of said regions, and said control unit has
a pressure measuring unit for obtaining the sole pressure on each of
the regions of the paralyzed side and the non-paral yzed side by the
detection results of the pressure sensors, and an operati on conmand

it f i i L tp the. sti I i ti .
O on 0 MBS SOTTERE ol By OB B b, PREL 8 g
e ARl SRR bl L RR A Ehgh E26 ocy
operation conmand unit is configured to switch between a normal node

i n WSPHRCBAEEQYi nul us i nparting device inparts stimulus to each of
t he part accordtgg to the sole pressure on the parah%zed sjide, and a
S

non- par al Y2eEFissaiE sasptian detecp SBH inalvdss PHseEe pFRsQR diposstbinearthed 41s
inpartigg device inparts stimulus to each of the part according to
t he $bralityodsegiens igthe foet sphpobheapyedd si de, and is configured to
performthe rehabilitation on the basis of the teacher data by )
swi t chi ngsaié sensatigropigsintaivaanifindpdeyarsimalynigmparngdsaicrder npagingrstinpgus
non- paral yzed side stinmulus presentati on node.
to cach of parts in said body surface portion corresponding to each of said regions, and
said control unit has a pressure measuring unit for obtaining the sole pressure on each of the
regions of the paralyzed side and the non-paralyzed side by the detection results of the pressure
sensors, and an operation command unit for issuing an operation command to the stimulus
imparting device so as to impart stimulus according to the sole pressure of each of the regions
obtained by the pressure measuring unit to each of the parts corresponding to each of the regions,
said operation command unit is configured to switch between a normal mode in which the
stimulus imparting device imparts stimulus to each of the part according to the sole pressure on the
paralyzed side, and a non-paralyzed side stimulus presentation mode in which the stimulus
imparting device imparts stimulus to each of the part according to the sole pressure on the
non-paralyzed side, and is configured to perform the rehabilitation on the basis of the teacher data

by switching to the normal mode after generating the teacher data in the non-paralyzed side

stimulus presentation mode.



