DESCRI PTI ON  WEARABLE TYPE MOVEMENT ASSI STI NG
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- PROGRAM TECHNI CAL FI ELD The present invention relates
to a wearable type novenent assisting apparatus, and
nore particularly to a 10 wearable type novenent
assi sting apparatus for assisting or substituting for
t he novenent of the mearﬁﬁﬁcﬁipfi@kibration appar at us
of a wearabl e type novenen assi sting apparatus, a
calibration nethod for a wearable type novenent
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" BACKGROUND ART

Movements which can be easily performed by an
able-bodied person are often extremely difficult to
20 perform for a physically disabled person having lost
his/her muscular strength or an elderly person having
detericorated muscular strength. Therefore, development of
varlous power assisting apparatuses are being promoted
these days for assisting or substituting for movement of
25 such people.
| One of such power assisting apparatuses is, for
example, a wearable type movement assisting apparatus
{hereinafter simply referred to as “movement assisting
apparatus”) that is worn by the user (hereinafter referred
30 to as “wearer”). _ '
Such types of movement assisting apparatuses
include one that is deﬁeloped with a configuration

including a myoelectric potential sensor (detecting part)




actuator for applying assisting power to the wearer
(for exanple, non-patent docunent 1). 5 This novenent
assi sting apparatus has a characteristic of driving
the actuator (e.g. notor) based on detection results
fromthe detecting part and controlling the actuator
by a conputer for applying assisting force (assisting
power) according to the will of 10 the wearer.
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'myoelectric potential signals emitted from the wearer, for
example, by supplying control signals having a
20 predetermined correlation with respect to amplified
detection signals of a myoelectric potential sensor to a
driver circuit that controls the actuator.
That is, since mycelectric signals and movement
corresponding to muscular activity of the wearer have a
25 positive correlation and their proportion becomes a
certain value, it is necessary to apply an assisting force
corresponding to myoelectric signals so as to satisfy such
relationships. In other words, unless the assisting force
of the movement assisting apparatus satisfies a certain
30 relationship with respect to myoelectric potential signals,
the assisting power applied to the wéarer may become too
much or too little, and may adversely affect the user.

The myoelectric potential signals emitted by the




proportional relationship between nyoelectric
potential signals and nuscul ar strength correspondi ng
to the nyoelectric potential signals differs
dependi ng on each 5 individual. Mreover, the electric
resi stance value of skin is not constant even for the
sane person depending on his/her daily condition.
Accordingly, there are many cases where the
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coefficient (parameter) in a case where the movement

20 assisting apparatus is worn by the wearer. This
calibration apparatus is configured to correct a
controlled variable by obtaining myocelectric potential
signals generated when a certain amount of load is applied
to the wearer and deriving and changing the above-

25 described coefficient (parameter) in accordance with the
corresponding relationship between the load and the
myoelectric potential signals.

In a case where.the calibration apparatus
changes the load applied to the wearer step by step and

30 provides muscular strength to the wearer for
counterbalancing the load in each step, the calibration.
apparatus can associate myoelectric signals and assisting

_ power to establish a certain relationship based on the




correspondi ng rel ati onshi ps between the | oad and the
myoel ectric potential signals of each step. As a
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DISCLOSURE OF INVENTION
25 PROBLEM TO BE SOLVED BY THE INVENTION

Meanwhile, as described above, the above-
described movement assisting apparatus is configured to
have a myoeiectric potential sensor directly adhered to
the skin of the wearer and detect surface myocelectric

30 potential through the skin. Since the value of electric
resistance may differ or change even with the same person
due to, for example, deviation in the adhered position of

the myoelectric potential sensor or changes of physical




correction (calibration) each time the nmovenent
assisting apparatus is worn. Therefore, the wearer is
forced to performconplicated procedures whenever the
novenment 5 assisting apparatus is worn by the wearer,
for exanple, in a case of the above-described
calibration nethods, exchanging poises of different
wei ghts or attaching a coil spring and changi ng t he
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Therefore, taking the above—described situation
into consideration, the present invention is aimed at
20 solving the above-described problems by correcting
parameters that would reduce the burden of the wearer when
_performing calibration.
MEANS FOR SOLVING PROBLEM
In order to solve the above-described problems,
25 the present invention includes the following.
 In claim 1 of the present invention, there is
provided a wearable type movement assisting apparatus
including a detecting part for detecting a biosignal from
a wearer, a movement assisﬁing wearing device including a
30 driving source for applying a driving force to the wearer,
and a control part for controlling the driving source to
generate an assisting force according to a detection

signal detected by the detecting part, the wearable type




novenment assi sting apparatus characterized by .
conprising: a calibration part for detecting the

bi osi gnal corresponding to the driving force applied
as a load from the driving source and setting a
correction value based on 5 the detected signal. In
claim2 of the present invention, there is provided a
wear abl e type novenent assisting apparatus including
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type novenent assisting apparatus '
.is worn by the wearer; and a correction value setting part
for generating a parameter for a calculation process
20 executed in accordance with the detection signal by the
control part and setting the parameter as a correction
value for the wearer.
In claim 3 of the present invention, there is
provided the wearable type movement assisting apparatus
25 characterized in that the calibration part includes a
database stering a corresponding relationship between the
detection signal detected by the detecting part and a
control signal for controlling the driving source, wherein
~ the control part corrects the control signal stored in the
30 database according to the correction wvalue set by the
correction value setting part.
In claim 4 of the present invention, there is

provided the wearable type movement assisting apparatus .




6 characterized in that the detecting part is adhered
on the skin of the wearer and detects a nyoelectric
potential of the wearer as the biosignal. In claim5
of the present invention, there is 5 provided the
wear abl e type novenent assisting apparatus
characterized in that the novenent assisting wearing
devi ce includes a waist belt, a right |leg assisting
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In claim 6 of the present invention, there is
provided the wearable type movement assisting apparatus
characterized in that the first joint is provided at a
level matching the height of the hip joint of the wearer,

25 wherein the second joint is provided at a level matching
the height of the knee joint of the wearer.

In claim 7 of the present invention, there is
provided the wearable type movement assisting apparatus
characterized in that a first driving source is provided

30  in the first joint for transmitting a driving force for
rotating the second frame, wherein a second driving source
is provided in the second joint for transmitting a driving

force for rotating the third frame.




force for rotating the third frame. 7 In claim8 of
the present invention, there is provided the wearable
type novenent assisting apparatus characterized in
that the first and second driving sources include an
angl e sensor for detecting a joint angle. 5 1In claim9
of the present invention, there is provided a
calibration apparatus of a wearable type novenent
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power and the biosignals generated by the wearer during a
process of performing a predetermined basic movement;

20 wherein based bn the biosignals generated during the basic
movement of the wearer and the second corresponding
relationship, & correction of assisting power
corresponding to the biosignals is performed for
satisfying the first corresponding relationship whenever

25 the movement assisting wearing device i1s worn by the
wearer.

In claim 10 of the present invention, there is
provided the calibration apparatus of the wearable type
movement assisting apparatus characterized in that the

30 first corresponding relationship includes the power having

“a positive correlation with respect to the biosignals,
wherein the second corresponding relationship includes a

relationship between changes of the biosignals and the




wherein the second correspondi ng rel ati onship includes
a relationship between changes of the biosignals and

. the 8 changes of the power of the basic novenent. In
claim 1l of the present invention, there is provided
a programfor calibration of a wearing type novenent
assi sting apparatus enabling a conputer to 5 execute
cal i brati on whenever a wearer wears a novenent
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g{? Chiﬁ§§rﬁ9ﬁapgk&95n589eﬁ@ﬂﬂP%@bﬁQnsé&ﬁhii&ogram for
enabling the computer to perform correction of assisting
power corresponding to biosignals based on the biosignals

'20 generated during the basic movement of the wearer and the
second corresponding relationship stored in the second
. storage part when the moveﬁent assisting wearing device is
worn by the wearer for satisfying the first corresponding
'relationship stored in the first storage part.
25 EFFECT OF THE INVENTION
With the present invention, by detecting a
biosignal corresponding to a driving force applied as a
load from the driving source and setting a correction
value based on the detected signeal, no laborious
30 procedures for performing calibration such as attaching
weights as a load to the wearer or attaching a coil spring
.as an alternative to the weights are required.

Furthermore, calibration can be automatically executed by




wei ghts as a load to the wearer or attaching a coi

spring as an alternative to the weights are required.
Furthernore, calibration can be automatically executed
by 9 using the driving force fromthe driving source
provided in the novenent assisting wearing device.
Accordingly, the tinme and effort required for
calibration can be reduced significantly. This wl|
further pr,om t ; r :
e el ol e A S S S
popuhatheai mgrdrdemtweas abteng weerimy edernitce .as3sbragngly,
appatatuys. Furthernore, no u cessary load _far

per e e rREF ohe T D P B T B A 8P ef RS ng
vweakeaaded Os igisGulcant 3¢ 1 ergiils, wanll tattiHerapironotanpbeting
automatically perfornmed by nere execution of sinple

oV ERENTE B koh £ YDRCHP BF ke P E vRAEPAERFS (HEP
MoVeraRti st hidd R8d E@ﬁﬁléﬁhdﬁﬁ@fﬁﬁe wdirsaraeakblps mbeement
correction value to be set according to the state of

t he aREaPEFNARPRETPF ng 15 force to be accurately
applied to the Wearer-bN n&QARRLaLESP, Wddd e performing
movenent of the wearer based on the Tyoelectric

pot eallibrabion He weatéed Ther ekbarer haviassiveskagetorce
ro YA ou [ |

R A e e e R L e
of ealrifbradd dy méceordeogtion pifesimykeremvegkntheby the
wear er _can .be ably assisted wth Lyi i
nuc-l’?’eSFe%o%h% ?ct eewagg‘lalét‘fenagrsf \o%%el%‘%%meer e ﬁgs’igﬂ&g

r el m@bichhd ydefidehe wehs ababltagpehaovenentticanvbhéue to be

further i oved. 25 Particularly, the wearer can .
o NPT TEIA 150 EhR ST bl SR TTTSE EReePwHE Eing
1panispukat &b farunar8ly pERA tasshs twdigaseani ng
device is considered to be difficult, such as a _case
wheC@OPRE kAT &1 tins the BT FIfarL, OTTHR? SfITET SF8R%I PR ahe
casegnheLectie ppranetahasy dirfd edkby.
Therefore, an assisting force from the driving
source can be applied in accordance with the will of the

20 wearer during the execution of calibration. Accordingly,

the movement of the wearer can be stably assisted without

applying too much or too little assisting force. Thereby,

reliability of the wearable type movement can be further

improved.

25 Particularly, the wearer can perform calibration

with ease even in a case where manipulation of a worn
movement assisting wearing device is considered to be:
difficult, such as a case where the wearer is a beginner.
Therefore, even in a case where the wearer has difficulty
30 in moving freely (such as a physically impaired person},

calibration can be performed while avoiding movement

difficult for the wearer, and calibration can be performed

in a manner complementing the physical deficiencies of the

10




30 in nmoving freely (such as a physically inpaired
person), calibration can be perfornmed while avoi di ng
- nmovenent difficult for the wearer, and calibration
can be perfornmed in a manner conpl enenting the
physi cal deficiencies of the 10 wearer. BRI EF
DESCRI PTI ON OF DRAWNGS Fig.1 is a bl ock diagramof a
control system 5 applied to a wearable type novenent
assisting apparatus according to an enbodi nent of the
pred&Rt T hvention; Fig.2 is a perspective draw ng
viewed froma front side showng a state where a
accBraPr b AN e RS0 TR B ccent
invention;, Figgd 1 SsaapeI&hectinyeadr i nGontenedsysionm
a rear side showing a state where a wearing t ge
Provérehied g5 Mg 2 RbP aF U SOV EMGRE PSS Fné RS
embadiBEAin®fro e RhESaMnt R¥eRht OfiedntFii@vént Som;
~left - side view of a novenent assisting wearing device
18; Fig.5 is %"-Q-@alisvﬁemﬁﬁp@d:tﬁfﬁﬁeﬂ’é@ﬂl%éﬁ@meagfmm a
%a%&eﬂtdgyt;&%rﬁog«'-nﬁgg- Sedi® FmRrack lA9RM9he @G ment
conponent of a 0" Rovenent assi sting apparatus 10;
Fi gagsistingisagpeantshoht mMprexarpbeding ta espesbpgament of
as n - _Fi .1s a schematic view of a
l@al%%?a ?%%Qﬁga%gggggo 48; 25 Fig.9 is a diagram
showi ng a novieiner®t ipr acesssmefctiphaseswiflg Adewsdahrom a
exanpl e of .novenent; Fig.10 are diagrans far _show
det 8BEF on AP GRITTON 8158 4RETRyBaTERL 1% SBEeht] aror T
el - a4sikindli adparbAhsi bs avadirageaordieynitng sa kebjofiomt of

the front and (B) is,a
the present ‘irnvention;

15 Fig.4 is a left side view of a movement
asslsting wearing device 1§;
Fig.5 is a rear view of a movement assisting
wearing device 18;
Fig.6 is a block diagram of each component of a
20 movement assisting apparatus 10;
Fig.7 is a diagram showing examples of
respective tasks and phases;
Fig.8 is a schematic view of a calibration
database 148;
25 Fig.9 is a diagram showing a movement process of
phases Al-A4 as an example of movement;
Fig.10 are diagrams for showing a detection
position of surface myoelectric potential ei—eq, in which
(a) is a diagram viewing a leg from the front and (B) is a
30. diagram viewing_a leg from the rear;
Fig.ll are diagrams for showing a detection
-position of surface myoelectric potential e;—es, in which

(A) is a side view of a leg for showing surface

11




30 diagramviewing a leg fromthe rear; Fig.1l1l are

di agranms for showi ng a detection position of surface
nyoel ectric potential el-e4, in which (A) is a side
view of a leg for show ng surface 11 nyoel ectric
potential when bending the hip joint in the arrow
direction and (B) is a side viewof a leg for show ng
surface nyoel ectric potential when bending the knee

an: c o .
\ edpsek R by AT G e e R R
of arwear dirél@t:amaalandg (B Imverddt asst sifi mglegafong

and SOVG1 THT A NBENF T o dDREr Lo dfh Bk CEREOPI e

ri ghineldi poid® jroithe; aFtéw J&hﬁ@taogr aph showi ng an
Lnput torque and a V|rtual torque wth re%oect to an

Flexor of a ritfhtthitp @) BFHImatEiyVisW| £°% PPYpRY @ state

showsg a&1dkdf G%ffe%C&nQStj/@ﬁ{t okd asyeiace Myeekechyi £
potential and virtual torque in a case where a wearer

12 POVEBERE 29Elsddne viovekhtdexscs p¥edet er mi ned

reference novements ;i g. 16,418 s%o%ﬂahaﬁhﬁmxﬁgt&@aﬁé%d a
of joint angle “of a hip jolint and Changes of joint

anglvé réhad kewmlq oilith TR dor rEspORRIE R Ofi ehright hip
1Qenanoqg tand extendi ng noverent; Fig.17 is a graph

ng a virtual torque of a bending novenent of a
hip joint, a an thﬂallst@rgpc@kofsk@wingxmenidimlg: rovenemnd a

of [ 0 t r f ndi ng_.. .
rmvé’r:‘rLIJe:ﬁE‘-’li JE nee jt%l% Specndgca \E/ﬂgr Ffe Oblt (S%‘Iqﬁer%?hEShlp
an extiendi ng m)verrent of a knee 10| nt in

correspondenc #5 bendi.ng.and_ext endi no\éegg_ggé'en
g 18 1o o grHbTLoS ROWR G TS O PRLBE g Gt HAREPE
190t firifabe Ohy e lRRMte BOpFBMERN! 208 aihtyn] @ofitmeain a case
where a wearer 12 performs the same movement as a
predetermined reference movement;
Fig.1l6 is a graph showing changes of joint angle
of a hip joint and changes of joint angle of a knee joint
20 in correspondence with a bending and extending movement;
Fig.l7 is a graph showing a virtual torgue of a
bending movement of a hip.joint, a virtual torque of an
extending movement of a hip joint, a virtual torgue of a
bending movement of a knee joint, and a virtual torque of
25 an extending movement of a knee joint in correspondence
with z bending and extending movement; |
Fig.18 is a graph showing a surface myoelectric
potential of a bending movement of a hip joint, a
reference virtual torque of a bending movement of a hip
30 Jjoint, and an estimated torque of an extending movement of
a hip joint in correspondence with a bending and extending
movenment ;

Fig.19 is a graph showing a surface myoelectric

12




reference virtual torque of a bending novenent of a
hip 30 joint, and an estimted torque of an extending.
novenent of a hip joint in correspondence with a
bendi ng and extending novenent; Fig.19 is a graph
showi ng a surface myoelectric 12 potential of a
extendi ng novenent of a hip joint, a reference
virtual torque of a extending novenent of a hip

v . . e ‘
b BorpRpfafbeos LIRS Ll PR i R,
ext erdengncsd vinveadntordireg.cd0 ai sxberldiowc mavemeéot of a hip

descri.bi ng_a, procedure f_a main.control. process
exodfEBL" /b A FEFUPTERD s B BRSOr g §553ent ot
f1 ongpafibiforieserebbagien@ontithl a Hdhdimaceddr exodnding
first calipration perforned for setting a default in

2 nmBPVERFRSs state; Fig.22 is a flowhart for

descri bi ng a wientnoks Rrocsdin-e+t0kca denanbigyr at hpescedure
calibration perfornmed in correspondence wth one :
not Péna (B2 HY| @NFEeEnBRPTeS Kty el P03 iCOnETPEbidhar t

for jdesertdbl nggea control  procedure of a calibration

in correspondence with a predeterm ned reference
noverment . EXPLANATI ON oFf REFERENCEONUMERALS1ngoa control

e e

ri goefknte driavimoginnless i@tleeft knee driving notor

25 30 wai st kF?&.2§2153§ EEEJéﬂé%t3§o§9£5§é¥ib9%8k838§htr01
procedure of a reconfiguration calibration performed in
correspondence with one motion (single movement),; and

15 Fig.23 is a flowchart for describing a control

procedure of a calibration in cofrespondence with a

predetermined reference movement.

EXPLANATION OF_REFERENCE NUMERATLS

10 movement assisting apparatus

20 12 wearer

20 right thigh driving motor

22 left thigh driving motor

24 right knee driving motor

26 left knee driving motor

25 30 waist belt

32, 34 battery

36 control backpack

38a, 38b, 40a, 40b, 42b, 44a, 44b myoelectric potential

sensor

30 50a, 50b, 52a, 52b reaction force sensor

54 right leg assisting part

55 left leg assisting part

56 first frame

13




38a, 38b, 40a, 40b, 42b, 44a, 44b nyoel ectric
potential sensor 30 50a, 50b, 52a, 52b reaction force
sensor 54 right leg assisting part 55 left |eg
assisting part 56 first frame 13 58 second frane 60
third frame 62 fourth frane 64 first joint 5 66
second joint 70, 72, 74, 76 angle sensor 78 first
fastening belt 80 second fastening belt 84 hee

recegvi t 86 electric power circuit 88
inpﬁ?/ogg%ﬁﬁﬁf%%g$face 100 control apparatus 101-108

di f bér ehceré@nfdamkel er 111-114 angl e detecting part 15
121-124 reaction force detecting part 130 nmenory 140
dri ¢ ngf%%%g%égfﬁf physi cal phenomenon detecting part
144 6hi osigealijdetecti ng part 20 146 data storing part
148 cal i brat|on .database 150 command si gnal database
152 %8haS8 e fYi ng part 154 difference deriving

par 02574567 parmmekes)l §fdigeid Ng part 158 electric
POl AP A i DI pere

80 second fastening belt
84 heel receiving part

10 86 electric power circuit
88 input/output interface
100 control apparatus
101~-108 difference amplifier
111-114 angle detecting part

15 121-124 reaction force detecting part
130 memory
140 driving source
142 physical phenomenon detecting part
144 Lbiosignal deﬁecting part

20 146 data storing part
148 calibration database
150 command signal database
152 phase identifying part
154 difference deriving part

25 156 parameter correcting part
158 electric power amplifying part
160 controlling part
162 calibration controlling part
164 load generating part

30
BEST MODE FOR CARRYING QUT THE INVENTION

Next, in order to describe the present invention

in more detail, the best mode of the present invention is

i4




160 controlling part 162 calibration controlling part
164 | oad generating part 30 BEST MODE FOR CARRYI NG OUT
THE | NVENTI ON Next, in order to describe the present
invention in nore detail, the best node of the
present invention is 14 described with reference to
the drawi ngs. First Enbodinent Fig.1l is a bl ock

di agram showi ng a control systemapplied to a

wearahl e. MOV i,Sti gﬂgﬁr at us

accg% F%éﬁ%{(gq%n@lew%gg%ﬁ% tgjf t?%ed%r1 esent” invention.
As gheem Embddignebt a control system of a novenent
assi sting apparatus 10 incl.udes a_dri.ving squrce 0
for applyi ngp%s%‘ilstlﬁna kf’j;?cg% Cﬁggga{/r\‘/e%?%wl & 503612&
physiyeakmpheslonenes deteotdtle pept ddikrion detestimg
the joint angle (physical phenagnenon) caorrespondi hg
Po PREATABVR ASROTBETE hER v@é’hreg}bofif,“e%ooé CoBrghatt
det agt;bpgipart 144 for detecting a nyoelectric :
potential (bi osisg]gal ) . correspondi ng to nuscul ar
strength genedatsd@vByiphBigwar & conbrab sygtgm gf 2

st OHOQQmQE'EtaSJsAi@tiiﬁgl 28968 Wst Roaincalddy at ;lgiggving source

dat abase 148 for cofrecting the paraneter o

comidAd et grenlyieonesolseinghdloycactoraliwigres the a

ot b L Pt o
o Y e A P (R Paret By o
t he jowear angll? (@hgtsacezbrplemdrmeingnal ceatesresdingoto |the

is to be ot that _th l'i_br.ation a .

| nortgeteal it S Reabrs Dbl r Pl BBLagEcdfige pare
f or 1gtorbngidefarebaadngoe fdatsti ccpotaspaidi(bgosignal)

| at i hi p. bet t f 25 |
;te r Z:Icflé‘ fo“‘%?pégwggaﬁggr%}ﬁ%c‘ﬁ : eﬁgﬁgg %ri gg%edfr&\(t%’és E# e%[ie wearer

15 12,

A data storing part 146 is loaded with a
calibration database 148 for correcting the parameter of a
command signal (control sigmal) according to the
detectivity of myoelectric potential (biosignal)

20 corresponding to the muscular strength generated by the
wearer 12 and a command signal database 150. It is to be
noted that the calibration database 148 includes a first
memory space (first storage part) for storing beforehand a
first corresponding relationship between a movement force

25 (muscular strength) generated by the wearer 12 wearing the
movement assisting wearing device 18 (see Fig.2, Fig.3)
and a corresponding bicsignal (mycelectric potential
signal) and a second memory space (second storage part)
for storing beforehand a second corresponding relationship

30 Dbetween a movement force {(muscular strength} generated

- when the wearer 12 performs a predetermined basic movement
and a corresponding biosignal_(myoelectric potential .

signal)..

15




novenent assisting wearing device 18 (see Fig. 2,

Fig.3) and a correspondi ng biosignal (nyoelectric
potential signal) and a second nmenory space (second
storage part) for storing beforehand a second
corresponding rel ationship 30 between a novenent force
(muscul ar strength) generated when the wearer 12
perfornms a predeterm ned basic novenent and a

cor respondi ng, hi @si.gn e ri nt i

signal). 15 %?F%ﬁ%?‘%ﬁé}énrg ﬁ%%i g ﬁ?%f‘%§$%€¥§hbgythe

t he phyhysit athaplvovom ndatelstiect pagt peda a2 agnoalectric
nyoe| i ti si.gnal ne hip)

oy BSTEhELST PIEL (BiGRkRLa A M R LR cne

I nphtlosbghde deddchiati pard Idsl altasenthd8 tandhehealibration
onmand, si dat.abase 150. controlli ap at us

5§00 SEREP RS SREeens; R PR g b g <2hRs

di fference dexicdm@opalhg lirharatupal Gl uciesr 8Chhag:
part, 156, a_controllingngart 160, a _calibration

contFEPH R ameTE6 222 andl B f6Z6T R MG MR PO paltd. 2
164 pakthther M ecthfg Cali il 08 ctdnhlinBdpRatti60, a
162 perforns correction of assisting power according

to CB%@F@W% qeadEal bEnG Hﬁr&siléﬁal argjgr@erlé’ta@dgﬁi)e@tmg

103G - MY eMent, Qhothsrdeanty ch2:BAtkIHe -38¢2B81ing part

correspondi ng relatlopship whenever the wearer 12
weat$2t her pveerrr¢st gk ich iasgiabind mpweevrceot@ing to
That..i.S. rer.12 . S ggi n r
aSS|§Dsltb |§'ﬁ marl:%a%%d‘é"g@i %eb%léﬁ%is%{%t C %ﬁgsﬁi tgsb%%%/\%r
swi moliemétre calthler abaoer clohtamdl thartedt8? erecatpsnding

cal ibration ,control rocess . so._th the | o
e SN he RO SR 2ArbReT WIS O, povement
1par asihBtimy applning deviae ng.force of the driving

source 140 ase.loxd aput, Landue) 4 g e e 22

nmus ek ast sid eR@irinkofevieiniee:hal anctdigst ba drkvpdiger

forggitch, the calibration control part 162 executes a
calibration control process so that the load generating

20 part 164 enables the power amplifying part 158 to apply a
driving force of the driving source 140 as a load (input
torque) to the wearer 12 step by step and enables the
wearer 12 to generate muscular strength for
counterbalancing the driving force.

25 Subsequently, the wearer 12 with the driving
force being applied by the driving source 140 performs a
predetermined calibration movement (e.g. Task A, a
movement of standing up from a sitting state) to generate
muscular strength from a skeletal muscle. Along with this

30 calibration movement, the physical phenomenon detecting
part 142 detects a joint angle and the biosignal detecting
part 144 detects a myoelectric potential signal.

Then, the phase identifving part 152 identifies

16




25 Subsequently, the wearer 12 with the driving force
bei ng applied by the driving source 140 perforns a
predeterm ned cal i bration novenment (e.g. Task A a
novenent of standing up froma sitting state) to -
generate nuscular strength froma skeletal nuscle.
Along with this 30 calibration novenent, the physica
phenonenon detecting part 142 detects a joint angle

and (e pRLOS! P JELOAL LG orPRLL A4 05! 0ES uarer 12 by

‘myoel € Prie po hase
|demtm®yrmggpam¢;ﬁﬁﬁtldnmaefdatectea bheﬂeha@gsmﬁalhe

I t th 12
cal LR ONATUSTRI o8 i1 MBRLEE 12 Bl OIRAL! fcca in
dete@blaglpﬁt&tib%Zdﬁthba§e1xnan angl e stored in the

cali bration datahase 148. Fur t her nmor e, ) )
R i a1 on of P PHRISHEPE By 2EFh InSARFEPT | 4y rocalibration

the dinfke1e de¥kNOtRardi fFed en68Per BE righBak pars4
(i nput torqﬂﬁ§zg$fthe driving source 140 apppled

t he GoBRATgRnErAiasg rsar@uqet@r@hlmnaécttpeardrléftleena@wce 140
(esty R@t@& wr@rua.e)loaer geémn@g Lot ey JandT)ﬁﬁébﬁ;Péfl c

pot e (nmeasured val ue) detected
bi o§|tgﬁagt@efee:‘ctﬂtrr@@eéat@rw coarEyeend g dﬁOf ﬂiéﬁence

lQet §E1é9€riaiknﬁ} Q199t%ﬁqﬁ%% ﬁe998¥éaﬁ#§%3" bagt%Fted by

seco corres Fur t her mor
on tthe uL©$£gmawxdeweCMeE@ pare 118, | dadiemphe toffgmrgnce

and bm%S %gll’l a{h 1:r o) gtahd( &%tt.ajtnsl Z:gxei %B&%J e&es%@l%' Qegetp%d

t he srence derivin correspon
MAtho&hésp@@$ﬁm§dﬁﬂhtﬁbﬁﬂhhy t he phase |dent|fy|ng

part 152, the r.amet er orre t|n art 156 _co

a paramet er #f%hﬁngFSfS? Bovet %ﬁﬁﬁcﬁeg g eeh the
161 r SbagonisPONhRge) ehad lr@ﬁfdﬁllﬁr ; beet@fter @3¢emated
paraneter is not corrected. in case where there_.is

no derBebneRtbdSiesy Hhe q%ﬁﬁﬂFePG?q@@FlEﬁﬂﬂ P@atb§5%tﬂ?
| 0agogenehatdditbddaitth16ke tH-80R AL fied by the phase

identifying part 152, the parameter correcting part 156
corrects a parameter K for satisfying the above—described
20 first corresponding relationship.
The reference parameter is not corrected in a
case where there is no difference between the input torque
- applied by the load generating part 164 through the
driving source 140 and the muscular strength corresponding
25 to the mycelectric potential signal (measured value)
detected by the biosignal detecting part 144. However, in
a case where there is a difference between the input
torque applied by the load generating part 164 through the
. driving source 140 and the muscular strength corresponding
30 to the myoelectric potential signal (measured value)
detected by the biosignal detecting part 144, the
parameter K is corrected sc that two of them can match.

In such a case, a correction parameter K’ is set so that

17




driving source 140 and the nuscul ar strength
corresponding 25 to the nyoelectric potential signha
(rmeasured value) detected by the biosignal detecting
part 144. However, in a case where there is a

di fference between the input torque applied by the

| oad generating part 164 through the driving source
140 and the nuscul ar strength corresponding 30 to the

nyoelectric. pot [ Sj ; r b 1.
e BHECKFASe PRLEI, Sha A0 s RS SRl Y ppgone oaua
par anet er K i®hegqr teet palraee tdratcotwectdd tyemheaparameter
match. 1 n, such e, _a correction par t Lo

ot CS57RAY Pt [Pt Y01 (o AP TREIaE| bt iF vearer

t or que bfayhdeeniBragieh . confiyen,l ihbeppatr déet end performs
corrected by the parameter correcting part 156 is set

as (e 1pEREHER dPTofE RS Kle €-12 by the calibration

control Iing paddorb8dgapd Bes faineng saltdy atibonsf or
t he next ghase. Accordingly, the driving source 140 is
contoditredled shihainansasSSHEIr 6PEe® COITEESPBRATHY D the

the;Ri08hgnaledeteat 5¢ e theshhasi analedehechhng 144 can

part 1447can be generated based on the paraneter set
by tieegeabratert ibesed o0 trerranpmetent poF arfiige calibration.

1(?10“&%\&%% OfCJ}géf%ga'Egﬁ NG & dH;edekersl ned -RLORRRLI On

for exanple, 1: etween rmnuscul ar strength and

. assisteidagefoirsl pegredtews Ofort kaampbd | i :donbitivesn
(e.qg.. resistanc I of . skij 0 2.pr
d evigﬂ Si(_:g;a{')fs %eglgéghéﬁ%da spsolls(slttq'l)n ntf?)%&[? hree\%gaglégéi %ﬁa he
det ectiilpgcpaditibdd.(eFyr t herimeecet helwontfr skiinhgopathe

160 obtai ns, the joint aqg% 0 ggee Q_ hi. § det ect.ed
by RE-RRy 7 A ComEntYentn et BELFRET P L8 &ha The
19yoelieet bhel qedcettingl psigniads.(EMG knee, EMG hi p)
detected by the 20 bi osignal detec&#n% part ﬁ 6, .
cal cul at es” t HPESTEPFRg “For® TGP HEY itV sBhFeEns
. 140 t@u%r§%§99%g‘1% 4@ thgd 0ty @NYLBRE4IE the physical
myoel ectric potential signal for each phase )
phenomenon detecting part 142 and the myoelectric
potential signal (EMG knee, EMG hip) detected by the
20 biosignal detecting part 144, calculates the assisting
' force of the driving source 140 corresponding to the joint
angle and the myoelectric potential signal for each phase
by using the correction parameter K’ set by the
calibration controlling part, and transmits a command
25 signal resulting from the calculation to an electric power
amplifying part 158.

'~ Next, an exemplary configuration of the wearing
type movement assisting apparatus 10 is described in more
detail.

30 Fig.2 is a front perspective view showing a
state where the wearing type movement assisting apparatus

according to an embodiment of the present invention is

worn. Fig.3 is a rear perspective view showing the state
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by using the correction paraneter K set by the
calibration controlling part, and transmts a command
25 signal resulting fromthe calculation to an

el ectric power anplifying part 158. Next, an

exenpl ary configuration of the wearing type novenent
assi sting apparatus 10 is described in nore detail.
30 Fig.2 is a front perspective view showing a state

Whe . y Al SLis
R M i e
wor ecchrgily it anr embopionapectti vhe vprsgesttownmgnthen is

st atW%r18 where the wearing type novenent assisting

appar atus accordi ng to an efrbodi ment of the present
invention is AswhownAsnshioyn 2 anBi §s. thamdvémehheassisting

venent assisti,ng,_ 5 apparatus 10 is far .assistin
t PORSRRERS D rOuERE e oy B Lt B B i AET POERTRE for
i N wabkénganhd ereebyesy frofalRXaghe, tharseqvespais:ed
. person unable to walk freely due to deterig at.i on, of
nus CEFFRPI&t redG igpasket dtSAsCRuERTRE Y ¥, %aﬁ-’% y due

underggbpdr Waldding Hehabidditat keRendhie o0 sHRYERBNImiscles
assi sting apparatus 10 detects biosignals (surface

myoéfFedt PAElqist eRORENYIRY crmldédndpsal tatiRg.  The
1%3&%%\9& r&&%iﬁ@f%ﬁﬁ&&p 151 gad S d HastiBgabsai n

operates to apply a driving force froman .
act Ustofapagepelestrhe pietasdtied) stypriiasl upsnTHERRTVFET

e DLEIRR - ASSEL) DAL RBREEL b SOMPLELHain ana
conppekstes rigbeppiand wrihirg compat Eromecopditngtor doased
predetgﬁgigeetdecitn utsidat - and is also referred to as a

robSt ST t*0r T PoRePed Suit. 20 Wien the wearer 12

1%earing the mearEptre, aslse Jidviegeappas statsintO apeetatus 10
a m%gkgg%p{gQQTgsgﬁfferent from a so-called playback type

robot that controls a robot hand with a computer according
to predetermined input data, and is also referred to as a
rchot suit or a powered suit.

20 When the wearer 12 wearing the movement
assisting apparatus 10 performs a walking movement
according to his/her own will, the movement assisting
apparatus 10 applies a driving torque corresponding to a
biosignal generafed upon performing the walking movement

25 as an assisting force, to thereby achieve, for example,
walking by using half of the muscular strength normally
required for walking. Therefore, the wearer 12 is able to
support his/her entire weight and walk owing to the
combination of his/her own muscular strength and the

30 driving torgue from the actuator (in this embodiment, an
electric powered driving motor is used).

In such a case, the movement assisting apparatus

10 is controlled so that the assisting force (motor
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according to his/her own will, the novenent assisting
apparatus 10 applies a driving torque corresponding to
a biosignal generated upon perform ng the wal ki ng
novenent 25 as an assisting force, to thereby achieve,
for exanple, walking by using half of the nuscul ar
strength normally required for wal king. Therefore,
the wearer 12 is able to support his/her entire

wei ght and wal k awi ng to, t he . conhi [ f. hi .

own ggﬁfa?c%ﬁ% ﬁ?tgoaﬁ%ﬁt%%%f%oggr$€$¥é?h€%;q§%8$$gﬁﬁth

t he thet wal Rind invcmest e ek ke, bahowke| eotlrctspbimerved 1
driving notor is _used | n_such case, the nment
assiodt i%ﬁﬁ ‘aﬁ%ﬁ%t#s %mf%f%ﬁ«t £BrI 80N Phat the Movement
asSiagkiBAi HGr GHdr@er 1894 aiditeb1 866 ogdlidrg o theapply

shift of barycenter along with  the wal ki ng novepent
?deé@ﬁﬁbéaam?ov@owtéﬁrgcg% e Whith oL ofhg wgeé\ﬁ@ar if? angl not

Theref e rhbe AR URbeheRf dhengoyeaest 1assisting
apparatus 10 is controlled so as not to apply 5 | oad

that is contrBeythegmome. wire msfvemgatyesstytiry arpagptus 10
to %t%gg£s£ JEH@%QEBEhég gﬂgﬁ Wﬁ@rﬁﬁlﬁéh movement, such

- Furthernore, the novenment assisting apparatus 10 can

assiast anmyvearett drhehitharthda weawelcki Ags PvEmaipt frebch
S a.mpvenent..in which_t wearer _1 A0ds WP hE
1?0 S5t 8 %%???ﬁgognaaggzhﬂrfgb? éoﬁéveneﬁ#'ﬁﬁggﬂ}fhf

t he weararel 2 121 14 tdeowdofinof romtatst af escénditrgnadiong up.
Furtherpore, the wearer 1 an_be assi sted. W.
wher S ERET or i B FRbe i Bt ione o Stk itk BOVEL when
Al t howghebher TOvaTERE 0 &f idiinng Hpabrsisai.r cadehough the

_ standing@ag froma_ 15 chair may be difficult for on

v R ST E 06 CR SHIB1Rgy FB iy~ Crgsr oF AT AR HB TR 2

1BOVeNRAl AS$iisd idie ridapar A ont) hedAnGOVEy Whidtolbr
worryi ng about his/her |owered nuscular strength b

bei FFTSOEEN: €8 WHAMRTdL VPR I g GePReRE o iFRrSE WP t h
hiSéﬁﬁﬂérgﬁﬁsmié|can?QDQQX%itEHht?&%Qﬁyﬁﬁg Lo GuEahESN
of the novenent
lowered muscular strength by being supplied with driving
torque in accordance with his/her own wilil.
20 Next, an exemplary configuration of the movement
assisting apparatus 10 is described.

As shown in Figs.2 and 3, the movement assisting
apparatus 10 has an actuator {(corresponding to driving
source 140) included in the movement assisting wearing

25 device 18 worn by the wearer 12. The actuator includes a
‘right thigh driving motor 20 located at the right hip
joint of the wearer 12, a left thigh driving motor 22
located at the left hip joint of the wearer 12, a right
knee driving motor 24 located at the right knee joint of

30 +the wearer 12, and a left knee driving motor 26 located at
| the left knee joint of the wearer 12. These driving
motors 20, 22, 24, 26 are driving sources including servo

motors having their driving torques controlled by control

20




assisting apparatus 10 is described. As shown in

Figs.2 and 3, the novenent assisting apparatus 10 has
~an actuator (corresponding to driving source 140)

i ncluded in the novenent assisting wearing 25 device

18 worn by the wearer 12. The actuator includes a

right thigh driving notor 20 |ocated at the right hip

joint of the wearer 12, a left thigh driving notor 22

| ocat ed Left hi nt of th wear
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j oi atac@iefé)c:tdmem\aemﬁsﬂa,noa;n@hamhyefﬂorkﬂeeeﬂera/tnrr@ the

notor 26 |located at the |eft knegz%gl t he arer-
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nmechani sm (N, $RQwAdrd Orbé%%‘é@l@%aﬁi ng4 lﬂrﬁchDf&ﬁctlon as
rotation to a- predetern1ned decel eration ratio.

Al t hopgher oudicey oy diptwemg 2be dpiving mpgoss e2@medd.,
tIje%ﬁeaggnéégqghgdat§q£f%é§§%n%egEly HOLGEund the waist

Furthernore; batteries mhlc nctlon as a
powef tberesaifear 18ri Vitng Hadtdeditai 3, ot ere 2ochageable

(G B A0S ALY Dellc S0 votn Bang

€ Wea eries
r eclraggeadd easl Gohatd ewbsas:mtd theewsHpargamel-gmant anfyethe
on the leff, and right so as not to obstruct the

wal KFAG® ment of the wearer 12. Furthernore, a

contr ol backmﬁkhaﬁmawnt£¢o@1mrou hBacbqsaICkofaat heumesd exn
12 contains, for exa a 15 controll % gfaratus,
Fngm

a nbP8rPATE R the e Jr%g coRfparat ufsor Povier
161 I edhbrb oSty apedrBeldWa mdtolrSari®ebe anakaduthay the

| oner part of t e control backpack 36 is suEported by,
t he aRRRER T tar@oaamwe% Hohdéd (ApserihednRELOvh wh%ﬁs

t he syepght Qfg 1R +COM rRlwdiagkpacks 361088 trol backpack 36

is supported by the waist belt 30 and is mounted in a
manner in which the weight of the control backpack 36 does
20 not burden the wearer 12.

Furthermore, the movement assisting apparatus 10
includes myoelectric potential sensors 38a, 38b for
detecting surface myoelectric potential (EMG hip) |
corresponding to the movement of the right thigh of the

25 wearer 12, myoelectric potential sensors 40a, 40b for
detecting surface myoelectric potential (EMG hip)
corresponding to the movement of the left thigh of the
wearer 12, myoelectric potential sensors 42a, 42b for

- detecting surface myoelectric potential (EMG knee)

30 correéponding to the movement of the right knee, and

| myoelectric potential sensors 44a, 44b for detecting
surface myoelectric potential (EMG knee) corresponding to

the movement of the left knee.
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20 not burden the wearer 12. Furthernore, the novenent
assi sting apparatus 10 includes nyoelectric potentia
sensors 38a, 38b for detecting surface myoelectric
potential (EMG hip) corresponding to the novenent of
the right thigh of the 25 wearer 12, mnyoelectric
potential sensors 40a, 40b for detecting surface
myoel ectric potenti al (ENG hip) corresponding to the

nmovenent of the.|ef wear e
myoel ectric ?%ﬁﬂlg fh % m oel grlQZ%PFQntl%&eF eors 38a,

sur f3Bee W@elﬁﬁi r |4(2ap0ﬂ2]m Itada ( NG kiipe)s %Odetectlng part
correspondi n r1#Ihe m) enment of the ri ght kne
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sur fRGEEnEY 08 afdddrathehent imls e Khesgttoirespensitdigtal
to the novenent of the | eft knee. 21 Each of these
fy 0EVEEL B capbtidftivdrssensdtactagde (myh shiz)

42a’de4i%gtlﬂ'ﬁasllm fhbehsi s dpigehing Pardhe s‘R(eletal
measuring the surface nyoelectric potential created

dur g cl e - geteriat itonbef neitad dihatt . sin edyish spbodpgent, each
skel kxeée rﬂéécfél%%t?[ﬂg :%“ =, &3 2Bngbactifde 360t 4pa, 40b,

shown cting s ential generated in
the kel é2hl 44m3@mels§4btl$ sitttecbednioy exfiherding pn adhesive

Odl e h ' t
Boncord Shat “Gir-bat 5t HETRRANG G Mkitage enro
atta:mleedubijamjhﬁrltﬂmg ahiadhiesihee wdBraedl 2 t hat covers
the area surr und| r‘lja]@t hg Iectrode ﬁnto t he ,sur.face
of the skin of" th&WEHr BPHYp & SYTEP ﬁcr“rait’trar%s&i}sséon
syn&@ﬂaiseaheertsfnmgmchsyhsé arsceeméamtad ahel snefase of
rel eased to_ the surface, of . the nuscles formn Frgtt he

-skel"®EaMiGEed fOTHEEEr SRR SR oIS L B F9ComPLRE to

1Br aiddbmmAsds Fesulthe bheihoN aer meaRit ] toheofichhe
sarcol emma_changes, to thereby gener ate action

pot &FETgRPLEND °f ée_er ST HR ChpBeFecttd HEyFPY
AcCYiengty, a A raghient POt enhil EE8USES MyoGram

.Myoelectricity). Accordingly, the action potential causes
retracticn of the sarcolemma and generates muscular

20 strength. BAccordingly, the muscular strength generated
during the walking movement can be estimated by detecting
the myoelectric potential of the skeletal muscles. Based
on the estimated muscular strength, the assisting force
required for the walking movement can be obtained.

25 Furtherﬂmre; although muscles expand and
contract when blood supplies a protein called actin and
myosin, the muscular strength is generated when the
muscles contract. In a joint where two bones are
rotatably joined together, a flexor for generating a force

30 in a kending direction of the joint and an extensor for
generating a force in an extending direction are provided
between two bones.

Furthermore, in a human bedy, there are plural

oy




retraction of the sarcol emma and generates nuscul ar 20
strength. Accordingly, the nuscul ar strength generated
during the wal ki ng novenent can be estimated by
detecting the nyoelectric potential of the skel etal
nmuscl es. Based on the estimated nuscul ar strength,
the assisting force required for the wal ki ng novenent
can be obtained. 25 Furthernore, although nuscles

eXp@xT‘u%c%g HEPGE At RED P#P%v%ﬂgp]tﬁgsl@gsor %Eh”as the
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ny oSIOEEEFPENG B MY dhesERset e r3g4renghh g%ﬂr@ﬁeér ghen the
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e wearer 12, measure the nyoel ectrlc potenti a
cor WQﬁéﬁthgc tnpﬁelmé‘—lﬁﬁs@ﬁlidre.ws@ngn hi bersioased when

the 10 |eg iS I)é%ﬁ%étf:?%?’iﬁ:{t%ggx?geégﬂé 3%%‘? 40b,

surface nyoe ectric potenti‘a e Nnuscu
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nmus eiybes e gt tH € Uso %l AUSef the musculus gluteus maximus.

The mycelectric potential sensors 42a, 44a,
which are adhered to the front side above the knees of the

20 wearer 12, measure the myoelectric potential correspoﬁding
to the muscular strength generated when delivering the
part below the knees forward by detecting the surface
myoelectric potential of the quadriceps.

The myocelectric potential sensors 42b, 44b,

25 which are adhered to the rear side above the knees of the
wearer 12, measure the myoelectric potential corresponding
to the muscular strehgth generated when retracting the
part below the knees backward by detecting the surface
myoelectric potential of the biceps femoris.

30 ' Accordingly, in the movement assisting apparatus
10, the driving current to be supplied to four driving
motors 20, 22, 24, and 26 are obtained based on the

surface myoelectric potential detected by these
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The nyoel ectric potential sensors 42a, 44a, which are
adhered to the front side above the knees of the 20

- wearer 12, neasure the mnyoelectric potenti al
corresponding to the nmuscul ar strength generated when
delivering the part below the knees forward by
detecting the surface nyoelectric potential of the
quadri ceps. The nyoel ectric potential sensors 42b,

44b X%é;&@%ﬁb %%eﬁgb &bl 18 gheags s dtfb ab%ﬁ thea, a2p,

knee arer measur e the myoel ectri
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gnvenent assi sting apparatus 10, the driving

ur} nt to be supplied to four driving notors 20, 22,

24, and 26 armurablandes, based aackBgaryWd de€ect the load
nyoelectrlc pot ent i al det ect ed by these 23 nyoelectrlc
pot BRPLAPA s didies 198k, B erA0aminghthu sR1EEORE bagpcenter

and c44Beq Eiyy HrieV kyBPK iR iichcRd . MOt S e, 22eaddion force
and 26 with the driving current, assisting ‘force is

: appﬁﬁé§0¥%r5%p§8btr| PRP h‘@%ﬁkpﬁg wigite Erkenf lings in

a u i bl £554L, t
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of EagytefﬁQﬁ 0ﬁ:&hsewb¢n&nl$@ wal ki ng novenent .
Th f 0] 0 , b
R e

(shown Mﬁth ES
pr odetledt®ntheherchatksn ofortdee abjefihsanthe rlioght of egte dfront

t he er_J1 her .. the eaction faorce 3 or
5080 QLT 2P bact b TPor B8 Syat et sengeroam
13 hedfatéﬁts tfe treactightfdreet agamﬂst hehe a@atli of ﬁm aear of
' sens 15 detects the reaction force ag 'ng% t he
eSé ; gpects the

| oaggsf E Rt of The HEAQTgRD £8BTS SAEOr
fOf%@a@@ﬂ@@rf6¥5@ d64 86415 thike 10oad of the front of the left

foot, and the reaction force sensor 52b detects the
reaction force against the load of the rear of the left
.20 foot. FEach reaction force sensor 50a, 50b, 52a, and 52Zb
including, for example, a piezoelectric element is able to
detect changes of locad in correspondence with weight shift
and detect whether the foot of the wearer 12 is contacting
the ground. '
.25 Next, a configuration of the movement assisting
wearing device 18 is described with reference to Figs.4
-and 5. . '
Fig.4 is a left side view of the movement
assisting weéring device 18. Fig.5 is a rear view of the
30 movement assisting wearing device 18.
As shown in Figs.4 and 5, the movement assisting
wearing device 18 lincludes the wailst belt 30 worn around

the waist of the wearer, a right leg assisting part 54
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reaction force against the load of the front of the
| eft foot, and the reaction force sensor 52b detects

t he

reaction force against the |oad of the rear of

the left 20 foot. Each reaction force sensor 50a, 50b
52a, and 52b including, for exanple, a piezoelectric
element is able to detect changes of load in

correspondence with meight shift and detect whether

t he f oot wear e ' h ound.
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20

25

30

|on 0 e novenent assistin

mearlng device 18. Fig.5 is a rear

leg 5 assisting part

r suppor wal st belt

62 on which,t

hp|§§FO$@aﬁ%ﬂ@% gngo%ugotatably connecting
the first frame 56 and the second frame 58. The first

joint 64 is disposed at a level matching the height of the
hip joint. The firét frame 56 is connected to the
éupporting side of the first joint 64, and the second
frame 58 is connected to the rotating side of the first
joint 64. |

Furthermore, a second joint 66 having & bearing

structure is disposed between a lower end of the second
frame 58 and an upper end of the third frame 60 for
rotatably connecting the second frame 58 and the third
frame 60. The second joint 66 is disposed at a level
matching to the height of the knee joint. The second
frame 58 is connected to the supporting side of the second
joint 66, and the third frame 60 is connected to the
rotating side of the second joint 64.

Therefore, the second frame 58 and the third

frame. 60 are attached in a manner being able to oscillate
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upper end of the second frane 58 for rotatably
connecting the first frane 56 and the second frane
58. The first joint 64 is disposed at a |evel

mat ching the height of the hip joint. The first frame
56 is connected to the 20 supporting side of the first
joint 64, and the second franme 58 is connected to the
rotating side of the first joint 64. Furthernore, a

d t , h t
i < BOCshSLt e DBYBF Sha"h PRo-ebtbhd 128 BT

58 andcamspper-andieh then thispdctr asected fiest frame 56
rotatably connecting the second frame 58 and th hird
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68a protruding outward in a horizontal 10 direction.
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1g0tq;l§HHBOﬁ5¢é5&ﬁ@rt 68a in a vertical state. Thus,
é}IVIng motor 20, 22, 24, 26 is provided in a

manner wi t houFuhshemmgree Protfiuds Desntatd tod reespaeond

Zgr ijﬁ)%niti:geévgfg &%%%Eé&%é Lérlrl%%ng' P&té’ﬂstﬁ%\lf%sof the
driving motors 20, 22, 24, 26 to transmit a driving torque
to the second frame 58 and the third frame 60 (drive-

20 receiving slde) via a gear.

- Furthermore, the drive motors 20, 22, 24, 26
“include an angle sensor 70, 72, 74, 76 (corresponding to
physical phenomenon detecting part 142) for detecting a
joint angle. The angle sensor 70, 72, 74, and 76 includes,

25 for example, a rotary encoder that counts pulses in
proportion to the joint angle of the first joint 64 and
the second joint 66, and outputs electric signals {(as
sensor output) in accordance with the number of pulses
corresponding to the joint angle.

30 The angle sensor 70, 72 detects the rotation
angle between the fifst frame 56 and the second frame 58
which correspond to the joint angle (6 hip) of the hip

joint of the wearer 12. Furthexmore, the angle sensor 74r
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15 wal ki ng novenent. Furthernore, the first joint 64
and the second joint 66 are configured to allow a
rotary shaft of the driving notors 20, 22, 24, 26 to
transmt a driving torque to the second franme 58 and
the third frame 60 (drive 20 receiving side) via a
gear. Furthernore, the drive notors 20, 22, 24, 26
i nclude an angl e sensor 70, 72, 74, 76 (correspondi ng

to _physical phenonmenon detecti art 142) for
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hip joint and the _knee joint of the wearer 12 can .
(ot 4PELETHET 1Rt POl RICBA DI Pho eSO Porht BBLOP Of

havepengtateedid SkaPPh&EIRENARES Bh{ROtESheWE) hior
preventi ng excessive novenent of the hip joint and the
10 kiéacheim wicondefapbreina Pelthel sty 1ffr ARePS8

1Eas Aktarhgdc @ f ijast piast anidankel br 7&%&%@1@ 0

e' fastened to the thigh of the wearer . o
Fur Biespmrdiegly hehehfréviramomsnengsnerated by the driving

motors 20, 22, 24, 26 is transmitted to the second frame
58 and the third frame 60 via a gear and is further
transmitted as assiéting force to the leg of the wearer 12
20 wvia the first fastening belt 78 and the second fastening
belt 80.
Furthermore, a fourth frame 62 is rotatably
connected to a lower end of the third frame 60 via an axle
82. Furthermore, a heel receiving part 84 is provided to
25 a lower end of the fourth frame 62 for placing the heel
part of the shoe sole of the wearer 12 thereon. Moreover,
the second frame 58 and the third frame 60 can have their
lengths in the axle direction adjusted by a screw
mechanism so that the length can be adjusted in
30 correspondence with the length of the leg of the wearer 12.
Each frame 56, 58, 60, 64 is formed by metal and
- is configured to support the weight of the batteries 32,
34 provided in the waist belt 30, the control backpack 36,
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attached a second fastening belt 80 which is to be 15
fastened to a part below the knee of the wearer 12.
Accordingly, the driving torque generated by the
driving notors 20, 22, 24, 26 is transnmitted to the
second frane 58 and the third frane 60 via a gear and
is further transmtted as assisting force to the |leg
of the wearer 12 20 via the first fastening beIt 78
and the second fastenipg , belt 80. Further

fourPH EPamPERers RBTLEEHIY We@Bhﬂ%c T Fo | om?t ertd

- of the Lbh&fkdy amR 601 NG aaparaxhe 182 kenithetired eto a
heel receiving part 84 is provided to 25 a | ower end

of tHevephrhe Meimbteof fhe FoXemagt (3 IfddRY parting
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bat ceppatents SRALURNT B8 Ife SYRBACh: P50 Bpathbus 10,
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weari ng device 18. That nt assistin
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t he JTRVEIEN6 asviveliBOtNeasdwRre: tdeéll@.eecﬂea;exﬁshﬁed ‘f*cISDttEge
affecting the wearer 12 and is 5 attached ,;jn_a man

pr evEAt FRBPHIRS \HORFERNE 2V kAT Rough kUM RSB Be T TERECe

havighg ap, HEeRSSar Yns 0Oath ARPIkeEei tFidE GhieShatbbortds 32,
di agr am of respectlve conponents included in the

novedens BeRinesybippbatirryIOhargd WHOWRYS RaFfg?s; The
1Bheb%%ttg§%l S w%%nw@péra/rtelg%%ﬁtﬁué@ Pehihg @hen the

power sup citcuit he power supply <circuit 86
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or charge the batteries.
The first—fourth motor drivers 92-95, which

20 drive driving motors 20, 22, 24, 26, respectively, amplify
the driving voltages corresponding to the control signals
from the controlling apparatus 100 via the input/output
interface 88 and output the driving voltages to the
driving motors 20, 22, 24, and 26.

25 _ The detection signals of the surface myoelectric
potential output from each myoelectric potential sensor
38a, 38b, 40a, 40b, 42a, 44a, 44b are amplified by the
first—eighth difference amplifiers (corresponding to
electric power amplifyving part 158) 101-108, theﬁ

30 converted into digital signals by an A/D converter (not
shown) , and then input to the controlling apparatus 100
via the input/output interface 88. It is to be noted that

the myocelectric potential generated by muscles is slight.
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88. Furthernore, the charge capacity of the batteries
32, 34 is nonitored by a battery charge warning part
90. The 15 battery charge warning part 90 outputs a
war ni ng when the remaining charge capacity becones

| ess than a predeterm ned anmount to informthe wearer
12 to exchange or charge the batteries. The
first-fourth notor drivers 92-95, which 20 drive
driving notors, 20, 22, 24, 26, pect.i I|fy

£ he TR volit S5Eer b5t dordrR Tart e SHSAEPRR

si g llpilfiéﬂﬁn tdie-10ent6 O NG yapRaragesl kAR ivi potdierial
i nput / out interface 88 and output the driving
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The detectionsi-gnahs ofvihe gunhase Temeleqlbic is
potentlal out put from each myodei ectric potentia

seng6auizgd; 38b, 40a, 40b, 42a, 44a, 44b are
anplified by Qg rg bSL- elghth dif El@{@@&%rﬁ@ﬁlghfenl@r&%put

(corresponding to ectric power anplifying part
101£108, thfheamq%l@a censers eld i Mo digi T@alars ghabs by an

Al D co h h e
controrErRg igih rarsl SoR e, Rk SRRty Bt 1L11s,
i nt eckpeet 88213t |Thetﬁltmt+ﬁmuadhthagletduiam¢aabep&rta:111-
ot enti al enerat e ht. 2
1B heddfioranent gRraperyr R i s: HEF oMo Frerereles
anp|dth:@:§§oﬂ@JJng1Q8> hﬁgﬁ@@lbyf y_lstllhg ﬂyﬂij&aﬁ:}ﬁ reinc:odﬁr band
potenti a vol ta i stinguisha
by &DEBFpE?%rdéaﬁgtﬁdnw% X1HEL &Py TR \AOREL S gi%ﬂgo?PH%ﬁ?tus
dB (1b@5) 1k Sti%e rieguityedeplruriiei-ace, 84 he angl e
detection signals output fromthe angle sensors 70,

72, 74, 76 ar®§ meactien %‘b“r%%&ﬁﬂ%@“f%@@lﬁoaﬁﬁu‘c from

$nglt%ed§g§g{i(5}g RACESsdddsdsl 404, rg@ygecggavelgmb Ibe input to
irst-fourth angle detecting parts 111 10 114 convert

t he cgsreeperng Fégsinfouniylreaghian vEp s detecting parts
cornespendi ng. 10 ARGLES bynisifg R FALATY RACedsh ANde

detecting parts 121-124 convert the detected voltages into
digital values corresponding to force by using the
20 pilezoelectric elements and input the detected reaction
force data to the controlling apparatus 100 via the
input/output interface 88.
A memory (corresponding to the data storing part
146) 130 is a storing part for storing respective data
25 therein. The memory 130 includes, for example, a database
storing space 130A for storing control data in units of
phases corresponding to each movement pattern (task) such
as a standing movement, a walking movement, or a.sitting
movement, and a control program storing space 130B for
30 storing control programs for controlling each motor.
In this embodiment, the calibraticon database 148
-and the command signal database 150 are stored in the

database storing space 130A. Furthermore, as shown in
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i nput the detected angle data to the controlling
apparatus 100 via the input/output interface 88. The
reaction force detection signals output from 15 the
reaction force sensors 50a, 50b, 52a, 52b are input to
corresponding first-fourth reaction force detecting
parts 121-124, respectively. The first-fourth
reaction force detecting parts 121-124 convert the

detected voltages_ intpo digital values correspopdin

Lo Foficl: byitsiigPERBLZD G CHBEReLts | SRS ERES: BTt
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control ling apparatus 100 via the input/output
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tor.i I ' ' £, . '
R A e e e b
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and _a control_Jprogramstorin ace 130B.f 3 .
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I n this enmbodiuritiermbhe, cette =Atibeatbat alxasdatd48l48ngtores

t he command signal datapase 150 . are stqred in e
iat 4580 BCPHT | S TSFRORI T A IR OREP ot RS s FOR LT
29 Bhgefgthhepsaldbeatien dat ghgsend 43 ostighes thet)

first corresponding relationship between the_nuscul ar

st r FGERALEP T Je ALPFICESS JRGTENEN | GETGHal 2ERTF ™S 2

" geRaeabeti i HelecWeet Sfenk? WA tING dd1e RV BABPArameter
assisting wearing 5 device 18, and the reference

par &fet'gr Kfhe seRgntheerorapondingt heldiiaship is a

1601 FESRE0EL 00 SLALLONSID o AGIEE LR  BEECREI - ano
pr opbiet chaades elfatthenshs pulmd shaeegth pasiveinyeean (£)

Cor%%&%%%°§1ﬁ§%&§QB@gRéﬁt.the calibration database 148
st ores O the 'second corresponding rel ationship

bet ween t he mbscideamore, the control data output from the
controlling apparatus 100 are output to a data cutputting
20 part 132 and a communication unit 134 via the input/output
interface 88 for displaying on a monitor (not shown) or
transferring to a data monitoring computer (not shown) by
data communication, for example.
Furthermore, the controlling apparatus 100
25 includes an autoncmous controlling part 100A
{corresponding to controlling part 160) which compares the
joint angle detected by the angle sensor 70, 72, 74, 76
and the joint angle of the reference parameter to identify
the phase of the movement pattern of the wearer 12 and
30 generates a command signal for generating power
corresponding to the phase.
Furthermore, the controlling apparatus 100

includes: a load generating part 100D which applies a
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strength (power) e'" AI(t) "' and the biosignal EAL(t)
generated during a process where the wearer 12
performs a predetern ned basic novenent, and the
correction paraneter K Al"'. The second correspondi ng
relationship is a 15 rel ati onshi p between the changes
.of biosignal EAL(t) and the changes of the nuscul ar
strength (power) eAl(t) during a basic novenent.

Furt hernore,, the control _data output fram.the
conPrERFHAE At ys™d obP e féﬁPpﬁi‘e {64 134t §otor

out puk-tingy Zhfeant 283222and 4 caMEBINC abdtefnei Lodd4 a
via the input/output interface 88 for displaying on a
MONCESESERIAN SHIHR) SBELIRG RedtedPPhglty mesaapding to

NONih QLS8 £ UBHL 1 £§0baSthaws) RYicHlaldtects a biosignal
comruni cation, for exanple. Furthernore, the

2onweokrihed dpparearassaote UB preliekSrdviagt psepusith 2
con %%%iﬁ%#ot%ﬂ%al(§&L§éﬁ5R8E‘éééleirI p%qg@?rggé i gy,

part ch conpares t jornt angl & detected hy
t he 48ngl ¢0lserisier, 2Qb, 724a 7 44b76gcnenkitdte § phnanahgl e(fox
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O AEGRELEISISR RILATEL B L0 OB0H Dot RepR0age A
a cesfanthsignaly fthe geteratousgcpotesllicgr pespohdidmdrased
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apphihegua catrdutedat esmd et dhevivegrdor eadf Boorl ligration
drivi ng notor driving source) 20, 22, 24, 26 as a

ext SEREFOT b RerecopPBctigh CRPGEOLS e foparet s doR for
(cokanpondiiie (@rrpat aFRLRIIROEEEEIANDH PR L0886} set the
whi ch detects a biosignal 5 generated in respaonse to

t he CRPPEFERA IETAIRGSE orE et tRigue pyamsteri of the wearer
1potgntial sensor (detecting part) 38a, 38b, 40a, 40b,
42a, 42b, 44a, 44b, generates a paraneter (for

exanpl e, propalibeatgannin icipsopobedbmilt dOWLery , f 60T

ggls %glaﬁfaié),n é?)ﬁetfg%l%ui:gf%ﬁoﬁo{;}ﬂ{&% lji@%e&%%ﬁrmég%en the
movement assisting wearing device 18 is worn for the first
time (e.g. upon purchase) and a reconfigured calibration
20  which is performed each time the movement assisting
wearing device 18 is worn after the default calibratiqn.
In the default calibration, a correction value
. setting process is performed by having the wearer 12
remain motionless in a predetermined position (described
25  below) .
Furthermore, the reconfigured calibration
includes, for example, motionless state calibration where
a correction value updating process is executed by having
the wearer 12 generate muscular strength in a moticnless
30 state or one motion calibration where a correction value
updating process is execﬁted by having a standing wearer
12 bend and stretch his/he: knees once from a knee bent

state.
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10 on the detected signal, and sets the paraneter as
the unique correction value of the wearer; and a
calibration controlling part 100F which controls the
novenment of, for exanple, the correction val ue
setting part 100E to set the corrected paraneter as

t he uni que paraneter of the wearer 15 12. Calibration
in this enbodi nent includes, for exanple, a default

calibration which is performed when t he venen .
assi sting weat? RFTEVIERI 158G §ﬁ%6Pﬁa?iﬁn¢:£§efES§% applied

ti Mg @ng- walpdt pur ¢hase)tiand vaseecenfiaw edall load and
calibration 20 which is perforned each tine the
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a correction val'ue setting process is” perfornmed by
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correctiqn_val ue _uypdati]jng process.is. execyted b
v P e 0B E SR e BSE b1 15 BoRGAPEL SR GleenrLd e

kneescoREeqhF HMch kAEEhheHion Skatatedlad i1 poefl noting

the calibration, the | oad applied. to the wearer 12 js

i ni CRALPHaEMN 9 Pe ANk WeSZAPARIIYRS TYVEBGEAF| §5SSting

[ nc%%?gggtgéoT@)ﬂg tRrhhe progression of calibration
operations by controlling the driving notors 5 20

24, and 26 aniedlet 68t PRI HEOThHICHSILYHAPIT ffomerat 6aii1$1f2éti0n
o e A o Rt ey - Chr T he A bl e Ty pe
" nové@rient assi stdhepasppadagram Ghovingi an ansowieenst  edgh
IS task and phase stored in each database.
As shown in Fig.7, the tasks which categorize
the movements of the wearer 12 are stored in memory 130,
20 for example, task A including data of a standing movement
where the wearer 12 transitions from a sitting state to a
standing state, task B including data of a walking
movement where the wearer 12 walks from a standing state,
task C including data of a sitting movement where the
25 wearer 12 transitions from a standing state to a sitting
state, and task D including data of a stair climbing
movement where the wearer 12 transitions from a standing
state to a stair climbing state.
Furthermore, piural phase data defining the
30 minimum unit of movement are set to each task. Fox
example, in a case of a walking movement of task B, there

is stored a phase Bl including movement data of a state

where both legs are aligned, a phase BZ including movement
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possible to select either one of the calibration
executed 10 as a default calibration in a notionless
state and a reconfiguration calibration executed as a
one notion calibration each tinme the wearable type
novenment assisting apparatus 10 is worn. Next, an
operation during performng calibration 15 by the
wearer 12 is described with reference to Figs.7-9.
Fig.7 is a schematic dia raanhomﬁng an exanple_o

e
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the wearer 12 are stored in nenory 130, 20 for
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where ;B8 WBar §c114: hE ARSHAMANS dhtaM A $idikitBIwAEAE ethe
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fal Kiefd laoviesemougher Borwardudmiere 1 theatiedtf Aemh a
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nmovenent mher%n%ﬁtq%SaMEEE%%H%fn%%gﬁs$?§%ﬁ§§ r%%?ggratlon
st antitapaseat4B8to a sitting state, and task D

including datg of a stai {,.}ﬁclzlé' nbcihrégcaggg/%[%%é }gg%égaggem

wearer 12 trdnsitiOhs Frofta ‘standin

St aigttoakk nhifdK) adaabee, Ftiid hamface, mpbeltadtmiapetdatzal
defining the. 30 mninumunit of novenent are.set to
1Ractest dek . FoRteERanpPeordind WWasach ghapenaiRiAgd 1
nmoveeitsfhndaste Rithheien dasistored o phagetfd reference
i ncl udi ng novenent data of a state where both |egs

ar e PAFPRREET Bm pHaSErBRSPORI NG 1§ FHOHERR L rdar #OsFntial.
‘a state whererd heilsi ghboh 86, Bheughirdorwakdardng the
phase B3 including novenent data of a state where the

| ef MOVEBENE A HTIGIGRE Ferwehd ey igri §h PICTRTTE fhe

151 Rt cliedoraNthy 2aRRBSEL B4, | el udiiBg. Mvgmeakrdata of

- a state where the 5 left leg'is brought forward before

t he shiognt 1hefio Bi,gtBei wearer Henmer o \a slwawinggtact

Calié%é%EERB uﬁkgf%ﬁﬁﬁesﬁég&ng state (phase Al-A4) as a basic
movement and then performs a movement of sitting back down
(phase A4—-A1) .

20 Next, a calibration principle of the biosignal
detecting part 144, which detects the myocelectric
potential corresponding to the muscular strength generated
by the wearer 12, is described in more detail.

In a case where the wearer 12 makes a subtle
25 movement, the relationship between the surface myoelectric
' potential and the muscular strength generated by the
wearer 12 is substantially linear. Accordingly, there is
a method developed for estimating the torgque generated by
the wearer 12 based on the surface myoelectric potential

30 measured by the following formulas (1) and (2).

It is to be noted that the estimated torgque is

referred to as “virtual torgue”.
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As shown in Fig.8, the calibration database 148
stores, for exanple, the surface nyoelectric potenti al
10 eAl (t) detected according to each phase divided in
correspondence with each task A, B, and the reference
paranmeter KA1 "' corresponding to the nyoelectric
potential. In this enbodi nent, the wearer 12 wearing
the novenent assisting wearing device 18 perforns a
15 predeterm ned cali b ation operation. For exanple,

Erievin 1A Fi §282 {he'wearer 12 performs a novenent
of slandi Rgeup Rgé%ma (@ytting state (phase Al -A4) as
a basic novenent and then perfornms a novenent of
sitting back down (phase A4-Al). 20 Next, a

cal i bration pfhnaidlegrpfiiibedi ashang) deggetm@l@a&ets
144, which detects the nyoel ectric pot ent |a

Bor réepundtwyl tionave afisthe Aripsopényt bt @m r dined capgs the

the wealel {drqis Hesahi PeLk i 1aRr evdetdd | 3nditACRR8
~where the wearer 12 nmakes a subtl e 25 novenent, the

rel eﬁurénshu ny ¢retagdeni ot hetenrifedc genybrted thy guscles, and

pot i@l tr t e he
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is j@lIIEt bodtidewelagpedl ? o SOt awgoztdmenq drqitee balance
ener ted b t he aear ased C

1 oSraePend it die SPrEbefaiRga Bl TR i engensor

for ms;l aso@ﬂ)lmnﬂg_(.zp (Al {B) sartd Fhg. hbm)d(H)hat“ethemdlcates

estimated torque i referred to_as VI rtual .tor

33 i puctgemonisgbtie Bt iaTine s el Mforis,
“e2) imiitdeckotnyl asrfabe agdeié’atmd Polikptial of the

|nd| cates 5 the virtual torque of the hi p 0| nt,_"ti

kne@USCHAPE s 8EEFUFe M P Eial Por PRS- GIESShe En%‘éﬂfftﬁ%t

15€el 1841 bR LAl Hh@ 1 a3 USF 2GR MAGBLEES VLR @Blialis, and
generated by nuscles, and "K1 K4" indicate

par aret eblicpéshihe J%-Flfﬁa%@YPﬁ%ecF&i@@ potential of the

biceps femoris.
In the calculation of virtual torque, the values
filtered through a digital filter are used taking noise
20 into consideration. In this embodiment, the values
filtered through a low pass filter are obtained as the
values of the surface myoelectric potential.
' In the calibration of the controeol system for
detecting surface myoelectric potential, each parameter K
25 of the next Formula (3) extracts the wvirtual torque of the

corresponding muscle by the Formulas (1) and (2).°

- T = Ke " (3)

That is, in the calibration of this embodiment,

30 the value of the parameter K of Formula (3) is calculated
so that the vaiue of the surface myoelectric potential

becomes 1 when the power generated by a target muscle is 1

Nm. This value is updated.
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joint of the wearer 12 are noved according to the

bal ance 10 of expansi on and contraction of the flexor
and extensor. As shown in Fig. 10(A)(B) and Fig. 11
(A (B) , "el" indicates the surface nyoelectric
potential of the rectus fenoris, "e2" indicates the
surface nyoelectric potential of the nusculus gluteus
maxi mus, "e3" indi cat es the surface 15 rryoel ectric
potentlal of us. vast.u

i ndi cat es the‘agfﬁlf Pfyo%?a%? rg%gfien?l 3l dchteﬁe:Ln a
bi cetp&,ef efoths. delﬂ’mﬂlnecaaimdmdmmothyl rddtalf iGakgtbon
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takﬁ‘?a GREEOR0 TR JalRsP et idbRverdetfiiped parameter is

enbedirrertedt B Walddeshef ddtoitadnt Resuths a4 awepass
filter are obtained as the values of the surface

Ay oSO ECET botRftarar 2| ARt al%%r a8PoniR . 14, 422, 4Zb,
contyl gystemfor detecting surface nyoelectric -
potenti'al, each paraneter K 25 of the next Fornula .

(3) extracts Nﬁétmtheuaﬁwfé)ﬁ;ﬂ]@fa(ﬁloﬂh@alie]@ﬁé\fté@@oﬁll ng

mieshecpbhe S e ) v G0t o o(ghooic
t hle m@fxll@a wherd etlmwtaaiezerl‘a( iof aFerbing (B)atiesmoves
lgsogﬁggﬁgg kRS sq$ Q Bgﬁ%Lg%(%f wﬁen t%gfgﬁalng state, can

ric econes
genereallueé blyealctaa:r get thusederdrs 12, Bml Jddn S:OM@B.EEGI S
up aggdb 3% Accor di nﬂ y an this embodi ment, either in
&PERtHRR HbrasPPTEar B ati on or the
reconfl gur at i pig. mlllsbéakdzleeﬁr;att:hfv\iataugh@hrtdﬂ&he state of
above- (iescri bed g( raneter is. corrected Si n% t he
det Ectit6KOF et d ST PARNE Qﬁ/Jé’l &’?FF%rp]cﬁyéﬁ%r& g the

15eN$RfBmM3RR, aS8hyti4dawedPag Hearicd2bg .. 44a, 44b. Next,

the reconfiguration calibration is described. This
~calibration chh BvEppPri B +17 a 18 Agpkate where the

movement assisting wearing device 18 is worn by the wearer

12, an input torgue T, is applied as a load to the knee
joint by using the driving motors 20, 22, 24, 26. The
20 wearer 12 maintains a motionless state of not moving the

knee joint by applying muscular strength for

counterbalahcing the input torgque 7,. In such a state, it

can be said that the input torque T, applied from the

driving motors 20, 22, 24, 26 and:the muscular strength Ty
25 generated by the wearer 12 are equal.

Accordingly, the following Formula {4) can be satisfied.

T Tm (B)= Ta () 7 (4}

Since the muscular strength generated by the wearer 12

according to Formula {(3) can be indicated as
300 Tp=EKe " (5),

the Formula (4) can be rewritten as

Tw=Ke (6. |

Next, a procedure of performing the default
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notion where the wearer 12 in a sitting state noves 10
hi s/ her knees froma bent state to an extendi ng state,
can reduce the |oad of the wearer 12, and can
conplete calibration in a short tinme. Fig.12 is a
schematic view showing the state of a flexor of a
knee joint of the wearer 12 wearing the 15 novenent
assi sting wearing device 18. As shown in Fig.12, in a

state_where.the venent si sting wearjng devi.ce 18

L AR S E e e AT M Thotiays e B Bt A Ery

applied as a Twadidraullheckngsrationntinby mtadiieglebe state is
drivin% not Qrs, 20, .22, 24, 26. The 20 wearer 12
waiﬁFﬁiH§m%dHﬁyﬂbﬁpgsgo%%%ﬁ¥FQNS?ﬁBF-aning the knee

j oi ntstly applyidigravsCHl el &ItraRIbBtéRfial e is measured
count er bal ancing the input torque im In such a state,

Pt "R bBBesURarahad iReIeMpRtier BUecuah &5FERedlfrom
th L] : 22 4, h .
e CO%EE¥%@e0B§1%Qn %%/rufen e‘%’gg?g?ma S MYRC l&r‘}(ung

strength 5 generate 2 are equal .

- Accordimgl Y0, td¥e £4l,1 8% ng Formul a (4) can be

tigti.ed T, = N [ |
St eRGER Foner SESAEY bt sRsrthe® A2 SAadvieY e
For melraul 8) (glarbybesindi eatebasgBOreh=ikeivd pBledtdme the

ornmulLa (4) can_be rewijtten as .Tm = Ke (6 Next, a

1Br o tBaaress e, IR R s T S SRRk o i

t he gwpt-eepbessBtiabati sodgect jbed. The defaul t
calibration iy a yotionless state.is performed wt

Che Tort owi ngthe aferafd §8ng Gl ypRar Fihderoterhed for
pot emichahify i thdpaskheter K WeRHLRE WeEH ehelBel Sw-given

generating muscular strength countering the driving
for E&TPHORqUE cn) of the driving motors 20, 22, 24,

186 K = St (t)e(t)/Ee?(t) = (7)

Accordingly, a parameter K can be obtained by
satisfying a relationship where,lfor example, the value of
the surface myocelectric potential becomes 1 when the
wearer 12 having his/her knee joint bent approximately 90

20 degrees in a motionless sitting state generates a power of
1 Nm, as shown in Fig.l2. In this motionless state, the
driving motors 20, 22, 24, 26 apply a d:iving force
(torque Tp,) as a load (input torque) to the wearer 12 step
by step while the wearer 12 generates a muscular strength

25 counterbalancing the driving force for maintaining the
motionless state.

' Next, a procedure of performing the
reconfiguration calibration of predetermined basic
movements is described.

30 The reconfiquration calibration for a single

| motion is performed with the following steps.
~ (Step 1) The wearer 17 rotates the knee joint so that the
éngle of the knee 1s changed from 90 degrees to 180
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(Step 2) A paraneter Kis obtained for satisfying the
Formula (6) by using a | east-squares nethod based on
the 10 neasured surface myoelectric potential e and
the correspondi ng i nput torquetm The fornula using

t he | east-squares nethod for obtaining the paraneter
Kis showmn with the belowgiven Fornula (7). 15 K = E

im(t)e(t)/Ee2(t) ... (7) Accordingly, a pararreter K
can pe _ogbtain b at reI at.i ons
f or Jée)?reef' fﬁ%leéal ﬁe ]I({) é/tjhe a%‘:’étunrynoelél eCt r| c

pot ejmgahabemxrmﬁoﬁ ebeﬂhatme:hevvaagee d2 iravkngehis/dtemged
knee Eé b qzlepprox @ra ely 90 20 degrees in a

nDtl etgﬁ § $Pa %@%reéres a power of 1 Nm

as S(Im\e@ pn R Y2ivhAgthdeodTobi oph s stoat eppllhes a
driving notors 20, 22, 24, 26 apply a dr|V|ng force

Pt odgiEing) fercey (Itééﬁu% |'frmbu@~0<t tpothheangdar f the

st eknelYsieP dMtidceclingy Vaar ehgld genssatRs gegmuscul ar
strength” 25 counter bal anci ng the driving force for

mai riS&rRi Al t'JH‘eE st ronl BERlecaréc Mesantialpeogederated -
f,0 e t.en | o) f
preglg’%e R QG e anfeContd Qulat Lo é k&%eagg, ghg wearer 12

rm ne aS| C novenents IS esc
r ec disf mgewlamd)n calibration for a singl e notion i s

1H€r f(%rt : otfah eg%:%xgjej& Wf%a%&?@iim% F%)mITE I(6)

wear er nee join the “ang
t he oﬂortxeeue@ pharged them%tdegneees tm}:-tlﬁﬂ Bﬁsdégasreetshe
and_t hen_t knee jo I s returned t riginal
PoSTERSHES THEACPhEV AR Ur PRESRRE: 1A% iRgod
froet80ssegiiers ihgultsegiees. (Step 2) The driving
not or 20, 22, 24, 26eg{|esa 5 driving for

t

(torquet m adksiti g MW PfRgPE BFetH ng«ﬁé@ PBrHt
15let gekedibyg theaangl asEnsAiohdis /@escribed with reference

to Figs.13-15.

For example, a parameter K is obtained by
applying a torgque of 8 Nm, 16 Nm, 24 Nm, and 32 Nm to the
wearer 12 from the driving motors 20, 22, 24, 26. Figs.1l3

20 and 14 show the results of calculating the virtual torque

 from the surface myoelectric potential generated from the

calibration using the obtained parameter K and comparing
the virtual torgue with the corresponding input torgue.
It is to be noted that Fig.l3 is a graph showing the input

25 teorgque (a) and the virtual torgque (b) with respect to the
extensor of the right hip joint. Fig.l4 is a graph
“showing the input torque (a) and the virtual torque (b)
with respect to the flexor of the right hip joint.

By referring to the input torque of graph (a)

30 and the virtual torque of graph (b) shown in Fig.13 and
the input torgue of graph (a) and the virituwal torque of
graph (b) shown in Fig.14, it can be understood that there

is a relative match between the virtual torque calculated
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(Step 3) The surface nyoelectric potential e generated
upon extension and retraction of the. knee by the
wearer 12 is measured. 10 (Step 4) The paraneter K
satisfying the Formula (6) is obtained by using the
| east - squares net hod based on the neasured surface
myoel ectric potential and the correspondi ng i nput
torguetm Next, the principle of executing the above

15 scri.hed, def aul Libration_is described wth
" of EoneAREy 5 ErY s t8E Rui 1S, BESdRErbed netnoa
I S ahbidaichedidgyut ajoplgyengpel 1at due cobr8&simdehceNny e
Nm and 32 Nmto the wearer 12 fromthe driving
mot SPY 960 22, 24, 26. Figs.13 20 and 14 show the
.results of cakrgetirairinbgel hgs VdHdwalint grapie (hr em rhe. 13,
surface nyoel ectric potential generated from

th
eal ifratfBnitRY ndorAee obt el HdE Par e é?otrerénao? 22, 24,

conpgy,i Rle 4PS MY bd8brs 0L MR oMED1 188 €PHaREPOREL POtorque
i nput torque. It Is to be noted that Fig.13 is a graph

showirAget hecrepind S28PtlY difee loafidwiHe tWier ehapsing of
torque(b) i i iy J eSReELedQ t Rge BXLENSOMALANSOr I BN 2g,
hip joint. Fig. 14 i's a graph show ng the 1nput forque
(a) Zénareheniiyallyl droveueri(ith) a wnehl riempret veduehe

l e ri.ght .hip.j.oint. ' 0
ooty T Lty PRI dhar PhF R
of geapkr(d&) stwistermiked.lrcawdlst be timput Morgoeewnf the
graph t or

0" 2009816 1AL UL ua o oo OLBE () 0O, oncp
rel ative mat cicdeetiddmgby| hen \Wxdesalive ot sitiiec abaubat ed
o DYV BSPRLAE S o, e, above; desciibed

150 WhQemBBY eA@ilstibyr §&eF I GevateSHOWN Hyn igkaphs{®) the

of Fig.13, 5 for the input torque fromthe driving

not & ugogfzﬁﬂpq;4yorque step by step, this reduces the load
in generating muscular strength for countering the input
'torque. Thereby, the burden on the muscles during
calibration can be reduced.

20 Furthermore, as shown in Figs.13 and 14, the
same results can be attained for the left and right hip
joints and the left and right knee joints. Furthermore,
in a case of generating assisting force from the virtual
torque by using the parameter K as described above, the

25 driving motors 20, 22, 24, 26 can apply a driving force of
1 Nm as an assisting force with respect to the muscular
strength 1 Nm generated by the wearer 12. Thereby, the
wearer 12 can move by using half the muscular strength
required for performing a predetermined movement.

30 Furthermore, in this embodiment, since it is
necessary to generate muscular strength for countering
input torque in a case where the wearer 12 wearing the

movement assisting wearing device 18 performs calibration,
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26, the driving notors are controlled to have their
torque value increased step by step along with the

el apsing of time. That is, therefore, the driving
notors 20, 22, 24, 26 are initially driven with a

smal | torque value. 10 Furthernore, the input torque

is applied in a pul sed nanner at predeterm ned
intervals of time. Moreover, the value of the torque

iS co ed t.o increase tep b 0

o Ea0ebSr e oR FEEEERREL B PalknPLi SREDRRLI foree
applofedhahenititey weaces AP, \Bqr a4t heo stSamﬁD\tenpndévent too
assistjn ri dev ce. 18. i ncreasing the val ue

of F‘Pfﬁbt Yoy 3%%1“& 8pP ye‘é,tfé’p t%%h‘r@a?%%l Jes the | oad

i N gener at i ngry\4s Gl asn St Grbohiehe $OUME hakng hehe
~iLnput torgque. Thereby t he burden on the nuscl es

dur |Wﬁ@re§a]r RALOSH 2aRreietesadned. MOEIEHt HEPROFEATRIE

showei fi i 9% Fignd2fldsot Her r32MBnd €8l 1326880 b6 the
attained for the Ieft and right hip” joints and the

| ef tsugfdce imgellerdsif apoitentidrn t Rbe nrldbrataon ehserof
gen%%he@ rg_,fo%ﬁtclt;}gcfas@%ﬁa%g ebeé';réff% eaoa;,%@cy

using t ter escri be ove, the 2

dri mpgymmslazae 20ad 2o 2% wearappld. a drivi ng
orce of sistin r t

l@he nuscular ]$§%%§Pﬁg m gﬁggaﬁg%M%Eyfﬁ%%8%8£m££éd

12 m?éheme:bwy ig Imrfme@rtvﬂ:becammmﬂa;alusmmguhaié tchéoe

o1 odbPor A b d BOVEBATC 50 FUPERBT IR Togeph FEon exch

enbgadifenin &jyreSpbhdésce n&cﬁlseaéymcbmmﬁer attRerefore, by
nmuscul ar strength for counterlng c put tar ue in a

cas & RRLPR ¥ NReareFr4e Raddhsth f; to reference

18SShstenenteald rardevhes dftpehf enabna@idydnani Bafosshand,
calibration is performed by controlling the driving

f or &8¢ BRraMEr COTREC R AR 02ES S 2Purig 0?619635%,0]% gan be
Prevenbutes Jrtchibaad,being applied to the wearer -12.

That is, in this enbodi nent, by having the
Thus, the follow1ng Formula (8) can be satisfied
in a case where “7;(f)"” is the virtual torque cbtained

20 when the wearer 12 performs a predetermined movement by
using parameter K obtained by the calibration of the

~wearer 12 and “e’ (t)” is the surface myoelectric potential
when the movement is performed again.
Ti(t)=Ke' () ' (8)

25 With reference to Fig.l1l5, in a case of
performing calibration of surféce myoelectric potential,
the surface myoelectric potential generated during a case
where the wearer 12 performs the same movement as the
reference predetermined movement (illustrated as a solid

30 line in graph (a) of Fig.15) is measured, and then the
parameter K is determined in a manner so that the virtual
torque (illustrated as a broken line in graph (b) of
Fig.15) becomes equal to the inpﬁt torque.
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5 wearer 12 perform a predeterm ned novenent (.for
exanple, see Fig.9 or Fig.12) for performng
calibration of the surface nyoelectric potential, the
calibration of the surface myoelectric potential can
be perforned without applying a large |oad on the
"wearer 12. 10 For exanple, in a case where a
predeterm ned novenment is perforned twi ce, the

virtual torque.is.tq be the equal,,to t | ar
strength gene?%? efc?lfcirogﬁnn ac rrrlTL}qLoai rftgsl %mé]igoryrn%:%g)ﬁdence
W t lratfllee l govedgertie phitemeter &’ g ingt orlaxstHsoieaks method

torque patterns_ carrespondi tq . reference 1
e e el

bef gr-ebar®iz (e par/ames €r+§orfggction process during
calibration can be conducted efficiently. Thus, the
Pol | owi ng Forbince (r vantwel Seroyei éd 1pnoktained by
where 1Gbration Sudigy ¥he! #éd r 04O bh& SR 2A WS Ping

the wearer 12b(5)er.forrrs a predeterim ned novenent by
usi GFPparanet B}, Ktobeai hedswiyd tthetcahe maidissdoparspeter

wearer ;12.a00 "& (hht b5td NS YS RSE Y08l SClEL Ay the
potential “when the novenment 1s perfornmed again.

Ti (Weakeble)type ®yepsniWadsisdfiogeapparards go015, in a

as rm.n ' td of -~sur.fac e '
S A i R
genehat edader i 1y im casponsdarce nilbeulearsrreb2rtpenf ot mim

th ef det i,ned

o SRERE=ERY | e (s 23 herat R M ERe T rr dRograRn Fathe
of Pbrgadbrmbndeanuendnt asl tHrerebber parameter K is
determ ned i n_a nanner i%%rpét the virtual, tor

ue .
(i1l ustrated B¢t Brdke 18 SEP R PRIy LTERY BrguLEy in
1becanessequiddrd O foR€ckamiiie t @F G841 39 e dke@lehanhig

Forrmul a (9) enployed for_ cal cul ating the paraneter K
usi AGVENFRAS IS FhRMBS 1Ret Hbd 6)i 45t HeS seafe CadioVREent using
aboyerdeseribesh FRBYASnd Mo an embodiment of the present
invention.
Graph (a) of Fig.l7 shows joint angles of a hip
20 Jjoint that change in correspondence with a bending and
extending movement, and graph (b) of Fig.1l7 shows joint
angles of a knee joint that change in correspondence with
a bending and stretching movement.
In Fig.18, graph (a) shows a virtual torque of a
25 bending movement of a hip‘joint in associaticon with a
bending and extending movement, graph (b) shows a virtual
torque of a extending movement of a hip Jjoint in
association with a bending and extending movement, graph
(c) shows a virtual torque of a bending movement of a knee
30 joint in assoclation with a bending and extending movement,
and graph (d} shows a virtual torgue of a stretching
movement of a knee joint in association with a bending and

extending movement.
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K = ETnm(t)e' (t)/ Ee'2(t)...(9) 5 Since the virtua
torque r~ is obtained by «calibration using the

wear abl e type novenent assisting apparatus 10, it can
be said that the obtained paraneter K is equal to
that obtained by calibration using the wearable type
nmovenent assisting apparatus 10. 10 Accordingly, an
assisting force of 1 Nmcan be applied to t he wearer

12 in response to nuscul ar streng N ener at ed
by the cali briEiton et howe JFISFenbal the 4o ERLELEed

pr egRihgk A NG MEMeRB Mg Ghotdinteak eperlﬁ%mmxtas BhgSealsh c
and 18 show experinent results in 15 a case where,

 for TOXERBRE, GOWERALAY BIRMIGE Ofdhg TIRRPEERE 88

show tbRshk A Ghd $iGHe RS GIMRVENBIM YSiFIgs. 88 and 19
cal i bration according to an enbodi nent of the present

Pnvewei ehtaimethivhen) Pofiyminny cgﬁéhsaﬁmmta%ﬁgﬁwg ofo ghe
h|p t rre e

?e%glg &ﬂkéf%gﬁaggg§%§€§%§%? § gragﬁ é%&ﬁ? (2)
FlgSL%wshbns §wifiace mwwﬁlﬂctﬁlcapbneat}aﬁ e ahaext¢mdmﬂg

 SRUGFERPISENSS I i BEONS OO B
- of awv@ﬁehérmhﬂaphﬁﬁbenﬁmmwsﬁé aelfiepepot ntirtoal torque of an

ssociati.on with a and .ext endi n
L oo B Wy tpE That TieoPqaS orh S BHFARYLR Witk 2
MoV &Rl n§f m@rdident], Ohnd ngl‘hpl’ﬁS(S:QC ERbwD nanl\lietshilﬂab@cﬂl di gue
and extendi ng novenent raph & % shows .a virtu

t or G ane%&t iSng© £ G habrhedB86h S‘Pﬁf’c%’?ﬁtlon

assQgiat hqsermltd@; aocbenshng @ﬁh@-tﬁékﬁ@ﬂé NGV eNest , graph
and graph (d) shows a virtual torque of a stretching

novdfenEhers dheh 8T FaratMyrlesdEdrab? e tnidth 04 %e?n%ﬁ@ﬂ@lg
l§ndnm@§ﬁ§ﬂg'&@eﬁ@ﬁﬁn?gint4glQ@%50159uﬁ19ﬁ§ﬁ.ﬁhﬁéﬁdiﬁﬁ

above-descri bed bending and extendi ng novenent is
per frovgpents guaphbdki cshows a reference virtual torgque of a

bending movement of a hip joint in association with a
bending movement, and graph (c) shows an estimated torgue
of a bending movement of a hip joint in association with a
20  bending movement.
According to graphs (a)—{(c) shown in Figs.1l8 and
19, it can be understood that the virtual torgque used as
reference and the estimated torque of parameter K’
obtained from calibration have similar amplitude waveforms
25 and that the estimated torque in association with the
bending and extending ﬁovemeﬁt has substantially the same
size as that of the virtual torque obtained from surface
myoelectric potential.
Accordingly, in.this embodiment, the wearer 12
30 can perform calibration of surface myoelectric potential
by performing a predetermined movement. Thereby, the
wearer 12 can be prevented from being applied with

-excessive load, and the parameter K’ for obtaining a
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novenent, correction results of the flexor and the
extensor ‘of the right hip joint show in Figs.18 and
19 5 are obtai ned when perform ng calibration
according to the bending and extendi ng novenment. In
Fi g.18, graph (a) shows the surface nyoelectric
potential of an extending novenent of a hip joint in
association with a bending novenent, graph (b) shows

a reference_virtual .torque of .an_10.extendi ng novenent
o FREBAT orh beS ol 1 o Bpred Bz gy o 0B
novereehtiand quraple ¢e)cshowsl daseshtamicesiyor que of
an extendi ng novenent '

canhon eanta i
W th a bendi il r/GRehE, "PETd IRsFROFRe To7 i SEBL g

(a) 12hewsot fiee Sifrage1nVest il ke PRtLIHdAanek Rith the
bendi ng 15 novenent of a hip joint in association wth

& b@RIPAGEL nHREARSD, Ofr apf (B IYREWRL a rfTerATRLS, bY
Y'rEQQEiBQrfﬂgaﬁgiu@ o?eﬁﬁénﬁxﬂRVQEEIE dg f%a@!@nﬁotﬁg value

in association with a bending nmovenent, and graph (c)
shows &heetevamtldaritopguboadibefopehaithg Ty dradt dering

hip Lok . ciati . 0 .
A e R G R bR S e
it daadbeourdlenstlded thathe hearertial torque used as

15eference anqk§q$ estinatgd to&qgemo{nggg neter

. Xt & ocedyre O nLrol rgﬁess
obt ai ned from©al’i br BT 6R Have s T ar anp Crufé

wav efkernte? Swartthet hahttbel B8f iappbedtiorique iisndescribed

associatiopn with the . bepndi ng and extendi ement

oo S B reheTanay tPrene ehe 3 B arpyS

virtual torqus ehloannefl FI®MEUKhasethdt@Blea@hii 8ssisting
potential. Accordingly, in this enbodinent, the wearer

12 VSBTERM PRIUGT AfcaPi ¥oE ih TP CeRtcd amidel &Lt ric

190t enki-akic Bower kL EERY (R PIReeher 4 NeG-HERVeRERL . Step S11
Thereby, the wearer 12 can be prevented from being

appl(PegeimafrereXSE8BI ves | Fid-tednd the graramddénoKapRayatus
obt 38! Bgt@rfihdd Lhighet OSBRI od f GRIrMRRAL 6 the

surface nyoel ectric _
_ electric power switch is the first time in S12. In a case

where 1t is the first time in $12, the controlling
20 apparatus 100 transitions to a default mecde in §13, and
conducts a calibration process of the above—described
~default mode (corresponding to calibration part in Claim
1) in S14.
That is, in S14, biosignals corresponding to
25 driving force applied as load by the driving motors 20, 22,
24, 26 are detected from the detection signals of the
surface myoelectric potential output from each mycelectric
potential senscor 38a, 38b, 40a, 40b, 42Za, 42b, 44a, 44b,
and correction values are obtained based on the detection
30 signals. In 815, the load is increased by increasing the
voltage gpplied to the motors one rank. Next, in S16, it
is determined whether the load has reached a predetermined

| upper limit value. In a case where the load has not
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potential) can be cal culated instantaneously. It is to
be noted that the torque applied as load to the
wearer 12 can be set in accordance with the 5

physi cal strength of each individual. For exanple, by
setting the value of the upper Iimt of |oad and the
value of the lower limt of |oad beforehand, the | oad
during calibration can be adjusted so as to prevent
excessi oad to be,a dto.t rer

Next-S8% ﬁgo£% Q?%5f$é ﬁgl %%%hﬁpop es§mog§%c Ut ed
by tReueant tol thn@bappaded stk sig ﬂ@Sﬁﬁpdaadthmﬁpfbcesses
reference to the flowhart shown in Fig.20. As shown
in Fifg524;7SWhen the novenent assisting wearing device

18 i's worn bypthgavepiel I Anrdslet fhdbe RO ROYEr
swi tch gnot shown) is turned on in Step S11

b herrgiaghftethe smﬂéfr Lamphitae® 1nt Ré6 cohthgRIeLg: K’
appafatyfied ﬁ&-QEJ%&Bb@ﬁéegﬁEﬂd@%Tc5h§b£5%¥6H'ﬂ%nsQ£ in 817.

turning on t electric power swtch is the first
time in S12. Im theavbseaprnte Sit7,i & ehErdGliom vREein

S12.. e n@gﬂ&{%g N9ng0 ARRALA! U3 100:h [ANSHd QBsrle &

def ai conduct's "a cal ration
procﬁﬁs;oédtﬂsmabﬂmeedésbxaﬁmam 1neﬁam®tlonﬁﬁ§s state (as in

5o R0 0o e, 58) LRLALL o Rkl 6

gnal's“CcorF espon n o
dr i \Wsrd stongewapfilngedeascd asd .by Thhe ﬂ$;wwn@160tars'

20, 22, 24, 26 detected f he tt
i RAFETECE o % RCB SNy e 1ot B (1 DBt PREE=Ce

f r omyeachcryoe! @eddhiteal POd&itdsall sansofaHBashe38bthdOdsarer
40b, 42a, 42b, 44a, 44b, and correction values are
obt 3i2n88"BALESS oh fRESdef ek il IR ghAITintes3ssitting

15he di@ad L$thneiLasedilye i GirRasSHRg Lt ASprisdin=agey 90
applied to the notors one rank. Next, in 516, it 1is

det slesitred - whBe Havist Kelileatieas ofcsbRefizst time, the
pre %%%q]m§d%%#5¥§% s! b MhtsMalade s ek Bn@ric astinMees fgt fige

as not
dr1v1ng force (torgue 7.} applied as load (input torque)

by the driving motors 20, 22, 24, 26.

20 Accordingly, by having each myoelectric
potential sensor detect biosignals generated with respect
to driving force applied by the driving source and
generating a parameter for a calculation process based on
the detected signals, the parameter is set to the database

25 148 as an inherent correction value of the wearer.

Theréby, based on the corresponding relationship
between biosignals and the power generated by a process of
a predetermined basic movement of the wearer 12 (second
corresponding relationship), assisting power can be

30 corrected in correspondence with the biosignals whenever
the movement assisting wearing device 18 is worn by the
wearer 12 in a manner that the corresponding relationship

between the biosignals and the power generated by the
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reached the upper limt value in 316, the procedure
returns to the above-descri bed S14 to repeat the
processes of S14-S16. Furthernore, in a case where
the load has 5 reached the upper Iimt value in 316,
a paraneter K obtained by the above-descri bed
calibration is set in 317. In the subsequent 517, a
correction val ue corresponding to the nuscul ar

strength of .t arer ained fro

cal FEREEF oh? | o Srorr b R Brd: aetat P HE8T g qatisricd.
show ng the waaner ﬁ%mammﬁshaonavmm caﬁsrslln‘mgje
wear i ng deyice 18) That in 315, a ar anet er §§8

obt di%ke#oBEEHAY Fﬁea%%Jr%%mcﬁ forREe GRS PWS@?%CWl

pot eifchal +RECHMR11cbAtAoL asfiaMier Bohfihussanatil 1ehe
generates a force of 1 Nmwhen in a notionless sitting
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oo s s 108 itk LIy 1 S BBrB2a 24,
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our’ g“ﬁna t@%ﬁ%ﬁ?? %raEf;xu et ercro 1%§-Ca|§éF9?F%§%on
. progess baserhion 1)t her d@teecﬁcecdoal gaa:hg],e memanahed::érthe
Is set to ige datggase 5 148 as an inh ; +
cor MEEERBN ¢ atUEBFUE HeT nedt e P CO%E%?EW VBA¥8q BRI

cor respepdiag JIIEb@&k@Qﬁ(SkhdbﬂdEGMHHtlbé ogisgnaks abfeddigh of
power gener at ed g%aa process of - Eredeternlned ba5|&$

mov éREnted¥ S He? ﬁéﬁ@ﬂ%&@ﬁdca PrrdponBPRgTent

15€el atoQAshh PRig A% St TREL POMRY 58BebEB3B CehteshEdet N
correspondence W th the biosignals whenever the

mov Siesatrihedi Bt i19g SweEr | pRPUEHSEe 18 is worn by the
wearer 12 in f\%'{%ﬂﬁ%%e%ééttct% CRLEESPONAIAG s embodiment

relationship etween the biosignals and the power
gen@ﬁap@d bymxﬂﬁg to conducting calibration for one motion

after the second time or more. The correction value
20 setting calibration may be performed after the second time
or more in the same manner as the moticonless state of the
first time.
_ Next, a control process for each correction
value setting mode is described with reference to Figs.2l-
25  23.

Fig.21 is a flowchart showing a control
procedure of a calibration of a first time that is
executed as a default. It is to be noted that, in a case
of calibration for the first time, the above-described

30 correction value is set by having the wearer 12 generate a
muscular strength for maintaining a motionless sitting
state with respect to the load from the motor.

- As shown in Fig.2l, the controlling apparatus
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43 wearer 12 (first corresponding relationship) is
satisfied. Then, it transitions to a normal contro
node for conducting an assisting force control process
in 518. Then, the normal control node is continued
until the 5 electric power switch is turned off in
Step 19. Furthernore, in a case where the operation
of turning on the electric power switch is the second

ti r more in 512, .it transitions it

bboddSuBelridet® RESSHPY AR (ihRh Sk 2o hetond v
S21 supplofied ipredbfevalined satiking eatrndirtattioonthe driving
(correspondjing . to_calibration part. in d ai for, ..
o mogoRant o 0 g0 bRr B ¥l e BBl al b Shel S ecing
CONGHEE BH1 e S 512 tEOBEEEhE Oftat@irue?2 ( paERiBhgll, ) the

set in correspondence with the nmuscul ar strength, of,

P he vRaEPEr 14 DBRTATREJ2 T POIFLIRE ERFFRHER i10n thEvahERtRd

(as ghatsheyp ddndriedidh) thd NBRvihRerHFracess atieOhri feng
above- described S17-S5S19 are conducted. It is however

to b@tngﬁeaptﬁét QHFSZQHbodinent is not limted to
conducting caliy atih°$_ﬁg9rm SRLE oo @it Begnals of

second tinme or nore. correction value 20 setting

cal itheawearemel? eepebtaimed fabmeeathenwwd@adri.pnpotetial
re in the,sa ma r t nmot, .0nl £ss St.at e h

17t & ke e R e a Mane i Pgcontly (8, 3iBLe Bhed Mn

cor r3egt, i based alrnueheetbasgrab dyord edesior idpdenwibh signals,

reference to Figs.21- 25 23.. Fig.21 is_a_flowhart '

Show Ha= SURbrtPole gPoRbimarsst BY cal FHAIt of a

first time thafer,s inegeeut €k dnpatdedagld .apdilied &8 bead

noted that, in a case of_ calibration for the first

timeS CREPERRA dUidds dPrheRoS S dBEf oh T elitie X WEr  Then,

1By havinpg, the WRaRk+1dn dsdElhe tBe MYSEURT okl engtthe
for maintaining a notionless sitting state wth
r espaEtuRd tdelindd FroftHEhot dhen, in S36, a parameter

correspoﬁding to each phase stored in the above-described
calibration database 148 is read out for multiplying the
above-described proportion with this parameter, to thereby

20 cbtain a correction value {correction parameter} of the
control signals supplied to the motor drivers 92-95. Then,
in $37, the correction parameter is set as the parameter
for autonomous control (corresponding to correction value
setting part in Claim 2).

25 Accordingly, the wearer 12 wearing the movement
assisting wearing device 18 can automatically perform
calibration of biosignals in a sitting state without
requiring any laborious procedures for performing
calibration such as attaching weights as a load to the

30 wearer or attaching a coil spring as an alternative to the
weights are required. Accordingly, the time and effort
réquired for calibration can be reduced significantly.

This will further promote putting the wearable type
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As shown in Fig.21, the controlling apparatus 44 100
provides a driving force (input torque) as a | oad by
supplying a predeterm ned driving current to the
driving notors 20, 22, 24, 26 in correspondence wth
the sitting. notionless state of the wearer 12.
Accordingly, the 5 wearer 12 generates a nuscul ar
strength in the sitting state for countering the
driving force of the drivin tors 20 2, 24, 26.
TheHoVEReB8 2 STy PG tPPE Tte B ST U8 HAareaf Uppaind
weargbuldr s ehphidl Redrivnmgaehmbvestec tasise spohgnt i al
10 sensor 38a, 38b, 40a, 40b, 42a, 42b, 44a, 44b.

TheﬁPPﬁﬁaBB%,i%ased on the neasured nyoel ectric

potential si gaglhermBr¥i Mnlcdraeduoh Svfsld FBheHe Yot in
cal cul ation. Then, in 534, the input torque aEplled as

b oadtoricespongrnras] Wilthhthées oy efdehe rvass@ty Let haying
~tor [ t

o STk e e aBacl a0 hovesacibe

Thelpaidnob3the avgearcani? efor gemfespondi ¢al byagaen - pHELEs

stored. in_the above-descr.]| alib i :

g ergo} Ba e RHEERESEI VPR (BRRLOLEL SRARIANREE e
pr opaat-eoaf wihd viczirerpa? sarei er driivithefetne 20 bbtain a
orrection val ue .((carrect.ion para er) of the.. .

L onererreT e B Featis g e to: i fpprdigsopari th
Therhe nBvSRdnt IdTE tEOr KELtdON 2pRERBRI & tie F§bedsctiie:

parameter . for_autononmous control (corresponding to
cor PeEEPEHY abtid s HERFRY Tart in Caim2). 25

Accordingly, fhe-deaceradZadBaiding Fhecaomeierhe driving
assi sting wearing device 18 can automatically perform

cal iSBRAER 0RABILDIBHILIALI 11 i TR TEARER YL ISt HHE Wit hovt the

15€0YiLi-ag 28Yalaher auS-REQeadH 8% EOT:DRIHiOHT Ng

calibration such as attaching weights as a load to the

30 vesreodivglat thehivpgeneroidf dhei nganmer df slRePRastafely

ta(r:: dtate%%f'lg\ré%éig\p{aqcﬂte aﬁﬁﬂyiﬂgedcoop‘ﬁﬁgﬁdbpg{é/o ltiht%ltei HEsisting
force. Thereby, reliability of the wearable type movement
can be further improved.

20 Particulafly, the wearer 12 can perform
calibration with ease even in a case where manipulation of
a worn movement assisting wearing device 18 is considered
to be difficult, such as a case where the wearer 12 is a
beginner. Therefore, even in a case where the wearer 12

25 has difficulty in moving freely (such as a physically
impaired person), calibration can be performed while
avoiding movement difficult for the wearer 12, and
calibration can be performed in a manner complementing the
physical deficlencies of the wearer.

30 Next, the above~described calibration of the
reconfiguration mode 1 is described with reference to
Fig.22.

Fig.22 is a flowchart showing a control
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required for calibration can be reduced significantly.
This will further pronote putting the wearable type 45
novenent assisting apparatus 10 into practical use and
popul ari zi ng the wearabl e type novenent assisting
apparatus 10. Furthernore, the correction val ue can be
set in 5 correspondence with the state of the wearer
12 having weakened rnuscl ul ar strength w t hout

applptdR@daxeessiay eechaadyQfat e W%@E.Sfa@l%rf For one motion
per rn1ng cal i bration. hIS enabl es the correction

val usifglpenaeamapddor dfhgis ot e neted ethsft tthe wearer 12
12 asyed HELYAIN0 ioREEe e On 2 b ACEUER & YRR cLAfed Ktate

t he wearer I n cooperation wt e novenent o

wearae timba@eldl&)nnt heshybbleqosiitiopotrentheakcast cbf]e
e SSIStIn force

i b e LS M B B0 A5P B 5%%%rdaﬁfnue%@mﬁr%h

vmllrafbrEhee mgbemQameiclﬁbthnﬂum;stherfggﬂnﬂdlng ob

callbra Accordin t he novenpent thegm§

S b el Ps Y anf (hatet: Tanths meipor

or too |i ttI eAfssiowhi hg FigQrae. tiibe&&bwrolrlthgaapbaﬁtus
can be further

of tg ge rable t ge novenent , _
Ve GFRFF yENGY5e AREarRY JELeCAAOBefiGRaAS
10a|EﬁbﬁItH@ &ﬂdﬂé @éﬁ§o§¥eﬂ1|W6ao§a§EeWGﬁk§301nts in 541.
mani_pul ati on of a worn novenent assisting wearing

devilfe21825% WEIE §Be NIty Ss@saref7uls deertaghanges of
casgowher gndne Jweaner sé@oﬂc? ®inkedk ey Thehelns eknee

even in a case where the wearer 12 25 has difficulty
in ﬁﬁ&?ﬁ@lﬁgeﬂﬂ?@m€§tc%faEhQ1Wﬁ@?@rcb@I%n a ﬁpaﬁne@ state (as

per $8Rkn %"I‘lﬁl@ @%?on %&ﬁ&%ﬁe%gi?gf %ne?vg %I on

nnvenent fficul't "for e weare
1éanbb§eée®mdﬂwedEKﬁcalmmnn@rmdsnﬁt@naﬂmim@gﬁbesensor 74,
phys |cgh g$g|0|en0|es of the wearer. 30 Next, the
above-described calibration of the
Then, in 543, a reference myoelectric potential

'-corresponding to the movement angle of the knee is readout

from the memory 130. Then, in 844, the measured values of

20 myoelectric potential of the wearer 12 are read out from
each myoelectric potential sensor 38a, 38b, 40a, 40b, 42a,
42b, 44a, 44b. Then, in S45, the reference myoelectric
potential and the measured value of the myoelectric
potential are compared.

25 Then, in S46, the proportion between the
reference myoelectric potential and the measured value of
the myoelectric potential is calculated. Then, in 847, a
correction value (correction parameter) of the control
signal provided to the motor drivers 92-95 is calculated

30 by reading out a parametfer corresponding to the movement
angle of the knee from the calibration database 148 and
multiplying the parameter with the above-described

proportion. Then, in'548, the correction parameter is set
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reconfiguration node 1 is described with reference to
Fig.22. Fig.22 is a flowhart showing a control 46
procedure of a reconfiguration calibration for one
notion (single novenent). It is to be noted that the
wearer 12 noves his/her knees froma bent state to an
extended state one tine while in a sitting position
in the case of 5 performng calibration for one

MOt i, QN+ EURL RGRITE £or ! £ E5RMRTEOELEST I i rRREBBAEBIS to
corresponding to «calibration novenents are stored in

t he qmr@r:qumrah@ showWNg Pty ip2Clake Dontrol i ng

appar at us ac[doe}cﬁTgll?r . mé(\’“ﬁ{é“ %"alﬁﬂféglcﬂ{ &N %he7% ecofnd

det ecti on S|gn e angle sensors 74
t he timeeof ohoitss, itheSparameter d<as eanhee ecatrpeciagl by moving

rs 74 /6 det.ect _changes nt_.a
ecgcﬁ‘(? j Of %tl%ba al %%gn% f’ﬂg‘f e nee 8 5 Q‘%‘t%ogft &ang the
noverantngf fohe: wearke d21ivingmwitbte n@O stt.e 2(4a526
shown in Fig,.16), e of the ee IS set
5 Hhelrohn i KiBAERL ol 4 GHAREEr POM Thd agreDe Teduced
seng@nsideradBy iahdS4Be Thed,rdguizéd, in pefmirdnge
myoel ectric, potenti al correspondlng to the myvenent

ang| e 4P R REOR - s VPR BRI TS PENPRRRE mitfdryLeggvearing

1dhemieviiBeSt¢, cdh @ maasut &by al lA%%oQéllrz@leQﬂee@bﬂhﬁratlon
potential of the wearer 12 are read out from each

my odiogc the csprermshttiie SBraore 38aowsghrlkioy teobe abarted
42b,. 443, 44b. Then, in S45, the reference nyoel ectric
potentlal and the neasured val ue of the nyoelectric
potentlal ar eNenpahedaboge Trarribads5gsl ikyagion of the
pro n ol t
Dot SacPar PR Ve meaS.? o e o FLBF essrenee, to
1pot &itg.aB . i sIkaileulratedfidimest,ionnmS4dE 2afﬂunwmeaeroh2
val ue correct|o ararretelrrgenc,}_9 fhe coni r ol gag

5 &

pr oi®ded ¥'d T e hREBrear Ty g 051 o I

sitting state {(phase Al-A4) and then returning to a
sitting state (phase A4-Al) (See Fig.9).
As shown in Fig.23, the controlling apparatus
20 100 determines whether there are any detection signals
from the angle sensors 70, 72, 74, 76 of the movement
assisting wearing device 18 in S§51. In a case where the
angle sensors 70, 72, 74, 76 detect changes of joint angle
of the first and second joints 64, 66 along with the
25 movement shown in Fig.9, a reference movement of the
. wearer 12 is set in 552 by selecting a fask stored in the
calibration database 148 according to the detection
signals from the angle sensors 70, 72, 74, 76.
Then, reference myocelectric potentials
30 corresponding tb the reference movements of the first and
second joints 64, 66 are read out from the memory 130.
Then, the measured values of mycelectric potential of the

wearer 12 are read out from each myoelectric potential
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30 by reading out a paraneter corresponding to the
novenent angle of the knee fromthe calibration

dat abase 148 and nultiplying the paraneter with the

above-descri bed proportion. Then, in 348, the

correction paraneter is set 47 as the paraneter for
aut ononous control (corresponding to correction value

setting part in Claim?2). Accordingly, in the

cal idenabic 0B84 pr3duie 48e¢0arh, 14215 QhaDI4: iWh@54. Then,
paraneter _[K can be iorrected by nmoving, 5 the knee in

X sitfi At %‘f%%e (BRELRDET thyPAkicrhdat R et Rgasured

dri viyeg1beteec Glotche 16l i M Gphers 20,572, 24, 26.
Ther eby, the fhy5|cal | oad of the wearer 12 can be

reduced constRfét-atiby BREPITE N RELreei thed reference
B eRRblNGot S8 i @hi-98) af e rth\@eﬁEbQQ% &e\rém\éee?n£he

assi Sting wearing 10. device can be shortened
AccHWerhgryric metealtinbt ats crelcudpted elms &ddnd fhee, oin 557,

moreg a gk?&@t &%ﬁgeb? $|on o EEﬁargﬁgééﬁfh§XEh tééptrol

above- escrl cali Feco |gura
nodeignag Ekﬂxmdé@edomtmélmaﬁbgrdm@eerﬁ 92H95Fug 23lculeted
the_ reconfi tlon node .2

or BYERERR e 2 aP el KRR r g 8, epvaent

16t abeglphasethd kAép ansh tihen cagtbrateh tdatabaset 149 Gnd
state hase A4- Al See Fig..9). hown in Fig.23,
t hembl&%?P%rﬂ%&hspéa]g%W%?r %dt]foi%é%e‘i‘ e AES it hor
t hebeopberadty. daheatl i O sHiggnahs coéresotitd pRGLMeter is set
sensors,_ 70, 72, 74, 76 of the novenent _ assisting

weafEngRaeAFetsT] fOBEUtANITRUE 4SRN écpﬁéesawg#:@g to

sengeksedPion’ Jaltéd, sdbr 48} eat-tChaN@LsinPfyj. 0i nt angl e
of the first and second joints 64, 66 alon with the

195 npvement A& iR $5%. 9t dsrdeteeniae BRT die task
t he,ewegs ecgalji%r‘a%léﬁtmd%né% by sel861dNg qnt %Sgase where

stored in the calibration database 148 according t
t hetHerects on regipgnians Hhesm theSadgl theserstr shage 22,

’uggated in 860, the processes of the above-described 553
and those after are performed again.

20 Furthermore, in a case where the task of the
calibration movement is finished, the calibration
operation is finished.

Accordingly, in the calibration for the second
time or more, the parameter K’ can be correcied without

25 using the driving force of the driving motors 20, 22, 24,
26. Thereby, the physical load of the wearer 12 can be
reduced considerably and the time required in preparing
calibration after wearing the movement assisting wearing
device 18 can be shortened.

_ 30 Therefore, cdlibration suited for the individual

can be performed such as performing calibration of surface
myoelectric potential according to a bending and extending

movement of the wearer 12 or performing calibration
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Then, reference myoel ectric potentials 30
corresponding to the reference novenents of the first
and second joints 64, 66 are read out fromthe nmenory
130. Then, the neasured val ues of myoel ectric
potential of the wearer 12 are read out from each
myoel ectric potential 48 sensor 38a, 38b, 40a, 42a,
42b, 44a, 44b in 554. Then, the reference nyoelectric
potentla ric tentia
Coraredoi Rl st X REREERFE wvIERE thte RseNeeRer 2
refemammeeanﬁ antesidechl b Cheotianssatinands 1ftg nyeasated
val ue of the nyoelectric potential Jis calculi%ed in

556 ACPREAIIHY 55VEN A0 cBr Tt MO Faltie (&orrecti of &

par yekeEr10f iieent petsors] GRakbpa pvdrdednt Bet bérformed
nmotor drivers 92-95 is calculated by reading ou

par aﬁ?@@éﬁlﬁfér%@paﬁaﬁﬁgm%ef@% FHEnEHR bfopgﬁépém%@ by the

the @cgi tnﬂ)%ll?c@li' ?é@ééx@%rd%t:égﬁéﬁqgl% andeference
nultlplylng he "paraneter with the above-descri bed

proﬁ@WﬁW@ﬁt Thathernmgggrentfe (dgskerti on paraneter is
set ¢ gﬁﬁ@ﬁ%ﬁﬁhﬁﬁii?f aut ononpbus contro
n

(correspon g to correction value setting part in
Caim2). 15 Thems, tonbs590ted tihetdeherabavsddasetrhbed

1hhe etn%% &t Jtrkn &3 i?ﬁh %8%”‘%}’1%”219(%1 descrl“%gagﬁd ﬁéjﬁble

A case where €re is a renalnin ase
nexbfphamevemEnﬂJpdaﬁeﬂlm@ éﬁﬁhraths pmmﬁxguned ab phevide an

above de crib hose r are

agaiT g fﬁ? Pe%pl %9% t&ﬁewga¥ ask%%F'Fﬁ%mple
cal Iﬁhl’eabhféﬁeﬁlﬁ)\fi@ﬁ‘éﬁtlbﬁ ﬁa;mr@a@plw@ tald boatnent
operation,is finished. Accordingly, in the calibration

f or 3SRESELLD RPPARHES ?O%E]r%ﬂeldhéop%?%]n’%i &eKMOUERE e OF
160r rggked without 25 using the driving force of the :
driving nmotors 20, 22, 24, 26. Thereby, the physica

| oad of the WBHFGRITOTEanaHeoudbdtheddRwmsidgscapPsdand

the jaB: hegui didri Be T 8P AGuration of transmitting a
driving torque of an electric motor as assisting force,
the present invention may be applied to an apparatus

20 generating an assisting force .by a driving source other

than an electric motor.
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calibration after wearing the novenent assisting

wearing device 18 can be shortened. 30 Therefore,

calibration suited for the individual can be

performed such as perform ng calibration of surface

nmyoel ectric potential according to a bendi ng and

extendi ng novenent of the wearer 12 or performng

calibration 49 according to a reference novenent where

the wearer 12 bends and extgndgchi s/ her knees in a

sitting state. Accordingly, even in a case where the
~wearer 12 is a physically inpaired person,

calibration can be perforned 5 according to a given

novenent that can be perfornmed by the physically

I mpai red person or according to a reference novenent

f other novenents (tasks). | NDUSTRI AL APPLI CABI LI TY

t is to be noted that the above-described 10

enmbodi ment i s1 hota kieArhBle te/gehacabayer dasaisithad apparatus

exanpl e _of a nopvenent assisting apparatus confi gured

to pREVIEEAr KISCHRAPITr COTt Bethetigy ¢ biophgnal from

wealzehedZer FY RXRMBhE, asdNAiRGEFEREI AN VRALIRN i ABYudEg &

applied to a novenment assisting apparatus configured

t o AFAVERTt FLGASY ERENEPREYINGS aa AR Viny ridreenbpethe wearer,
18! thandh the ahoyerdessri et -rbagi ARN4.dSS6E BESrée to

configuration of "'transmtting a driving torque of an

el egenetahotar aasiasingt fonre eccerdinhetpresenection

i nv ' l .app u 0 [

an Saanel; SReRAR] L AR RTAROREAL s AR R e

el eosbrepembtasisBOnGLébE aths] chAraeieableel bypeomprising:

novenent assi stj apparatus. . incl yding .a detectiing.

part for deté%tQ%ﬁébggg%%%i%ﬁﬁﬁ fPFo§${Eéklng b8 gnar
15 corresponding to the driving force applied as a load from

" the driving source and setting a correction value based on

fhe detected signal.

20

2. A wearable type movement assisting apparatus
including a detecting part for detecting a biosignal from
a wearer, a movement assisting wearing device including a
25 driving source for applying a driving force to the wearer,
and a contreol part for contrelling the driving source to
generate an assisting force according to a detection
signal detected by the detecting part, the wearable iype
movement assisting apparatus characterized by
30  comprising: -
a load generating part for applying a
predetermined driving force from the driving source as an

external force when the movement assisting wearing device
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a wearer, a novenent assisting wearing device
including a driving source for applying a driving
force to the wearer, 10 and a control part for
controlling the driving source to generate an
assisting force according to a detection signa
detected by the detecting part, the wearable type
novenent assi sting apparatus characterized by
conprising: a galibration part for detecting the
bi osiyHRID 8% Y MEERGRAI to the driving force

applied as a }oaskddc@Abnt Hig1 el isdthangopsee fndgeabtabihg a
a correction value based on the detected signal. 20

2. MaRBECABF efe% Fe cROFBABRIOMINIOSEPAGSHPPHISS d§ accordance
i ncludinngna det&ationdspahin iy Gl echingl Halitosha@nsdtting

from a wearer, a novenent assisting wearing device
Bnclthgi pgrameBemrdsyiengosdvereort aeluppf9F ridiea WeArer ng
force to the wearer, and a control part for
controlling the driving source to generate an
assisting force according to a detection signa
detected by the detecting part, the wearable type
novenent assisting apparatus characterized by 30
conprising: a |oad generating part for applying a

redeterm ned_driving force fromthe driving.source as
lﬁn ext er nal ?org%mhﬁ?ﬁr?ﬂgeﬁﬁﬁﬁhﬁﬁyegggFé¥%ﬂﬁgﬁﬁgring
devigipardtuk Sasaflinibgdt he veamer;, andractayizeet tanthat the
val ue setting part for genera&%&g@a paraneter for a

cal GRldPraR Pr deadds 1BgLedeRd i B8F A "Aet h t he

det @I @BpShANR, R fchensR Rl twirdkt 1RO S@idtiB8 sbonal
the paraneter as a correction value for the wearer. 1
3.

: 0
TrtoRearabY ethe) fetRByENE RS $nst P neP s raone! akor
18! a!%s%%om%elm@dr@t}%@%ﬁg&d in that the
calibration part i1ncludes a database storing a
cor r espondi ngwhetedtn ¢hehfenbealwviertt Rergetiecttihgncontrol

S'gQﬁbnal stored in the database according to the correction

value set by the correction value setting part.

20

4. The wearable type movement assisting
apparatus as claimed in any one of claims 1-3,
.25 characterized in that the detecting part is adhered on the
skin of the wearer and detects a myoelectric potential of

the wearer as the biosignal.

30

5. The wearable type movement assisting

apparatus as claimed in claim 1 or 2, characterized in
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detected by the detecting part and a control signa

for

15 controlling the driving source, wherein the

control part corrects the control signal stored in

t he dat abase according to the correction value set by
the correction value setting part. 20 4. The wearable
type novenent assisting apparatus as clained in any
one of clains 1-3, 25 characterized in that the

det egidtNgrnRandydrferad B%gggtgg? the risk Gepfcd ReNBREST

and detects a nyoel ectric

ential "of the wearer as

the bi osignal2 86L5: PPA&, wear abl e type novement
assi sting ap&’.afﬂ}kg:; lt%%at%té‘%ée@ﬂrgvgaﬂilc%f&ﬁi d %g’t the right

characterized in

ment™ assi stin

weardigg beldeethanoiaigésbedtwaitst belt, a right |eg
ssi sting par ravi.ded_at.the righ si de, bel qw,t he
q clidf)estg:a ].Iegf s :ésg %lns%ip%ﬁ:n FOVL ecg At Ve h D8 ot

wai st belt, an

par rovided

at tshelel pklow silde vadlsawbehe, wai st belt, wherein the

right |eg assistin rt and the left ]Jeg assistin
pa?t inc?udesw}ée??l%sfp&?rﬁﬁ&%ﬁe@naﬁﬁbsﬁﬂﬁw ia‘ﬁ‘daghe

10 mumene§upaidding phet Wwansludeel t, a second frane
extendi ng downward fromthe first franme, a third

frame extending dGwhi&FE FFOM (HEendeRd P fmade 12522
1bourfahnbraggpurtwhigclina $91d0mgickde of the foot of

.the wearer is placed and provided at a |lower end of

the third frane, & FeFSRJ) brafte ierterpbRedayeriRaen fom the

| OWEHi st frame,

i5

20

25

30

a third frame extending downward from the
second frame,

a fourth frame on which a bottom side of
the foot of the wearer 1s placed and provided at a lower
end of the third frame, |

a first joint interposed between a lower
end of the first frame and an upper end of the second
frame, and

' a second joint interposed between a lower
end of the second frame and an upper end of the third

frame.

6. The wearable type movement assisting
apparatus as claimed in claim 5, characterized in that the
first joint is provided at a level matching the height of
the hip joint of the wearer,

wherein the second joint is provided at a level

matching the height of the knee joint of the wearer.
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end of the first frame and an upper end of the second
20 frame, and a second joint interposed between a

| oner end of the second frame and an upper end of the
third frame. 25 6. The wearabl e type novenent
assisting apparatus as clainmed in claimb§5,
characterized in that the 30 first joint is provided
at a level matching the height of the hip joint of
the wearer, wherein the second joint is provided at a
| evel matching the height of the knee joint of the
wearer. 53 5 7. The wearabl e type novenent assisting
apparatus as clainmed in claimb5, characterized in that
a first driving source is provided in the first joint
for transmtting a driving force for rotating the
second frame, wherein a second driving source

provided in 10 tHe ¥sesders divme Feve ?%?lﬁﬁst%sltﬁﬁga

- dri VcﬂpgﬁrggﬁQGasf QU1aif@bath ne) dike st hhdrifam.zebo18. tHde a

- wear abl e type novenent assisting apparatus as clained

i n diaisi ¢r1wreﬁ FNEFEz e prPUiRed fRethe Figistaagint for

sec bk YE DG SOWGSnbNEbHAE 2 2B9LE: RGNS sdRhd frame,
detectP%g g ?g?nt angl gb 20 9. A callbrétﬁon aﬁbaratusrame
of a wear abl evhsussin 25sgoyetreinivisgi sonnee dpparaviged in
or r rat I r

el g e L

soumceagéngrﬁwernhumd ﬁssmstlng pomer correspondlng to

bi osignals fromthe wearer by associating the

bi osi gnal s and the assisting power to a 30

predeterm ned rel ati onshi p, the apparatus

characterized by

15
8. The wearable type movement assisting
apparatus as claimed in claim 7, characterized in that the
" first and second driving sources include an angle sensor
for detecting a joint angle.
20

9. A calibration apparatus of a wearable type
25 movement assisting apparatus for performing calibration
whenever a wearer wears a movement assisting wearing
device including a driving sourée generating an assisting
power correspending to biosignalé from the wearer by
associating the biosignals and the assisting power to a
30 predetermined relationship, the apparatus characterized by
comprising:
| a first storage part for storing a first

corresponding relationship between the power and the
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conprising: a first storage part for storing a first
correspondi ng rel ati onshi p between the power and the
54 biosignals generated by the wearer wearing the
novenent assisting wearing device; and a second

" storage part for storing a second corresponding

rel ati onshi p between the power and the 5 biosignals
generated by the wearer during a process of

perfarm.n predet ed ba5|c novenent ;

D Gt o1 TR0 Y AL GRAT s heres 1B Buf T HELr g Cphepgment
ﬁbveﬂﬁﬂktﬁﬁgtﬁ@aMﬁajeévaﬁd t&mﬂsecond correspondlng
rel ati onship, a correction of assisting 10 power

Cor respondi ng>t TG BEBSTERA Y SoBer For T SPeond
sat isfrtieRgohBend i Fellate BhEREP Wstiwegn ehatpefghizpd the
whenever the novenent assisting wearing device is

Ror Pivpigrals veenea tedsby otherieagsr| 6\15%%@ pPSFas T

of thg ﬂé{%&ﬁ@'@ pﬂéa%%eﬂﬁymrﬁaﬁ%smé%ﬂ&@ppar atus as
claimed in claim?9 20 characterized in that the

first corresp@h@ﬂ@ﬂy bekadi emsiHio bigsioteks tIpneyehed during
navidfil 80081 hbvsndil el 2he A J'Weg]an&eﬁlﬁ’@gec;o%dt he

bi osi gnal's, erein t e secon correspondi ng
r el atdmmespbpding | nedesianskelnt iomhrirpcbeemedh asshahiyes

1§ the bi asional s and the.ghanges 0L Lhe, nower oLy 25:

asi c nove prog a |bra%|on
of asafrﬁalfyﬁlggtyme fumtenenremmcﬁmigngeh@%p:amm‘lu@ whenever

enabl.ing a conputer, to execute c brat Qn whene
woardls BeRrBREE i sbapT UERT i REVISh | hgauPle iE
i nclusdivag .a driving source 55 generating an assisting

power corresponding to biosignals fromthe wearer by
associ ating the biosignals and the

~ 15

10. The calibration apparatus of the wearable
type movement assisting apparatus as claimed in claim 9,
20 characterized in that the first corresponding relationship
includes the power having a positive cofrelation with
respect to the biosignals, wherein the second
corresponding rélationship includes a relationship between
changes of the biosignals and the changes of the power of

25 the basic movement.

30 . 11. A program for calibration of a wearing type
movement assisting apparatus enabling a computer to
execute calibration whenever a wearer wears a movement

assisting wearing device including a driving source
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assisting power to a predeterm ned relationship, the
program characteri zed by conprising: 5 a first program
for enabling the conputer to store a first
correspondi ng rel ati onshi p between the power and the
bi osi gnal s generated by the wearer wearing the
nmovenment assisting wearing device and store a second
correspondi ng rel ati onshi p between the power and the
ner at y_the wea 0CesSSs

10 biosi%Fals ge gd b rer d .ingta g XA
of IPBFFErtihg a®prédet® MAES 635TTHovenent, and ¢
sec&mdmptn@rﬁﬁnﬁaarbgna@éé&&aﬂﬂmg cbﬁmmmd%}ghalspendOtma
correction of assisting power cqrrespandi.n 0

bi 0&FGREFSHIEE 0Ot ﬂep’g?‘gﬁe&ﬁ‘éflggg’gﬁért&?gﬁha@r i TP

the plaghasi cnamvesrnte@fpy hompeasengand the second
corresponding relationship stored 1 n the second

3torage part awHeASthBTOGHR AT Rk H1Y ddewearPHEer to
devis¢rk Sz Wik tb¥ol PEsMER Bl Lok + S@tdrSiy bREwkhE £hd Hower
corresponding relationship stored in the first
st oeagetharkiosggnals generated by the wearer wearing the
movement assisting wearing device and store a second
corresponding relationship between the power and the
10 Dbiosignals generated by the wearer during a process of
performing a predetermined basic movement; and
a second program for enabling the computer to
perform correction of assisting power corresponding to
biosignals based on the biosignals generated during the
15 basic movement of the wearer and the second corresponding
relationship stored in the second storage part when the
movement assisting wearing device is worn by the wearer
for satisfying the first corresponding relationship stored

in the first storage part.
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