16 JUN 2006 1 1310- FEEDBACK GAI T TRAINER Field of the Invention [001] The
present invention relates to an apparatus and nethod for a bio-feedback
gait trainer. In particular, the invention relates to an apparﬂbus and

met hod for providing instant visual feedback of a patient's é&i N 66 gai t
rehabilitation. Background of the Invention [002] Gait trainers are widely
used by therapists and medical workerslin the rehabilitation profession to
hel p patients (for exanple stroke and accident) w th wal ki ng probl ens.

[003] There are several and a variety of Gait rehabilitation nethods and

these are well docunment BIO-FERIOBACKOGAIT TWRABNERaNd articles. To assi st
in-gait rehabilitation, therapists often use the aid of a variety of

trai ning aids and devices. [004] O the many training aids and devices, one
of the nost inportant is the Gait Trainer. Mdst Gait Trainers allow a
patient to physically perform wiieki sfghekeratiges while being supported by
supporting neans such as hand rails and body harnesses. A conventi onal
Gait Trainer would be a platformhaving raised hand rails on either side,
where  d0QHt i Hiet presant nyspoen rdlates 6 an appanefupané nhethath &ir| & bisHe¢dbadlabaii ng on
the platform The .tqer ist would likely be assisting the patien{_at the
sane ti iPREni Popartigpian, dhe, inygpaa rejptes e canyapnagaipns 28d Hacthed ker providing

pl at f or it tenmn targets..can be placed on the platform
requiriﬁéﬂ#ﬂé%%%¥%3ﬁ¥m¥§f§ %ﬁ%#?%ﬁggﬂggia%?épﬁﬁoﬁnd footsteps to fall on
the targets. The therapists can use these targets for progress nonitoring
and for increasing |level of difficulty in rehabilitant the patient by

pl acing these targets further apart. 16 JUN 2006 2

Background of the Invention

[002] Gait trainers are widely used by therapists and medical workers in the rehabilitation

profession to help patients (for example stroke and accident) with walking problems.

[003] There are several and a variety of Gait rehabilitation methods and these are well
documented in professional journals and articles. To assist in gait rehabilitation, therapists

often use the aid of a variety of training aids and devices.

[004] Of the many training aids and devices, one of the most important is the Gait
Trainer. Most Gait Trainers allow a patient to physically perform walking exercises while
being supported by supporting means such as hand rails and body harnesses. A
conventional Gait Trainer would be a platform having raised hand rails on either side, where
a patient can support himself using both handrails while walking on the platform. The
therapist would likely be assisting the patient at the same time monitoring the progress of
the patient as he walks on the platform. In addition, predetermined targets can be placed
on the platform requiring the patient to coordinate his walking and footsteps to fall on the
targets. The therapists can use these targets for progress monitoring and for increasing

level of difficulty in rehabilitant the patient by placing these targets further apart.



[ 005] To assist therapists in nonitoring the patient's gait and progress,
video caneras are often used so that therapists can concentrate on
assisting a patient during gait training and then review th&ﬁ‘ﬁ“ﬂ’?ﬂﬁt ape at
a later tine to nonitor the progress of the patient. The I|imtations and
di sadvant ages of such a systemis obvious. Tine is di sadvantageously

wast ed and the therapists are unable t& nonitor and correct or advise the
patients during the gait training. [006] Recent devel opnents in technol ogy
have resyydsed Toséi ' jtdante T4 Er j i.ners
all ow t hg dgsgi tTI 0trll rS ggﬁf‘%\éﬁgﬁsﬁg glgdgﬁgﬁ ﬁgﬁbﬁﬂggﬁﬁs %agtl Eglg Irﬁg%%%zgle\glsi%gﬁlerge%se ors on
the Gait ofteniusslsoahsat therapRer cadl dopverthaterort stQﬁn%@ il dduiab ohiv trbiinfhg and
reference. [007] In US Patent Application No. 5,476,103 a it Trainer
appar at ushdnsrediewctho sadeof ape atsskesitime andonitof ediyagiest bhitri pgienThdhe
apparatus, di sclosed utilizes several force plates nounted on a platform

al | owi ng lisuRtippsyansk disadyaniases of spehta axstene inebkivusn Time il disidyrmtageoBslyh
force plate i.s lar enough to commodat e patient's foot and conputates
the cent dystegdang gl?egg‘efﬁll’lség@?? W@E@é"ﬁ’f’%‘ll@r% CORresh OR PAYIEE ﬁw&a@gm% g
progressﬂmkgg%%ﬁ%ﬂiEuropean Pat ent Application Publication No. EP 1 145
682, a galtrehabititation apparatus is disclosed conprising a treadm ||
whose speed matches a patient's own step cycle which can be eval uated by

t he apparatus and al so provi des bi of eedback displaying the patient's own

f oot fal [e6pnRitemt ideedophedts il @@Bhologyveras resilt®S BNimPavdd Bidkeddesack Ghitl | do
not provide direct biofeedback to a patient allowing the patient to

di rect | y Trainess.athespiQalt Erhimetsi ablowctib gaik traipirfg prodess of apatienetohbesrecanded gai t
training and furth&r, g}ssi Sti ng therapists in fulfilli ni% their functions. 16
JUN 200655955, paehs Ogit Trateeriand dwihes allpw gatayto meecprded dor futusg esfRrens: seeks to

provi de a nethod and apparatus for providing

[007] In US Patent Application No. 5,476,103 a Gait Trainer apparatus is disclosed for
assessing and biofeedback training. The apparatus disclosed utilizes several force plates
mounted on a platform allowing sensing of a patients gait as he walks on the platform.
Each force plate is large enough to accommodate a patient's foot and computates the center

of force on each force plate for displaying the patient's progress.

[008] In European Patent Application Publication No. EP 1 145 682, a gait rehabilitation
apparatus is disclosed comprising a treadmill whose speed matches a patient's own step
cycle which can be evaluated by the apparatus and also provides biofeedback displaying

the patient’s own foot falls on the treadmill.

[009] However, present Gait Trainers still do not provide direct biofeedback to a patient
allowing the patient to directly interact with the biofeedback to further improve his own

gait training and further assisting therapists in fulfilling their functions.




i nstant visual feedback of a patient's gait for gait rehabilitation. [0011]
Accordingly, in one aspect, the present invention provides, an apparatus
for gait training conprising: a platform having a high resolution sensing-
means for detecting pressure applied on the high reSM|ﬂf§WUW§p§ing nmeans;
a plurality of targets arranged in a predeterm ned manner on e platform
a di spl ayi ng neans for displaying inagés; and a processor for processing
data fromthe high resolution sensing neans and for sending inages to the
di spl ayi ng nmeans for display; 9@@&%5Qﬁm§ghq§hgnconprises a plurality of

el ectrical contacts fromthe high résolution sensing neans; and further
wherein the i mages displayed on the displaying neans correlate to the data

f rom t hepobi@"TRE pRkseH RReHRIS bddts §i-de[9a1;c@rlodl ﬁldaﬁ'ﬁal?ﬁﬁs 8P fdvidi té]gn of

present 1nventionh provides, a nethod for enhancing ga reha
a pati eninstaniisuableadbdck of 8 petdit's pri0¥drGai gelabiitabhor m gait trainer having a
hi gh resol uti on sensing neans for detecting pressure fromfootfalls, a
plurality of targets on the high resolution sensing neans, a processor for
processing data fromthe high resolution sensing neans, a displaying neans
for di spﬁ°§§/1l NGCSoRHBEY, WroneAsPesiteths presant drvention peavidesopn apparatyh fof eaim gai t
trainer;, placing t.he plurality of.targets in a predetermned. aryangenent on
the plat ?%?W Ca?ﬁ%’FWﬁ‘gap?laggﬁehaSWgt "ﬁg“%h G?SSNUPE WRsipg, Tgeans ; fog @F'g‘fg ng a
pluralit o I Orr onding:1.0 e plurality of
Par got s Bredtors IRl on B bl e RGP SaSRE HFAPEABOAIDEof ek et e
di spl ayifreder@aised @eiddl B tAe PRIGRM al AspibBRe RRRabdforRlisPiA)ihd Ymes: ddrpet s;
and generating a plurality of patient footfall inages corresponding to the
pl ur al i tprocesbort for geodssing] delias froay itrghigh aregdlutionl senyingfmeak i @At fot eeidigd |
i mages on the displaying neans. 16 JUN 2006 Brief Description of the
Dr awi ngsinPeeF1t9] tha disndaving axeaenfddisplay; whereinethprdate eomprivesns iphuralifyl bf now be
nore ful Ié/ d%?cri b?d Wihtffﬁreference to the drawi ngs of which: .

eléctrical contacts' from the high resolution sensing means; and further wherein the images

displayed on the displaying means correlate to the data from the high resolution sensing

means.

[0012] In another aspect, the present invention provides, a method for enhancing gait
rehabilitation of a patient comprising the steps: providing a platform gait trainer having a
high resolution sensing means for detecting pressure from footfalls, a plurality of térgets on
the high resolution sensing means, a processor for processing data from the high resolution
sensing means, a displaying means for displaying images of the pressure from footfalls on
the platform gait trainer; placing the plurality of targets in a predetermined arrangement on
the platform; applying pressure on the plurality of targets; generating a plurality of target
footfall images corresponding to the plurality of targets and displaying the plurality of
target footfall images on the displaying means; guiding a patient to step on the plurality of
targets; and generating a plurality of patient footfall images corresponding to the plurality

of targets and displaying the plurality of patient footfall images on the displaying means.



[0014] FIG 1 illustrates an apparatus in accordance with the present
invention; [0015] FIG 2 illustrates the high resolution sensing neans of
FIG 1; [0016] FIG3 illustrates a cross sectional view of FIG 2; [0017]
FIG4 illustrates a cross sectional view of FIG 2 when pﬁgsﬁﬁrﬂ is applied;
[0018] FIGS5 illustrates the visual feedback on the displ fl & geans.
[0019] FIG 6 illustrates a flowhart o#4 a nethod for enhancing gait
rehabilitation. [0020] FIG7 illustrates a flowhart of the nmethod for the

generating of footfall inage§i.riyeORIH.G .l ed description of the
Drawi ngs [0021] In this deschptfonf%gnoggggﬁgﬁﬁggand met hod for providing

instant visual feedback of a patient's gait for gait rehabilitation is
di scl ose t ' L REdQn: Al [ fdescri be
the. pr of Sot S ATHELeT R LB ATRERY RS imAFLEh Wi A58 belli HAF dhRpfge el

however tithtrefehicd B HingsRf WafcHRr acti ced wi thout such details. Some of
the details may not be described at length so as not to obscure the

invention. 16 JUN 2006 5 [0022] Referring'to FIG 1, an apparatus 10 for
gait training having instant visual feedback of a patients' gait is

i 11 ustralt®d4] THa 1 alysdnetes as apparges ér adcoydasempith despresept myvémiom 20  havi ng a
hi gh resol uti on sensi ng neans 30, a covering neans such as a rubber mat 22,
a processor 34, and a displaying neans 40. [0023] The high resolution

sensi ng S I ed d tected by the er mat 22, but nmay be
nmade a cg@ggiﬁgg%ggﬁggﬁggé:3§ﬂ§%§hgpnge$%%§ ?Eéf%ﬁgserials possessing the
property of electrical insulation. The platform 20 and the high resolution
sensing neans 30 are coupled to the processor 34 which processes data from

t he hi gh[00e6]oFIG.B dilusyars argoss BBADEal3GevaBdFHE.3pl ays the data from the high
resol uti on sensing neans 30 on the

[0017] FIG.4 illustrates a cross sectional view of FIG.2 when pressure is applied;
[0018] FIG.5 illustrates the visual feedback on the displaying means.
[0019] FIG.6 illustrates a flowchart of a method for enhancing gait rehabilitation.
[0020] FIG.7 illustrates a flowchart of the method for the generating of footfall images
from FIG.6.

Detailed description of the Drawings
[0021] In this description, an apparatus and method for providing instant visual feedback
of a patient's gait for gait rehabilitation is disclosed. In the following description, details are
provided to describe the preferred embodiment. It shall be apparent to one skilled in the

art, however that the invention may be practiced without such details. Some of the details

may not be described at length so as not to obscure the invention.



di spl ayi ng neans 40. Exanples of the displaying neans 40 coul d be conputer
nmonitors or Liquid Crystal Display nonitors. [0024] The apparatus 10
further conprises at | east one set of handrail 12 for a p U@ﬂ} é]o support
hi nsel f while wal king or performng gait training exercis Up e
apparatus 10. Several targets 24 each in the shape of a footprint may be
pl aced on the rubber mat 22. The targéts 24 nmay be placed in a

predet ermi ned manner on the rubber mat and in accordance to the gait

traini ng[o_@mrﬁ,lgg@gidg}tg ﬁ]d} 92?’8%%@%} qlo, By ﬁ&i?&&iﬁfng hf%e%% gﬁ%@t yir‘]sﬁglefe&ﬁ%&et s do

not conprise part e ution-sensin can be made

of any o4 pitidats’ ghitlid NRIstra®BANDRY Appa@did a08en@hlly REmbALAS] S p2difophi 3y ed

onto the rubber mat 22 or additional rubber” mats 22." Changing a particul ar
gai t tr ahavingg g grsalnting gerssingpingarse3( a eBtiig meinsChRhgisngnibber mabbEra mat s

22 or sinply placing one on top of another. [0025] Referring to FIG 2 and
FI G 3, tIPFQCWP‘@thF@&@ﬁpléﬂng@&ﬁ:@hﬁ@()-neans 30 conprises at |east two

portions, a left portion and a right portion. Each portion conprising of a
first plurality of longitudinal conductive elenents and a second plurality

conduct R Bl BB RN So R RS A0 Bt nehirolctind Mo fhe OB it ar
rods 50 yuR ALY %5&@@&6@%% kA ahnh&l of'aly P4 P?.%%% PP p%sgetsglﬁg gand

substantial |y perpendi cul ar e Inten ion of a ‘patient wal ki ng
on the mbpdrfyosfrelattical RO@ialion MEhSHIaTHEh PO dPhé highQEsdIansi eHdhh feaospduct i ve

el enments 52 are in the present enbodinent a plurality of tensioned netal
wi res Sarensoupled te disspmatssat By whichlpr@lestes datacfromothb diglangbokitibs tsamsrigal | y
perpendi cul ar, to and slightly above the nmetal rods 50. It is inportant

t hat ¢ hemnesRs30onudi diselash (er dasa somr e bighteslutisn, sensing. motnsi 30 aitedher | cal

tact ,.with th ds 5 ti ft hi gh | uti
ggﬂs ?(r:] g %&gén%gﬁnﬁbﬁéxrﬁxglg@é H? the%?s%?ay%%rméa%rs] 48 coultﬁae éo?nputce? Sn?onliltolrsogr
Liquid Crystal Display monitors. '

[0024] The apparatus 10 further comprises at least one set of handrail 12 for a patient to
support himself while walking or performing gait training exercises on the apparatus 10.
Several targets 24 each in the shape of a footprint may be placed on the rubber mat 22.
Th¢ targets 24 may be placed in a predetermined manner on the rubber mat and in
accordance to the gait training or rehabilitation program of a specific patiént. These targets
do not comprise part of the high resolution sensing means 30 and can be made of any
- material. Further, standard templates of the targets 24 printed onto the rubber mat 22 or
additional rubber mats 22. Changing a particular gait training program may simply be a

matter of changing the rubber mats 22 or simply placing one on top of another.

[0025] Referring to FIG.2 and FIG.3, the high resolution sensing means 30 comprises at
least two portions, a left portion and a right portion. Each portion comprising of a first
plurality of longitudinal conductive elements and a second plurality of longitudinal
conductive elements. The first plurality of longitudinal conductive elements are in the

present embodiment a plurality of metal rods 50 mounted substantially parallel to each




enbodi ment is then made up of a plurality of netal rods 50 and a plurality
of tensioned netal wires 52 nounted above, not in electrical contact with
and perpendicular to the plurality of netal rods 50. [OOZﬂi ﬁ$&ﬁéring to
FIG 2, the resulting arrangenent of the netal rods 50 and é i oned
metal wires 52 of the high resolution sensing neans is a grid or a matrix
conprising of several rows and col umé& having a resolution determ ned by
di stances between the nmetal rods 50 to each other and the tensioned netal
wires 5 5 ehar.r Fl. he Rl ur.al i of

ret el on Ul erps G REUE!hlelfhd Sheblih ol phiiy Nt b 1

ar r angedlatforaeroveen each | ongi tudi nal conductive el enent from each other
A second plurality of spacers are also arranged in between the netal rods
50 from each other. The first and second plurality of spacers are
alternatingly arranged between each of the nmetal rods 50. The first

pl ural i t0028] Bisazesend plusaly eeft longidiyal mondedive eddnents S2rwle an éhelpasseitcal |y
def or nabl gnd indﬁhe,pr?seni enbodi nent are a plurality of foam spacers
54. The &R Heens i plity T Gnsioped @etal ayieese2ameyntechsybgtantipllse prraliel ity wachand
non- el asty ngd i . present odi t.are a plurality of of spacers
56. [00 <t e?‘%’qsﬂaaEl%lgr prgeadic ﬁpg«zaﬁvﬁ? Hiegfly é‘H%FfF@nﬁl&F?érng%éwhg‘ et al
rods 50 ; d t . 1.5€: net al
rod 50, T T et B tenheife e, M AU ek IR PRREE D Bople "5

f ol I ovedviltytha nysed) dodsi5aC dlack Bortioflof @Il g R YesaAS N §nsihS nthl 2086md pr&tal rod
50 and foll owed by anot her toam spacer 54. This arrangenent is frerely an

exanpl e eartgdinkdngi & then emde lp fl 4 plurdity of neetal asdgeiemtd plirblétyf arn&dnand wood
56 spacers arranged alternatingly between each of the nmetal rods 50.
[0030] mestdr WiresyS ¢ anquntgdjaboypenptpinealeqtiical Gontae wish| anddpanerdigart foc tHear

region on the high. resglution sensing neans 30, the tensioned netal wres
P o ik gp |

52 int i on

[0027] Referring to FIG.2, the resulting arrangement of the metal rods 50 and the tensioned
metal wires 52 of the high resolution sensing means is a grid or a matrix comprising of
several rows and columns having a resolution determined by distances between the metal

rods 50 to each other and the tensioned metal wires 52 from each other.

[0028] Referring to Fig. 3, the plurality of metal rods 50 are further provided with a first
plurality of spacers arranged in between each longitudinal conductive element from each
other. A second plurality of spacers are also arranged in between the metal rods 50 from
each other. The first and second plurality of spacers are alternatingly arranged between
each of the metal rods 50. The first plurality of spacers are electrically non-conductive
and are elastically deformable and in the present embodiment are a plurality of foam
spacers 54. The second plurality of spacers are electrically non-conductive and non-elastic

and in the present embodiment are a plurality of wood spacers 56.

[0029] Referring to FIG.3, an example of an arrangement of the metal rods 50 and the foam
54 and wood 56 spacers would then comprise: a metal rod 50, followed by a foam spacer

54, followed by another metal rod 50, followed by a wood spacer 56, followed by another



experience elastic deformation and results in the establishing of

el ectrical contact between the netal rods 50 and the tensioned netal wres
52 in that particular region. [0031] When the pressure 60 applied is that
of a patient stepping onto the high resolution sensing ne?pquﬁqwﬁthe shape
of the particular region experiencing pressure 60 is likely in the shape
of a foot or a shoe. The tensioned netal wires 52 in that particular region
resenbling a foot or a shoe would experience elastic defornmati on and cone

rosondl  fen Bl OB oty shifelRR piBECREp M rohe b B iR aL "
exer ti N AR BRSIHIGIERr80 th@%lt&h%%%g%iaﬁ%fstﬁg%?ﬂ rSES(gﬁswg’(gh 6OnPadEES @

plurality of electrical contacts the neta 50 and the

t ensi onegratptdalierhdiiagly BeBvecRehe 6 thgnfetrl dssd. and FI G 5, data which
conprises these plurality of electrical contacts are sent to the processor

34 for processing to determ ne the |location of these electrical contacts
which are then used to _generate an image of the shape of the foot or shoe
for di spo83al niefering e FiO<dpMhgh pgessugra) isgipplioben p preicalar iregion en tediigh and
FIG 6, a nqthod 600 for enBBncinﬁ %ait rehapil.itatjon gf a _patient using
the appdfSItom §ogie geres oPailhf AgSHReT mgerh iRt o% s fh# BNt KoM a

patients. It 4.5 1 0 .St i Cci 610 t he
D ur al 1 157PgReS elic agyimi bRl roiofs B ISR B el BoRlaBChAfe

appar at Ugie #3tdl Podd J0/d ShSLMiRA ﬁé&l@ﬂﬂ@é@hﬂ%?gﬂti@ula@&%ﬂiﬁdance to the gait
training and rehabilitation programof a specific patient. [0033] Next,
pressure is applied on all of the plurality of targets 24 on the rubber mat
22. The pressure nay be applied on the plurality of targets 24 by a

t her api 40041 Whemrtheeprassup 0N piied B thattafal pafiest stppping ovtet the thigh tesolgéars t o
sinmulate the actual gait desjired. A plurality of target footfall i nages
60a, b, ¢ S§PHUNE MEANSyth g}éaﬁb@& o sher pRrtieule 1pgign expesien¢ing BCsWFdhisdikely in e

Dr eSSUT ¢ 800 SBhoPl 5P THE fdohe Pl 84881 32 Rol bl 2YSH 1 QlblG
a foot or a shoe would experience elastic deformation and come into electrical contact with
the metal rods 52 also in the same region resembling a foot or a shoe. The resulting shape
of the foot or shoe exerting pressure 60 on the high resolution sensing means 30 comprises
a plurality of electrical contacts between the metal rods 50 and the tensioned metal wires
52. Referring to FIG.4 and FIG.5, data which comprises these plurality of electrical
contacts are sent to the processor 34 for processing to determine the location of these

electrical contacts which are then used to generate an image of the shape of the foot or shoe

for displaying on the displaying means 40.

[0032] Referring to FIG.5 and FIG.6, a method 600 for enhancing gait rehabilitation of a
patient using the apparatus 10 for gait training having instant visual feedback of a patients’
gait is illustrated. The method 600 starts with placing 610 the plurality of targets 24 on the
rubber mat 22 of the platform of the apparatus 10 in a predetermined arrangement and in

accordance to the gait training and rehabilitation program of a specific patient.

[0033] Next, pressure is applied on all of the plurality of targets 24 on the rubber mat 22.

The pressure may be applied on the plurality of targets 24 by a therapist or someone



The target footfall inmages 60a,b,c are presented in a first predeterm ned
color. Alternatively, the target footfall inmges 60a,b,c nay al so be
presented in a first predeterm ned pattern. [0034] The patient is then
brought onto the platform 20 of the apparatus 10 and gui dedb ®8d06o wal k on
or step on the plurality of targets 24 on the rubber mat 22. The patient's
footsteps .on the rubber mat al so appligs pressure on the rubber mat 24 and
consequently on the high resolution sensing neans 30. A plurality of

patient footfall jnages 62a,b,c are  then generated 630 by the processor in
accor d ar?&glaﬁléﬁ SfeﬁBmﬁr"g‘%%ﬂi‘Féargﬁtﬁ Itp éHn‘blﬁtettﬁ% a‘g‘P%]rgé}tidFWedo fA PRpgliy ol tareghg

di spl . [ [ 40, ient footfall i 2a, b,
ar e pr posna s AR SRR LB b TRbesRRalr ey RErR P on
f oot f al |5 ; @l : ' i ned
s R b S N e R D A T e e

pl ace hiEheovitirgbte gbotfll dmagdie 6D@bgetfe HeschRdCan AlfHet | geketstniaid Rser ve
the displaying neans 40 to nonitor his owm progress. Referring to FIG 5,

t he t ar gelterhgosetyal thei tragpssfoobfall bincagserofed,casnay wlssubd presepteds émtatfirein of

t he corres&ondi,ng targets 24 on the rubber mat 22. As the patient wal ks or
at t enpt PredetgnERed pAteE. eet onto the targets 24, the patient. footfall

i mges 62a,b,c are generated. [0036] Wen a generated patient footfall

i mge 62a,b,c overlaps or partially covers a target footfall inmages

60a, b, ¢, gy %%rﬂa@igmbBQhém%ﬁﬁA&ﬁ?!tﬁe bﬁ}fgg{x‘?gﬁtfeﬁ enggéaré 53 fnd i bR hi's

over | appl ng” portion between the patien e

target fapotthaalk bBIKep 69 IePplaraliN@f BB 28R He HIBAIENGA2 D The 'rpati&&%sent ed
in athird predetermned color or"a third predetermned pattern. By

obser vi rigotsteps poshe fubber mht dlbe apyslics gnessteodif thklrubbvages 246Gad, dongquedtly
respect to the target .footfall inmages 60a,b,c, the patient can correlate
his 16 JuNhehigh regolution sensing means 30. A plurality of patient footfall images 62a,b,c are

then generated 630 by the processor in accordance to the pressure applied on the plurality

of targets 24 and displayed on the displaying means 40. The patient footfall images 62a,b,c

are presented in a second predetermined color. Alternatively, the patient footfall images

62a,b,c may also be presented in a second predetermined pattern.

[0035] As the patient is walking on the platform 20 attempting to place his own feet onto
the targets 24, he can also look up and observe the displaying means 40 to monitor his own
progress. Referring to FIG.S, the target footfall images 60ab,c serves as a visual
representation of the corresponding targets 24 on the rubber mat 22. As the patient walks
or attempts to place his feet onto the targets 24, the patient footfall images 62a,b,c are

generated.

[0036] When a generated patient footfall image 62a,b,c overlaps or partially covers a target
footfall images 60a,b,c, an overlapping image 64ab,c is generated 635 to illustrate this
overlapping portion between the patient footfall image 62a,b,c and the target footfall image
60a,b,c. The overlapping image 64a,b,c is presented in a third predetermined color or a
third predetermined pattern. By observing the positions of the patient footfall images

.. 62a,b,c with respect to the target footfall images 60a,b,c, the patient can correlate his



actions or his intended actions with the corresponding results and nmake
adjustnents to inprove his gait accordingly. [0037] The overl appi ng i nages
64a, b, c displayed on the displaying neans allow the pati Ei&t LFN%P term ne
whet her his intended actions have achieved an intended res I{. e |arger
t he overl apping i nage 64a,b,c, the closer the patient was to placing his
feet properly onto the target 24. Referring to FIG5, the first patient
footfall inage 62a and the second patient footfall imge 62b did not

result in.overl apping,i es 64a, reater t.han 40% o he .t ar ge ootfall
| rmge coRuRtS pbABvisRRdrd B8R it o BREePoBtma st g ekt A

over | appi I . ting to alnost 80% of the target footfall inmage
60c. Pﬁeh{sbg%‘{e{}ﬁggatlga%gﬁ@%g{]i ent this overlapping i mages 64a, b, c hel ps
notivates and allows the patient to visualize his gait training and to
take a nore pro-active approach when performng gait training and

rehabi | i[ped7] OThe dtérdaplngOingigkB8a,bbedisplayepioat theodigplaEng adedny altonithor and
track the progress of the patient's gait training and rehabilitation

pr ogr am patieni®)] dékering whetheohiFli@eidedt 4vtiops boesshizdd fromtegpdaéresuitnglTil5, 630
the target footfall . images 60a,b,c and the patient footfall images 62a,b,c
are si mipger thepuetianpinedmage 64ah.arthe cloggrithe patientcwssionpjaciee BisfegtiRroperly

def ormati on .or, el ically defaornmng the tensjpon metal W r 52 en

or essur o tEeEat o Relmhe i bafl ditF HeR, BRAE R 28T Ruseothe

metal r : §Q§ j Al [ Bhy.sh @b nt act
therebyckglzl'f3 %ﬁﬁogﬁﬁng . Zéﬁn%?ggfgﬁsggﬁﬁggﬁﬁ)?@ ggé}agééﬁa{b%ga%et a? %gé’sggo and
the tenshopegetMBb@Il hdg8$028. HAR3RL, thetmiraphtdht GOSRII RSe 26 sBbRS thd cal
contacts between the nmetal rods 50 and tensioned netal wires 52 are sent
725 to tdverlpppicgssage $4c ancbunting |tocaltiooh 808§ dfhtheelaegdt r footthll meage ailcs ar e
determ ned 730 by the processor 34 and an inmage of the electrical contacts
i s gendigtcating s5thgypatigat Pisveeslappingrimagissiadycebelph motizatgs spd #llpwg theeans

40. This i.mge of. the electrical contacts essentially formthe i e of
Che t ar GEHIORO (Pl e SABAAMNG SAn D tHs: A GROTer OCRUIT AOREEE WO b o

and the p%}[t%frkﬂ@@aﬁ%ah{ﬂ?@%?d x%ﬁgbiﬁtaﬁ()n. This also allows the therapist to more easily

monitor and track the progress of the patient’s gait training and rehabilitation program.

[0038] Referring to FIG.7, the process 700 for generating 615, 630 the target footfall
images 60a,b,c and the patient footfall images 62a,b,c are similar. The process 700 starts
with the causing of elastic deformation or elastically deforming the tensioned metal wires
52 when pressure is applied on the high resolution sensing means 30. Next, the metal rods
50 and the tensioned metal wires 52 come into physical contact thereby establishing 720

electrical contact between the metal rods 50 and the tensioned metal wires 52.

[0039] Data which comprises the electrical contacts between the metal rods 50 and
tensioned metal wires 52 are sent 725 to the processor 34 and the locations of the electrical
contacts are determined 730 by the processor 34 and an image of the electrical contacts is
generated 735 by the processor and displayed on the displaying means 40. This image of
the electrical contacts essentially form the image of the target footfall images 60a,b,c, the

patient footfall images 62a,b,c and the overlapping images 64a,b,c.



16 JUN 2006 10 [0040] In a single gait training session, a particular

pati ent woul d have wal ked the entire Ilength or a predeterm ned | ength of
the platform 20 of the apparatus 10 and attenpted to step onto a plurality
of targets 24 pre-arranged on the rubber mat 24 of the pliﬁﬂBNﬂMﬁo The
target footfall inmages 60a,b,c, the patient footfall inmages 62a,b,c and the
overl apping inmages 64a,b,c can all bejgecorded on a recordi ng neans such
as the hard drive of a conputer that may be coupled to the processor 34 or
ncl uding the eSS|on dat

fl i Oh
Sati onrY bR Ripele SR Rinng SESnds ol bt SRl i g pave BEUER o OB,

ded f
bt ent g A EAQRIAR Chedi 8P RATIAITID i Ue Al IY TG RBRIRSE O
and i npr @&Prmﬁt 8 phaaliBeofMdR Y4 pR- a‘?ﬁhgémﬁ kel fuBBer! attJa€o ARt 8%1*0?19%0
departing fromthe scope of the presen invention. 16 JUN 2006 11 Cd ains 1.

An appar dhesarperfogudialt irhages 600 cchepatiaitrigotfal phaks 624p,0aud g avdilagping
resol uti on sensing nmeans for detecting pressure applled on said high
resol uti gnegsehdihg eavanld bearemrdmhlontzy r@brdlm geass anchaayde hardalrive of a

predet er m ned nner n sai d atform dlsplaylna means for displaying
i mages; Sergputgr BPO‘FRJ? }Fﬁ)’r%‘E @S%‘ieﬁﬁj’r é‘étf%i FHopnys disk 1thar daasipelydingn

.d, di spl |
wherein 05 g8y ?aﬂ e SR BAoRPET g Yot RfrsChabi. %&ﬁ?@?fﬁo Py
high regehihd Qch ?&%M@:ﬁ d¥E2 ¥R therapist can easily monitor and track the progress of a

patient easily.

[0041] It will be appreciated that various modifications and improvements can be made by

a person skilled in the art without departing from the scope of the present invention.




further wherein said i mages displayed on said displaying neans correlate to
said data from said high resolution sensing neans; and further wherein
said high resolution sensing nmeans conprises: a first p'TE”J@fJiZﬂUX of

| ongi tudi nal conductive elenents; and a second plurality of |ongitudinal
conductive el enents; said second plur afli ty of |ongitudinal conductive

el enents di sposed above said first plurality of |ongitudinal conductive
el enent s;  whereupon pressure being applied on a region of said platform
results CHBfastic deformation of said second plurality of |ongitudinal
conductive elenments in said region further resulting in establishing said
plurality of electrical contact between said first and said second
plurality of j | pal nductive elenents in said region. 2. The

appar at u}s/' in Jégggé%%tﬁgcgoaf\ﬁaﬁﬁra% MYPISHer ein said plurality of electrical
contacts are b A f.Ql J in
accordance w ?ﬁlagf?%?ﬁ‘?ﬁéj%vﬁig?gﬁ@%?é%Sf%@Qﬁ ﬁg%ticgn%gp&?lggg g’ @écfflJ ?\%I
conduct i sai bR RoluSioREssiag haaggd substantially parallel to each other in a
first direction, said second plurality of |ongitudinal elenments further
arranged subsi plataligy bfjtark6tshcfan Q06 alpedridralided miecachidplagsrm;n a second
direction; and said first and second direction being substantially

per pendi cul ara ¢igplagiag msanscfor digplaying impgearatdus i n accordance with claim 1,
wherein a first spacer. and a second _ spacer are alternately arranged

bet ween each HPIOSETsEr ff?rrgﬁoci?ﬁﬁga‘fqt% yrogr saig dight igaolption sensinguaeany and|ferent s.

nae o “SRARREes By SRFRCRRPRE kA Rl ey " e e spacer 1S

wherein said data comprises a plurality of electrical contacts from said high

resolution sensing means;
further wherein said images displayed on said displaying means correlate to said data from
said high resolution sensing means; and
further wherein said high resolution sensing means comprises:

a first plurality of longitudinal conductive elements; and

a second plurality of longitudinal conductive elements;

said second plurality of longitudinal conductive elements disposed above said

first plurality of longitudinal conductive elements;
whereupon pressure being applied on a region of said platform results in elastic
deformation of said second plurality of longitudinal conductive elements in said region
further resulting in establishing said plurality of electrical contact between said first and

said second plurality of longitudinal conductive elements in said region.

2. The apparatus in accordance with claim 1, wherein said plurality of electrical

contacts are sent to said processor for processing.

3. The apparatus in accordance with claim 1, wherein said first plurality of
longitudinal conductive elements are arranged substantially parallel to each other in a first

direction, said second plurality of longitudinal elements further arranged substantially



6. The apparatus in accordance with claim4, wherein said second spacer is
made of at |east one material of low elasticity.. 7. The aﬁgﬂhftus in
accordance with claim 1l wherein said i mages conprises a plu ymﬁof
target footfall inages, a plurality of patient footfall inmages and a
plurality of overlapping inages. 8. IB? apparatus in accordance with claim
7 wherein said overl apping i nrages co i ses overl appi ng portions of said
plurality of target footfall images with respect to said plurality of
patient fraENlehte cpehgthsr in a Tcend shirection) saridnsait diost dadcecund iredtminnbehg
wherein sajd target footfall inmage, said patient footfall inmge and said
overlappﬁﬁ@g?HEB psrnendigular toreagh gtter.er ent predeterm ned color or conprises
a different predeterm ned pattern. 10. A nethod for enhancing gait
rehabilitation of a patient conprising the steps: a. providing a platform
gait traigner [ j t] nsing, nmeans fqr detecting pressure
fromf oot41?al I Zﬁl \éaél%laﬁarug% ?{]?/ch éaér gegl sa l’a\%herﬁ’ing% ffr&e@’&??ﬁ FB#]aS%ﬁ‘g\dng
Means, aspiRESRSOr altefnaRld GRS Dbeldtd LM S géiéi 15959 ESllLilrgﬁtS{UNf %918%@1‘% 1
resol uti on sensi ng neans, a displaying neans tor displaying | mages of said
pr essur e chndmgtivodemahtss on said platformgait trainer; b. placing said
plurality of targets in a predeterm ned arrangenent on said platform c.
applying pressure on said plurality of targets; generating a plurality of
target fqotfa i mges corresponding to said plurality of targets and

di spl ayi Ay sai'd®SPRRENSt Y agsordance aithf eJaint 41 whéreingeld font spae¢rdisdnadsl efyatng

TEANS:  least one material of high elasticity .

6. The apparatus in accordance with claim 4, wherein said second spacer is made of at

least one material of low elasticity..

7. The apparatus in accordance with claim 1 wherein said images comprises a plurality

of target footfall images, a plurality of patient footfall images and a plurality of overlapping

images.

8. The apparatus in accordance with claim 7 wherein said overlapping images

comprises overlapping portions of said plurality of target footfall images with respect to

said plurality of patient footfall images.

9. The apparatus in accordance with claim 8 wherein said target footfall image, said

patient footfall image and said overlapping image are each of a different predetermined

color or comprises a different predetermined pattern.

10. A method for enhancing gait rehabilitation of a patient comprising the steps:
a. providing a platform gait trainer having a high resolution sensing means for
detecting pressure from footfalls, a plurality of targets on said high

resolution sensing means, a processor for processing data from said high



e. guiding a patient to step on said plurality of targets; and f.
~generating a plurality of patient footfall images corresponding to said

" plurality of targets and displaying said plurality of patiﬁi@[&ﬁéfal I
i mges on said displaying neans. 11. The nethod in accord h claim

10 further conprising: g generating a plurality of overlapping inages to
illustrate overl apping portions of sail@ plurality of target footfall inages
and said plurality of patient footfall images. 12. The nethod in

e presented in a Mpu Oy PORLEA R RhaRbHS By adenhor PURSnd BRI id, o
pattern. 13. The rr?;etggge !fﬂan%gﬁﬁl‘ijsa&{:ﬁidé‘féltaﬁoﬁﬁ @ii{‘?ra]iﬂﬁ‘,’merei n said plurality

of patient footfal I mages 1S present I'n a~second’ predeterm ned col our
or a second pbedet praaﬁlgesdidp,famm.ofltér-geﬂéhﬁ Mhdietbrinihed GRRRELANGBE o dalll cl ai m
11 wherein said plurality of target footfall images is presented in a
third predeterm neglatfoimur or a third predeterm ned pattern. 15. The net hod
in accordance with claim 10, wherein said high resolution sensing neans
conprises: 16C¢JUN 2p@gingpressrerontsapsi plneality of tafgetsongi t udi nal conducti ve

el enents; and_  a second, plurali t,%; of | on(F;i t udi_nal conductive, el errenti; sai d
second plural Bty ofencsige: aPlwalityc of daeser ieodalh images errEsshding, ko vk ai d

first pl lit f i tudi nal duct.i el Nt S wh .

bei ng appl 1 ed on_ aPlERa! BrES i iR e o o SLAPAdNEIN RS T e 1
el astic deformati ogaigfdisﬁpdg,glgqg&ggd plurality of |ongitudinal conductive

el enents in said ’

e. guiding a patient to step on said plurality of targets; and
f. generating a plurality of patient footfall images corresponding to said
plurality of targets and displaying said plurality of patient footfall images

on said displaying means.

11.  The method in accordance with claim 10 further comprising:
g generating a plurality of overlapping images to illustrate overlapping
portions of said plurality of target footfall images and said plurality of patient footfall

images.

12.  The method in accordance with claim 10 wherein said plurality of target footfall

images is presented in a first predetermined colour or a first predetermined pattern.

13.  The method in accordance with claim 10 wherein said plurality of patient footfall

images is presented in a second predetermined colour or a second predetermined pattern.

14.  The method in accordance with claim 11 wherein said plurality of target footfall

images is presented in a third predetermined colour or a third predetermined pattern.

15.  The method in accordance with claim 10, wherein said high resolution sensing

means COmprises:



region further resulting in establishing electrical contact between said
first and said second plurality of |ongitudinal conductive elenents in
said region. 16. The nethod in accordance with claim 10, wherein step d.
further conprises: i) causing elastic deformation of said sHcdfd2pl urality

of longitudinal conductive elenments; ii) establishing a plurality of
el ectrical contacts between said firstiqand said second plurality of
| ongi tudi nal conductive elenments; iii) sending data conprising said

Blural ity of |oddroneeip eIPE LT esR SRR ont act s: V)
Pocat ons of sard pTanar iy of SRR SRl S TP T of el ectri cal -
contacts. said second plurality of longitudinal conductive elements disposed above said
first plurality of longitudinal conductive elements;
whereupon pressure being applied on a région of said high resolution sensing means results
in elastic deformation of said second plurality of longitudinal conductive elements in said
region further resulting in establishing electrical contact between said first and said second

plurality of longitudinal conductive elements in said region.

16.  The method in accordance with claim 10, wherein step d. further comprises:
‘i) causing elastic deformation of said second plurality of longitudinal
conductive elements;
ii) establishing a plurality of electrical contacts between said first and said
second plurality of longitudinal conductive elements;
iii)  sending data comprising said plurality of electrical contacts to said
processor;
iv) determining plurality of locations of said plurality of electrical contacts;
V) generating a target footfall image on said displaying means to illustrate

locations of said plurality of locations of said plurality of electrical contacts.




