; abe3e’ ]| "D6zT?D1 Bl O 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 apparatus and

met hod for providing instant visual feedback of a patient's gait for gait
rehabilitation. Background of the Invention (002] Gait trainers are wdely
used by therapists and nedical workers in the rehabilitation profession to
hel p patients (for exanp S acci i wal ki ng probl ens.

[ 003] There are several Eﬁ@-ﬁ%&%@@&ﬁ%ﬁ%&mat. on net hods and
these are well docunented in professional journals and articles. To assi st
in gait rehabilitation, therapists often use the aid of a variety of

trai ning aids and devi ces. [004*.. gﬁtt Fe many training aids and devi ces, one
of the most inmportant is the Gat ETPdPrENMMst Gait Trainers allow a
patient to physically perform wal ki ng exerci ses whil e being supported by
supportl mepIE,s I Gait
Tr ai ner \E/’\gu | d eplgghf)ﬂlﬂéﬁ%gﬁl%? e{{l}?éng ral ggﬁﬁ%rﬁ@r al ﬁé@gonr @F%%?%F%%%Mere
a pati entaigan Buppecdlahitdie elventicd Rlatoottd dmamspagdths anbli hethvalfsi pgovding he
platform The therapist would likely be assisting the patient at the sane
ti me nonhstantivieyat feedback of @ patient's gdiefop geit mhabilitatine. wal ks on the platform In
addition, predeterm ned targets can be placed on the platformrequiring the
patient to coordinate his wal king and footsteps to fall on the targets. The
t herapi sts can use these targets for progress nonitoring and for increasing
| evel of difficulty in rehabilitant the patient by placing these targets
further apart. 2 [005] T%ﬁ:ﬁﬁfcﬁﬁdB{‘ﬂiEmeﬁ{i(}i n nonitoring the patient's
gait and progress, video caneras~are often used so that therapists can
concentrate on assisti ng a patient during gait training and then reviewthe

video tgp atG@t {ééﬁﬁr Wﬁle}fué@?'ﬂg‘t}%{gaﬁﬁ?a ROARESWHcels ¢ e'hSISl 1tau&1?e

Ilmtatlon I Sadvant ag€es asys em1sS O0DVI ous.

di sadvanirageaestohel@pitaitsfieh dxbplch@oRObSd Sccalefit)Uwah b@ll&lﬂ% gm and
correct or advise the patients dur| ng the gait training Recent
devel opnents in technol ogy have resulted in inproved Bi of eedback Gait
[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.
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Trainers. These Gait Trainers allow the gait training process of a patient
“to be recorded via sensors on the Gait Trainer and further allow data to be
recorded for future reference. [007] In US Patent Application No. 5,476,103
a Gait Trainer apparatus is disclosed jor assessing and bi of eedback
training. The apparatus disclosed utilizes several force plates nounted on

a platform.allow png sensing of a patjents gait, as,he wal ks on the platform
Each f orl@@5lp| s assisk thezamits g‘rFBB’Q‘FPf% the PEReRD 321 430 BEQBF S V1deq ermRerag e

conput at t.h ent f .force aon faorce. pl ate. for, di spl.ayi. t

ot ont - Step B SE et insGin CEePReARAC sh ATk Do fichl Py BB SR . oo
1 145 6 ' ird Aot St ) et HSnii ' k:shig
e L R S R S R S e

eval uat dimimtionh enad Riadedntszeand satls a spstein desbhinnf edithadk didagpamagdesgsly he
patient's own foot falls on the treadm|Il. [009] However, present Gait

Tr ai ner swastéd énddthe iberapistsvare @nalile tec mobitorf aslddvaxckt oroadyiseathe gratierts | dwwingg t he
patient to directly interact with the bi of eedback to further inprove his
own gai tthe gait W#iAEeand further assisting therapists in fulfilling their
functi ons. 3 Summary of the Invention [0010] The present invention seeks
to provide a nethod and apparatus for providing instant visual feedback of
a pati enp! Co . i . ! . 0 oRe.
aspoct . 0P Heicent BvclBinien SPGBt Al R BloteetbdtiR0R
conpri siTdiness. PR ChATRAMD dllGw MeOghit 1@SAhY hEARssSEMShafient B AR SeéRledd@h ect i ng
pressure applied on the high resolution sensing neans; a plurality of

t ar get s sanscange thei Gaial pired eddfunthmedlovadaiz to rretdrdepfantffitaremefeaerdes pl ayi ng
means for displaying images; and a processor for processing data fromthe
hi gh resol uti on sensing neans and for sending images to the displaying
means for display; wherein the dat i Ses lurality of electr]cal
Cont act 09 oy PeitGh Apeleatini S S47ETTG2 Lk DalhshaPegidin s SGHERE 197 he

i mges d] . ' i Aayi 0 |.ate t r he

i g eoSratnbard BBk SRhRY OB TRRRGT B R e 1oyl Brcel el

i nventi QRordtey bRl @SlatforAE hRng nstNGNS ipafedighit a8 NRDWAIKS &l BB PMtf@nPat i ent
conprising the steps: providing a platformgait trai ner having a high

r esol ut i BachSems plage istaps edouph dedceomimvgateragmsents fbowomd cootfuadtts theaceptenr al i ty
of targets on the high resolution sensing neans, a processor for processing
dat a fr orhfptee oniegeh foseroplateifondisplagng themadiont's paogiesspl ayi ng nmeans for

di spl ayi ng i mages of the pressure fromfootfalls on the platformagait
trainer; placing the plurality of targets in a predeterm ned arrangenent on

t he pl at m | vin ressuyr.e .on J ural i fet ts: ting a
ol ar a1 1 (008 Tr R skl P Bl GhudB o BRiol B ey Tos Bt B rRRElF bR
targets g I SRI AN ; |44 f ;4

i Sl ayi el ARG LR B el bS] e b PR, .
and genegyalel which o bé aldliate Dby pied aatatioahd also provides bideadbsdkodieplagng o t he
plurality of targets and displaying the plurality of patient footfall

i mages cdhe phizent’is omnafpphipllsen s treadthilBr i ef Description of the Draw ngs
(0013] A preferred enbodi nent of the present invention will now be nore
fully descri bed,

[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.



wi th reference to the drawi ngs of which: [0014] FIG | illustrates an

" apparatus in accordance with the present invention; (0015] FIG 2
illustrates the high resolution sensing neans of FIG 1; (0016] FIG 3
illustrates a cross sectional viewof F#1G2; (001 T] FIG4 illustrates a
cross sectional view of FIG 2 when pressure is applied; (0018] FIGS
illustrates the visual feedback on the displaying nmeans. [0019] FIG 6
illustrates a flowchart of a RERWSEY PHHCARYFAHERNg gait rehabilitation.
(0020] FIG 7 illustrates a flowhart of the nethod for the generating of

footfall images fromFIG 6. Detailed description of the Draw ngs 021] In
this ded¥0pt T pregsnt APpAHAR ek P FEYIGH af'glﬁthasicﬁlﬂd@np@rqt%%?ﬁ%grqyﬁ Y

f eedback a.patient's gait.for i . i.l.jt.ation is disclosed. In the
foll ow ﬁ%sq%’égbsgf%pff?‘g’ﬁfk 8%% ?tieg&a%gta%% %%f%g%lll%ag%scri be the preferred
enbodinment. It shall be apparent to one skilled in the art, however that
the invention nay be practiced wthout such details. Sone of the details
may not [bepleseoidigdy,dh onengidet, She 38esdnl irventidis sroviichnen apyatub dbr gait 5
[0022] Referring to FIG 1, an apparatus 10 for gait training having instant
vi sual fieguhg ckmpfising:patplathirsl hgang 4 highl tasshutian esdnsifigh enespp doatdetsctitg
generally conprises a platform 20 having a high resol uti on sensi ng neans
30, a cW%ﬁSWgap@Baqh@nég% Righgesplytioprspsipgmeans; aplyphiyealsigrectarragged i a

di spl ayi ng, means .40. [0023] The. high resolution sensi.ng neans 30 is, covered
and pr oUBCER A e b e ARoBYS PR BERGE LOHBULS FHEebiss nmde
of any rg : i S i €Nk f:cal
nsul at oot R ctop ploceti el Rh, 8RBT RIS REAR Thidks e Ao AU
coupl ed jinagdshs the Qﬁ%ﬁ%@ﬁg Bfbaifoz Ni§P1BE OFBREInORE addtd @BhpHSeshh PhuraB§ObAt | oNn
sensing neans 30 an i splays the data fromthe high resolution sensing
means 3Gletricaheoniicspirami theg highanesoldton exsing neangfand Hertlthr splieagin lse papes 40
could be conputer nonitors or Liquid Crystal Display nmonitors. [0024] The
appar at Wasplayel it the displaying Beansporelaissto deedatae fropt theahigh agsolutns sgpsing
patient to support hinself while wal king or performng gait training

exerci sé&4% the apparatus 10. Several targets 24 each in the shape of a
footprint nay be placed on the rubber mat 22. The targets 24 may be pl aced
in a predeterm ned manner on the rubber mat and in accordance to the gait
trai ni ngo@rz) MRNABHel haldcR N HEAM ifenfioR AREVIES PaAldIRR forTBﬁﬁﬁ‘ciﬁgagﬁ?t s do
not conprise part of the high resolution sensing neans 30 and can be nade
of any mneliabilitation ¢fua piteant cemprisiag thet eopl: ar@ddiaf atgistfdrar gt Saiddr favingt £#d ont o
t he rubber mat 22 or additional rubber mats 22. Changing a particular gait

t rai ni ndugh weelutomsepsiogmslaps fos datepting pressufe feom doptfaistdpluralibbef tapgetsso2 or
o o BT e S ST kMt B RSl S >
ot ur al 1 oyt P DhPRLiRdbknE R AR BE e oR HEPEEhER 18 Boliithr of
conduct  or ol Srm e ralfEr PERIRE puIRy bf LEbeiP bk Bredklipineh SRR | o0
50 nounttiel prtfoshpapiplyhg Yrazaural dnethe tbur@idghof 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.



6 other and sulastantially perpendicular to the intended direction of a
"patient wal king on the platform 20. [0026] The second plurality of

| ongi tudi nal conductive elenments S2 are in the present enbodi nent a
plurality of tensioned netal wires S2 unted substantially parallel to
each other and substantially perpendicular to and slightly above the netal
rods SO. It is inportant that the tensioned netal wires 52 are nounted
above and not in el ectri cal BEghiPesstipipn of theDragings r ods S0. Each portion of
the high resolution sensing neans 30 in the present enbodi ment is then nade
up of a[BI urality of metal, rods, SO and a plurality of tensioned netal wres

s2 mount 80134y westersed embodimentiofithepresesh inyention Wil 2ow bsarere dulile dessribed t he
plurality..of -retal rods SO. 027] Referring to FIG 2, the resulting
arranger?élﬁl?re(g?re’?%etorq%etcgrﬁw%ag’g)géchnd the tensioned metal wires S2 of the

hi gh resolution sensing neans is a grid or a matrix conprising of several
rows and columms having a resolution determ ned by di stances between the
metal r qde14pFIN] aashatel Behppabdud Meacterasmncengich M tpadseid inentidR; f rom each
other. [0028] Referring to Fig. 3, the plurality of nmetal rods SO are
further provided with a first plurality of spacers arranged in between each
| ongi tudi nal conductive element fromeach other. A second plurality of
spacer s [8915] Afl§2 Hiustipigethei high rasplusian sepsingapeans pbHLS.E0 from each ot her. The
first and second plurality of spacers are alternatingly arranged between
each of the netal rods 50. The first plurality of spacers are electrically
non- condifi A Hdlisieeh Bkt Caliba dRLOLFRRLS and in the present embodi ment
are a plurarity o oam spacers . e secord plurality of spacers are

el ectrically non-conductive and non-elastic and in the present enbodi nent
are a plurality of wood spacers S6. [0029] Referring to FIG 3, an exanple
of an ar[oedmyeibend ilhistritee a omisabectiond vy afElG.Devhien ppesSure anagbpliedd S6 spacers
woul d then conprise: a nmetal rod 50, followed by a foam spacer S4, foll owed
by another netal rod SO, foll owed by a wood spacer S6, followed by anot her
metal rod 50 foll owed b t her, foam cer 54. This arrangenent is
mer el y dﬂowaﬂgﬁ%ﬂﬁ'ﬁﬁa@?&\ﬁﬁlﬁég ]éoﬁaiee‘ﬁggﬂl%mﬁﬁsangenent of the foam
54 and wood 56 spacers arranged alternatingly between each of the netal
rods 50. [0030] Referring to FIG 4, when pressure 60 is applied on a

parti cul @b1g] SEICRE i1 RRrA1BEa NbFBhAES Mé&@@f&%ﬁﬁdn@&I%%ﬁ@&a%Qitaﬁdh‘? tensi oned
nmetal wires 52 in that particular region experience elastic deformation and
results in the establishing of electrical contact between the netal rods 50
and the tensioned netal wires 52 in that particular region. [0031] Wen the
pr essur ef0620] apigt. 7 edustmteshmtlowthat phtheemethotiefopitiey genetating lé fobdl] rimagek ut i on
sensi ng ans 3 0, the shape of the particular region experiencing pressure
60 is Ii @PWQrﬁ-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

el astic deformation and cone into electrical contact with the netal rods 52
also in the sane region resenbling a foot or a shoe. The resulting shape of
the foot or shoe exerting pressure 60 on the high resolution sensing neans
30 conprises a plurality oDegllet#éscipliorcéfith@Diswviags ween the netal rods 50
and the tensioned netal wires 52. Referring to FIG4 and FIG S, data which
conprises these plurality of electrical contacts are sent to the processor
34 for processing to determne the |location of these electrical contacts

whi ch arl@029 i thisedpseraptinns ap apparaiys and gecthed {5 draviding ipttantjasuebipedopck shoe
for displayi the di. . 1s. 40, [0032]. Referring, to Fl! d
FG 6. D RAER Gt Pose AT 5 AeIo5th oorint Fllonase setishy FERE 81 ng
h ror. Tl T at .

bt i anr SToyidEd B0 dbetibl Be piofchiclcfboliertS 1t SR apbhiitiflq biPUORGKNRE?, |

pl ural i ta, towederabhtshe thventid@ay b prictical witkow®suétheetiilat $ahdvPthetdemils
apparatus 10 in a predeterm ned arrangenent and in accordance to the gait

t r ai ni ngmaydotrtehieséribetat iemgthpmoey nahtoafbseurs fednyéntiopat i ent .



[ 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 therapi st or sonmeone 8 actually stepping onto the targets to
sinmulate the actual gait desired. A plarality of target footfall inmages
60a, b, c are then generated 620 by the processor in accordance to the
pressure applied on the ?Iurality of targets 24 and displ ayed on the

di spl ayi[?@%ﬂé@ﬁ@rmg to Tria 1+ &y eppargtend f o1 Saitaieisg Sawng instagt Yisyplclsedhedld in a

first predeterm ned, color. ternatively, Lhe t et footfall i e

608, b, & SrAPFEs Gt fy BESFIEY | THoHPPRALS 1) BERTAPNFHRBIFA eI TO0%Y The
patient ,s; 0 ot It r d, gui ded
520 o JaT e aTiebiegdtbn Qe HinR o8, b ol Bt R Ak L 207 0 00
The pat igsdessorBaoAl £@iSplQying Reanddher mat al so applies pressure on the
rubber mat 24 and consequently on the high resolution sensing neans 30. A
plurality of patient footfall inages 62a,b,c are then generated 630 by the
processor in accordance to the pressure applied on the pIuraIit{ of targets
24 and dPeR3l shhechighresplation serisingi mepna8&ris caveredrangl pratacted: by ¢t fubber mehiges

62a, b, c are presented in a.second predetern.ned.colqor. Aternatively, the
pat | ent DBt 63 At CRySHG HEAod QL gub Bt Y Bty CbaEioRals RBSHAIE the

pr edet er 1y t . - i LS. i on.. 1 I rm 20
Bt et (0P SR BN o WPaRF R SRk Bl ts BnRE s 381 "
and obsegy @oﬁﬂ?@d & R ?wcé’élof‘@ﬁ_r\ﬁhiéﬁ" ptS e8RS daff frBSthe VPt QB RRA - seRGher i ng
to FIGS, the target footfall imges 60a, b,c serves as a visual

r epr esenteans @0 add divplaysr thespaimdirorg thar high sesution sésinguhteans 38t oi22he As t he
patient wal ks or attenpts to place his feet onto the targets 24, the

pat i ent displaying meanseife £xamples of therdisplpying meand 40[conlddie ateputer memitaraved
patient footfall jnpge 62a,b,c overlaps or partially covers a target
footfalﬂﬂﬂW§d8¥“6gQPB?¥}n%H“5WerIapping i mage 64a,b,c is generated 63 5 to
illustrate this overlapping portion between the patient footfall inage
62a,b,c and the target footfall image 60a, b,c. The overl appi ng i mage

64a, b, c [b@4£5ﬂ%:{b?§ﬁtdsn180§ﬁ%@l§f goﬂélﬁs%gta? R NG, &P l()?fl?lﬂ[iﬂfilﬁ IRy efj;ae%tie]pt to

predeterm n ern. ervinhg the positions o e patie oot f al

i mages Gappdrt himbdlhwhits Palking! & perforriigd@tit fraiing alerciseRee shédppdatas lohe
patient can correlate his 9 actions or his intended actions with the

cor r espdies¢mlgtargetu24 sachrin theaidtepa df asoatpning may berplagec ohithe gabtter awat A2di ngl y.
[ 0037] The overl appi ng .i nages, 64a, b, ¢ di spl ayed on the displayi ng neans

al | ow t Heepirgeth 4t Hay deeplarsde A dirpdsterpined; MasppyeRn 2he rehbsT HEYeaRE MR eved

The. pat PERTEEE ' bie P e o ab TSR 1 Beciie PAL et TisAe BREYRr r | ng
to FIGS,qq h& édné;%%seﬁ?aéﬂ SPrthe]; glgﬁrr?éohutlomﬁfig%%e%ﬂgﬁ%dsc%.gj%dlgﬁ’@et bf

footfall 1 mge not In over pl ng i mages great%¥ t han

40% of thaerdia! FRktheQ@tahaddd tbRBRAGsEFaALS tarfiaieY §rintddnéntb Rhé eitbet anp2 pot f al |
i mage 62c shows the overl appi ng i mage 64Cc anounting to al nost 80% of the

t ar get fadditiovadll rubbexgeat6Q2. (Pmegiegiaipagtidudart dedt toabing progrivinsmay sirhglp pheng

i mages 64a,b,c hel ps notivates and all ows the patient to visualize his gait
t rai ni ngnafted of ehangiog the rithber pats 23 ©f simplu plsciva ore AR &P pfeanpiiehi ng gai t
training and rehabilitation. This also allows the therapist to nore easily
nonitor and track the progress of the patient's gait training and

rehabi | i } QL0 [0, ferhi : I f.or
gener at  ootey FEbrHE8 ¢ RO RO S (R Mbheb ulionychnink el ST RO o

f oot f al l1edsiB@E poftEchsD a Gefd pOrtidhNHnd 3 right PRI CBEh pd?for (eBmbsising 1F o fifst
causing of elastic deformation or elastically deform ng the tensioned netal
W res S52lwhbty pfelosgiteinad capiidtieed aeméertie dndgh seesml yluralitys efisiongitudiahs 30.
Next, the netal rods 50 and the tensioned netal wires 52 cone into physical
cont act oRgwasyp cdaments. i Jhe diyst7ploralite of rlpegitudingheensiuctyee plemenishase iattae r ods
50 and the tensjoned netal wires 52 0 Dat a Wi ch, ri ses the

ol ect i P CE AP Epbr At el FRfL RS mspi s s g R Balicle b es 52
are sent 725 to the processor 34 and the |ocations of the electrical
contacts are determ ned 730 by the processor 34 and an i mge of the

el ectrical contacts is generated 735 by the processor and di splayed on the
di spl ayi ng nmeans 40. This inmage of the electrical contacts essentially form
the image of the target footfall inages 60a,b,c, the patient footfal

i mages 62a,b,c and the overl appi ng i mages 64a, b, c.

—




10 {00a0] In a single gait training session, a particular patient would
“have wal ked the entire length or a predetermned | 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 Qpe pl atform 20. The target footfal

| mmges 60a, b,c, the patient footfall images 62a,b,c and the overl apping

| mges 64a,b,c can all be recorded on a recording neans such as the hard
drive ofotker aodpubséantinhy penpaydipdacwuhe dotended: direcer of 8 patierd avalking onlthppy
disk. QG her. data including the session date, tine and the patient's and
therapiéﬂ%ﬁﬁﬁﬁglcan al so be recorded. By recalling such recorded data, the
therapi st can easily nonitor and track the progress of a patient easily.
[0041 ] It will be appreciated that various nodifications and inprovenents

can be 1 PR @chfd ?Hﬁ’alﬁ?! of ﬁﬂgftﬁlﬂliﬁ%%g?ﬁicﬁf@tMéntg%Q%E iRgnE rfBehbe

scope of the present [nvention. An apparatus for ‘gait

t rai ni n@ntdbndrs apluralty@f adrsivned Reevdl Pared 32 Gburited Ohbstancialle pasileigoneains f or
detecting pressure applied on said high resolution sensing neans; a

pl ur al i toghesf andasupstantisily pereddicnlan tprandeslghtly rebdverdinn enctadnrodsi 5. pllatis orm a
di spl ayi.ng means for displaying i mages; and a processor for processing data
fr om sailtPaTteH that by @ml@tapdsx@ﬁéﬁgwge%\%a% mpyatedgboxe ard pef ip ﬁk@&@ak engagt d

di spl ayi f | spl ay; wh i n.said ' . | i f
ol cot 11 i B aprads 1, bae et R e RO s arBa A P kel o
el eotri cHf" 6 Forh LB tePBH | er
A e e i e

accor dang&alWyvirbs 62 ahéinted WhREChHt Mmablecthéadton@SOMIt Bt peRpehMiduldE 3 She
conpri ses:
plurality of metal rods 50.

[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



a first plurality of |ongitudinal conductive elenents; and a second
“plurality of |ongitudinal conductive elenents; said second plurality of

| ongi tudi nal conductive el ements di sposed above said first plurality of

| ongi tudi nal conductive el enments; whergupon pressure being applied on a
region of said platformresults in elastic deformation of said second
plurality of |ongitudinal conductive elenments in said region further

resul ti rgetplnrodsiGiand sollavedshil anetherr fany spager &4.edihis agmeepspiaistmprstynveen sai d

e Tk
of el eCthaﬁ%éd ﬁgﬁ{a@%‘i’e"%\,{‘f eﬁ%g‘%haéﬁ]héﬂ‘le%},p&’dg%'ssor for processing. 4. The

apparatus 1Tn accor erein said first plurality of 12
| ongi tudi nal conductive el enents are arranged substantially parallel to
each other in a first direction, said second plurality of |ongitudinal

el ement g0630] tRsferriag taFHEd, suhos tpaeskinal d0yisppphdd eh atpartatdn reditreon ithe higsecond
direction; and said first and second direction being substantially

per pendiresglationt gensinghmsatre 30, he Tinsicaphanetelusvites 3k dorthiainpartigileh region m 2

each of SaFUTET FRRIGARIPARAO] WBF PO UE 01 PSR BLEPOHCR ORBR, Bgen Tho
f o Fiop s0f Irutigie the AP U ! e The
At T oasti R EE OB By Vehdteathi 2 b Rl IR 0T S o Gance

with claim4, wherein said second spacer is nmade of at |east one materi al
of lowelasticity.. 8 The apparatus in accordance with claim1l wherein

sai d i mggesy) CWhpr tiegSesduiel 60 fplitd iscthattofragedtichosieppihy ontagrshiglargablutiahi ty of
patient footfall images and a plurality of overlapping imges. 9. The

appar at wsnsing meamy athcshape df the particwanhgion expasigheing pressuae pV rsdikiehpigahe

conpri ses overl apgi ng portjons of said plurali téanf target -footfall imges

with reshars okaloghoiR $ogr e tepsignedmetad sires §4dn rpw#ﬁ@grsregmresm@lmg
RS MR, E R A R e A
di fferenfe BBIRIE5TaRE% 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



color or conprises a different predeterm ned pattern. 11. A nethod for
“enhancing gait rehabilitation of a patient conprising the steps: 13 a,
providing a platformagait trainer having a high resol ution sensing neans
for detecting pressure fromfootfalls,ga plurality of targets on said high
resol uti on sensing nmeans, a processor for processing data fromsaid high
resol ution sensing neans, a displaying neans for displaying jmages of said
pressur @cmaﬁmeaamg&mr%t fargets do sinalats the acinal sapt desiesd: 4 Plyrbw; elgtazgst d
pluralit f,targets in a predeterm ned arr enent on. said platfor C.
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generating a plurality of patient footfall inmages corresponding to said

pl ur al i tAltephativahygeths tangkt dfephhyinmges 6i0d,bpl mayl ialsp bé petentedt i oot fimt |

i mges on said displaying neans. 12. The method in accordance with claim 11
furt her PEesipfRrMénedgpattgin. generating a plurality of overlapping i mages to

Il lustrate overl appi ng

[0034] The patient is then brought onto the platform 20 of the apparatus 10 and guided
620 to walk on or step on the plurality of targets 24 on the rubber mat 22. The patient’s
footsteps on the rubber mat also applies pressure on the rubber mat 24 and consequently
on the high resolution 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.5, 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 64a,b,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



portions of said plurality of target footfall inages and said plurality of

"patient footfall imges. 13. The nethod in accordance with claim 11l wherein
said plurality of target footfall images is presented in a first

predeterm ned colour or a first predetgrmned pattern. 14. The nethod in
accordance with claim 11 wherein said plurality of patient footfall inages

I's presented in a secqond predeterm ned col oyr or second predeterm ned
pat t er n.ac§ns %Blsn%feﬁgaid PaTlons cHih e eoiasPPndin g Ferri %éqwgp RARIEeS (R al ity
of target footfall images,is presented in a third predeterm ned col our or a
third prlggé%vgm%étaacﬁ%{g{ngpyn. 14 16. The nethod in accordance with claim
8, wherein said high resolution sensing neans conprises: a first plurality
of | ongitudi nal conductive elenents; and a second plurality of |ongitudinal
conduct i[WSWHHfé'BBV&Iappiﬁhigdirmge‘dJmh,lp,b Udigplaged oh thendisplaging aneaRnallsy ithe

el enments di sposed above said first plurality of |ongitudinal conductive

el enent Pativdtetoedgiominr wbsetherchib éntendedmotiomdhayn aghiewgi aninténdsdiresultti gfhe

resol ution sensing neans results in elastic deformation of said second
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conduct itH€ tREQTBOEA] image 60a,b. However, the third patient footfall image 62c shows the

overlapping image 64c amounting to almost 80% of the target footfall image 60c.
Presenting to the patient this overlapping images 64a,b,c helps motivates and allows the
patient to visualize his gait training and to take a more pro-active approach when
performing gait training and rehabilitation. 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 F1G.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.



ii) establishing a plurality of electrical contacts between said first and
"said second plurality of |ongitudinal conductive elenents; iii) sending
data conprising said plurality of electrical contacts to said processor

iv) determining plurality of locationsgof said plurality of electrical
contacts; v) generating a target footfall image on said displaying means to
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a platform having a high resolution sensing means for detecting pressure applied on
said high resolution sensing means;

a plurality of targets arranged in a predetermined manner on said platform;

a displaying means for displaying images; and

a processor for processing data from said high resolution sensing means and for
sending images to said displaying means for display;

wherein said data comprises a plurality of electrical contacts from said high
resolution sensing means; and
further wherein said images displayed on said displaying means correlate to said data from

said high resolution sensing means.

2. The apparatus in accordance with claim 1, 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.

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

contacts are sent to said processor for processing.

4, The apparatus in accordance with claim 2, wherein said first plurality of



105\ 24y4444446bC 1051 "10%4&' () - Ys10%K&' ()- 105 105
1 105&8nm' 109%%& () -9%7B"10%& () - &S, m' 109%6& () - (6R9; 9=: =; =<=>==bC
105Y"10%& ()-1s109%& ()- 10H 10H 10H "10%H& () - S#mM' 10%4& () - 31 " 10%4& () -
==zACEEEEEXnbC 1051 10% & ()- 105 105 3G5-"109%& ()- ! 10%& ()-"10%& ()-y
109%& ()-EkHH 11 1*1XIbC 1059F s10% & ()-110% & ()- 10"
longitudinal conductive elements are arranged substantially parallel to each other in a first
direction, said second plurality of longitudinal elements further arranged substantially
parallel to each other in a second direction; and said first and second direction being

substantially perpendicular to each other.

5. The apparatus in accordance with claim 2 wherein a first spacer and a second spacer
are  alternately arranged between each of said first plurality of longitudinal conductive

elements.

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

least one material of high elasticity .

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

least one material of low elasticity..

8. 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.

9. The apparatus in accordance with claim 8 wherein said overlapping images
comprises overlapping portions of said plurality of target footfall images with respect to

said plurality of patient footfall images.
10.  The apparatus in accordance with claim 9 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.

11. A method for enhancing gait rehabilitation of a patient comprising the steps:
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resolution sensing means, a displaying means for displaying images of said

pressure from footfalls on said platform gait trainer;

b. placing said plurality of targets in a predetermined arrangement on said
platform;

C. applying pressure on said plurality of targets;

d. generating a plurality of target footfall images corresponding to said

plurality of targets and displaying said plurality of target footfall images on
said displaying means;

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,

12, The method in accordance with claim 11 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.

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

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

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

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

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

images is presented in a third predetermined colour or a third predetermined pattern.
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first plurality of longitudinal conductive elements;

whereupon pressure being applied on a region 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.

17.  The method in accordance with claim 9, 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.



