; KLMNe3ey) y&d| xL6Tx 13 FEB 200g *166166* SYSTEM FOR ENHANCEMENT OF
NEUROPHYSI OLOG CAL PROCESSES BACKGROUND OF THE | NVENTION 5 This invention
relates to a syste he enhancenent of the neurophysiol ogi cal processes
of a person, ﬂ‘\%ﬁﬂﬂ\b@m&r t hose processes associated with reading, witing
and speech. was concei ved ip the context wBtpggtmﬁg r eadi ng,
writing and speeelssiéh*sor ders but has far broader applications™including the
treatment of 10 Attention Deficit Hyperactivity .Di sorder (ADHD) and the

enhancenment of a TEM 'ECRANCE Yﬁﬂﬁﬁflﬁi i fociexyml e, by.
sportspeopl e or d§e)?§nce T%C)(?ge per sonnlg‘IfE.ﬁgi nce't eﬁ?g?es(i?l]‘net ee}r%'fih century

it has becone increasingly noticeabl PROGESSESS substantial percentage of
t he popul ati on possess no abnormalities in conventional vision, hearing or
intelligence, yet display debilitating disorders of reading, witing and
speech. Alt éﬁ?ﬁfbl' DR THEMERENPIONEt Wween these different types of

di sorders, Ir’%)gglkhg 0 dll)sorders have attracted the nost concern and
attentiod and are thought to afflict up to 15% of the world's popul ation.

Readi ng di sqpders ar.e psychol ogi cal nd ,econon. cal,l J a
person, ar thHF b‘é‘f?‘nﬂgfé&e?g? §19§i’t§n h‘é\’@e MC%% ngéﬁgﬁgﬁﬁé&?ﬁ%glr able. 25
A grow ng be cé&%eéﬂ@f'i g&%{nﬂﬁﬁ phrticulaPhBse Frocessss dskotidtel with yYeading; waiting
di sorders with neural debiliitation's in different areas of the brain.
Several gr ousnl speectci The invention was conagjvedincthe consextiof reatinggeaing, #atng

t echni ques such as .functional ,Magneti ¢ Reson . I or

Posi tron Em%’%dime%ﬁ’ﬁﬁmtgﬁs %ﬁﬁﬂaaﬁa?@’l%q{ﬁg“gcﬂgdﬁ%%ggﬁ%ﬁﬂﬁ%grences in
brai n agig vi Aentidh Defiit HiypefactivityDRoflcp(ADHD)ahd the cahamwementef apersor’be
perception of novenent, -between those with readi ng di forgige?rs and those

Wi t hout . mmmqmn%rwm&fq&mlegh!smgp fencedPfcE | i ght
contacts the &E i at the back of the eye. Photoreceptor cells known as
rods and con®s are 'stimul at ed by this light to produce electrical inpulses. -
These inmpul ses travel fromthe retinal ganglion cells via their axons and

ultimately cQnnect with the yisual .centres of the.brain, _in icular the

5 vi sual corgg’ﬁ? ’@t?:'b‘ﬁﬁm%é’ﬁmﬂ’é't %%P?ﬂ‘@%%ﬁfmgbrﬁfuﬁﬁ%b‘%ﬁ‘?% cortex

includes;f Sgctanfiafpéraéntagsithe popHldtRm podstss Ab EhtmelRivsGh boiventionl. Thi s

body is dsiavi dea into two layers, one of %i ch is part of the magnocel | ul ar

pat hway and visionphkazing:oniateiligence, iyst display dehilitating diserdersf reading, ¥rifinge d

si gnal fromthfgéaee i',lsual pat hways continues to the visual cortex and the
deech,

extrastri at eV al cortex at the back of the brain to 10 undergo a
multiplicity of conplex processes to energe as a perception of sight. The

magnocel | ul ar, _.and rvocel | uar systens e t of the.,. .

re'? i no- geni cﬁ‘}l@@lz‘@ﬁ ?l;qga}s $m&%%%@%%:%§pgmmﬁ ﬁev?/adlf%'uas

evol ved $® bgisghieds haveitRE&ed tHeaRdst colReR! @id steffiod ﬁi&@@thbﬁ?gtto affligeap ton
y

conditions of low lumnance but with relatively 15 poor colour sensitivity,

wher eas the p&Vaoltbleiwarkd’s populsiion. Reediag disorderniare peyehplogically and
economically damaging to a person, are largely hereditary and have been considered

to be incurable.

25 A growing body of neuroscientific research has linked many of such disorders with

neural debilitation’s in different areas of the brain.

Several groups of scientists utilising modern non-invasive diagnostic techniques such
as funcﬁonal Magnetic Resonance Imaging (fMRI) or Positron Emission Tomography

30 (PET) have found significant differences in brain activity, in particular in areas of the
brain associated with the perception of movement, between those with reading

disorders and those without.
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detail in conditions of brightness and with greater colour sensitivity.
Research has shown that both pathways are parallel processing systens

i nvol ved in devel opi ng and sustaining an acute kind of depth perception
call ed stereopsis. The 20 magnocel | ul ar systemis responsible for notion
stereopsis, which. is vital for nornmal rfadizrg. The pa&ngEtbuhﬁ%asystem
I's responsible for static stereopsis. Deficiencies in eitHNe a y can
af fect stereopsis which can lead to an inability of a person to properly

process visual images. 25 Furthernore, it has been suggested in some
resear ch t hahetpgeseptaon of sightibeging wher visibie lightentacts; the gefinarat thecback of the

magnocel | ul gr._p ) ' ral.lel processi l'iver
ot med vi et PRotpREB GRS ki P Blod ool AR AR, R Ak

hypot hesi segrodide eRétricaFiniuldes.t Yhadk impelw@travek froimthe @efhap ghnguirscedligswd t i ng
in their reading disabilities. 30 =3 FEB 2004 The visual systemis

pr edoni nant [theivakpas ged uitimptely gonnses with ieagsunl centeasnf ke brain, pppagticylas the eady
fixationgcon i r 1.8 I SSi . I xation
s Tnducda 1l R T8 Ehndciioh BHERE B8 reaSHathe visliiefbx nadies 4

recordi ngs tsmall midbrais hodulechlled tiedateyqd geniofilatybodyo ifhiebody is idivided énto ' dur i ng
fixation: m crqQsaccades smal I, hj gh-speed justnents of fjixation),
fixation dritHo 1ayse. RF@ﬁfWg@ga&%P@oétg%W%chgngHG@ads@d di“hmhﬁ’f ARRTAfsi on
bring itens | ' t DR : ' ﬁ"eam' i for
exam nati on tﬁ%ﬂ%&%h@k%@ﬁ?o ﬁgﬁf&%&é’%ﬁ?t y.tﬁ cr%;saéégtgyé sg%ﬁlgiﬁrsﬁ | ar

t 0 saccades,to¢hendsial toradx dndeheeyttastriattedsual eorsexndtithe badld afitbe bradndies occur
about 2 to 3 tines r. second, along with a 'slow fixation drif which in
conbi naPon WHEEE ARRERNY Grompe Hprars 1 FEtes sAS SRS S M ch 15

m crosaccades and fixation drifts are interposed is dependent upon an

I ndi vidual's optokinetic control. Such control is in turn inf]luenced by

neur ophysi ol Busi reagnogelbilari and panvoselivansystams ara pest of the e8Ac-graigulo-rortisalr ce.

Ocul ogr aphi ¢ S Vi 1] ' : g
Cetai Peave PAFAYSHRRD TG iy el OIS I IS bpEREED. |
saccades andmowmentsofdbwlidorrist iageBin ¢conditions of fove haninanceinitiwith relatively
identification and recognjtiqn of characters is,thought to_occur. Each
saccade RoveRooF °m§%mé” the-pasyocs gl%aa%?hv??féssgﬁé&ﬁé&m&em ty),

about ei ght ghay iﬁ%%)ﬁ?iﬁgﬁﬁgil?%hﬂ%d With pRA&te? Bolotf séhsitivitg, a | arge saccade

-]

Di

to the beginning o I ne occurs and the behaviolr is repeated. 25
An opt okinetic deficit could lead to reading disorders if it prevents

m cr osaccad fr OCGQUI T at, t requir Ak dif it
prevents fi W?iﬂbﬁ oW é:o&lb%{h?%ﬂsggé ng“é@%g%aﬁﬂgﬁgﬁg%{%ce. ?Y?‘?{*hl S
deficit is cdevelopingasidBustaiaing anaeaedirl offdepthopenteptioazhllediitereoprist Thehen
semanti c_recognition, an essential link in the readi 30 C2f¥n’ can, be
even nor2d di magnogeiularsystery 18 gesponsible for motion stereopsis, which is vital for normal

reading. The parvocellular system is responsible for static stereopsis. Deficiencies in

either pathway can affect stereopsis which can lead to an inability of a person to .

properly process visual images.

25  Furthermore, it has been suggested in some research that the debilitation of receptive
' cell fields in the magnocellular pathway causes this parallel processing system to
deliver mistimed visual information to the visual cortex. This, it has been
hypothesised, causes instability of viewed text in some patients resulting in their
reading disabilities.
30



3 F E B 2004 During nore rapid normal reading or the normal view ng of nore
conpl ex visual inmages, the eyes enploy a healthy notion and static
stereopsis (depth perception) to find visual "cues'. They pause at very
small tine intervals and | ook directly at what the brain considers are the
more inportant visual elenents and deduges what is in S-i3efFggepgp4l t has
been suggested that sone nornmal readers”enploy a strategy that uses
"habitually preferred" patterns stored in their nmenory. This involves an

initial viguyal,K scanni ng phase. described as to "l ook w thout .seeing” in
whi ch an i THEViRHRl SYBHGEIis PECPRIDAGHY (€29 8 rgotiep:rasedin charact

| ooki ng". IHdidh | F=Ta] ; e | |s8iB1d? fentaktedd9Ok and
see". Thi sﬁrequ#%(g{seggggf@gg’gca g@@%@ﬁﬁéhﬁ%&gwi ty gr ea of the
fovea to t fixatia isemducké it alaberatary, the vishiakimagefadedn ability to provide the

requi red saccades, control of fixation drift) recognition of 15 semantics,
stereopsis and an adequate visual working nenory, are essenti al

prer equési gﬂ{p(l)\ ; h‘gﬁﬁ’%@ h2¢e demtiishi8lcdhRe tRRS dF e Abvermentsthaidceas hi p

wi thin the brarn gnocel l'ul'ar and parvocel I'ul ar pat hways wi th ot her
neur ophysi dunng fizatiqn: microsagsades,osmall, highspegd Rijusuments of fixation), fixetemet i c
and somat osgnsory.Qrecesses, an inability to properly process visual inmages
can | ead t aé‘g?“bé}ge‘i"ﬁmf%%?@"ﬁt her processes. Fromthe |arge nunmbers of
readi ng di sorder treatnment providers, few have attenpted to search for
curative solutions, particularly based on visual causes, in the belief that
25 cures arSaceades weddn pormal visipaehtingdtams efiisunl interestimtorthg favral area®fs and

much of ~the sci.entifi | . b Sy Lani ngs of
2 v sudf " b IRSRuEEHor b imbaH hddk oBidibn BBk nd heitl, MordBERERRT! (7 P
appar at us Gahildo bdteaded]Mxeeptithat the arfiplimides aredmatienped i n Canbri dge 30
England in the md 1970s. The CAM sti nmul at or was devel oped not for the
treatment of reading disorders, but for the orthoptic treatnent of

pat hol ogi ¢ p\ji ' | § tiffes ) XGPS gORite b SRIW firhtibhBrifty €S
cause the @?iﬁsfgéaga%b“ﬁgﬁgﬂgﬁ fro\geggéogd’é%éi 2%02 doni nant eybé and
tends to suypclensconibinetion pfevent falding.of sheretingldmaghe The mannex iy whihpr i sed

rotati paper discs cquered wi.th painted gratin | nt ende isual

St mul 481 b erpgpcadss sl 54 Eon i e i dls eopitinl B A e Apual'S 12
orthoptic topeekinetieicoffrold SutlRtoritiol & inimtinflaérted byhi¢urophisiologiedled success.
5 Anot her version of the CAM apparatus, was devel oped in Australia in the

| at e 1970s dehilitationsthat arepaiallynop-visahin $0Wes scs with painted gatings, but
with the addition of a diffuse |ight source frombetween the gratings. This
second version of the CAM apparatus was the subject of Australian patent
appl i cat i orOculogrflGe TecBddings haveshowt thatduring reading @ stefrensypesh'éstainease’ and

ortgl “%' y p%%tg!% J erye tn{]o%er%gnmsa ogéu?s%tcggs%ﬁr?gf of alternating saccades and periods of

fixation. During the pauses, semantic identification and recognition of characters is
thought to occur. Each saccade moves the fovea (the portion of vision with the
greatest acuity), about eight characters to the right. At the end of a line, a large
saccade to the beginning of the next line occurs and the behaviour is repeated.

25
An optokinetic deficit could lead to reading disorders if it prevents microsaccades
from occurring at the required speed and endurance, and if it prevents fixation drift to
be controlled with enough endurance. If this deficit is compounded by some language
or phonological impairment, then semantic recognition, an essential link in the reading

30  chain, can be even more difficult to achieve.



pat hol ogi ¢ binocul arity, although |ater was used for treatnent of visual
dyslexia. Wiilst these prior art apparatus achieved sonme success in
treating the fixation disorders for which they were designed, their success
in treating reading disorders was 15 limted due to the conpl ex nature of
the retino-genicular-cortical pathways and the very Iini_-tﬁg_.ﬁ?aﬁz of
stinulations that the rotating discs couldd provi de. The € lthe
stripes that provided the visual cues to the patient had a constant |ocus
of nmovenent, that being a circular path, and only provided the correct

sti mul at i onDuning mararamd normajaeading orthemormaliviewingof aore complexaniswal or a
brief period of tine as the e 0 ssed,thr.ough a. ti,cular .

o | ent at 1 onimaEEs ARy splgy AFRILRY miRBoE and sate HerpoRsi e BrBtPriop hangi ng
the di sc tofadQisthl Rués’ diThep paue at Rer HthiPtiHe Midtvils ahd ddk difetly Awhat
variation could nat be achieved without disruption to the patient's

treat ment. Wedrpinsonsideisraretheimoreimproantyigwabslenients ppd dedupss ahat igin hod
wherein p E%ee% can 25 receive a nore conplete set of stinulations than
was possT bl ' the prior art. SUMVARY OF THE I NVENTION In a first

aspect, the invention resides in apparatus for the enhancenent of 30
neur ophysi ol ogi cal processes of a patient by the stinmulation of receptive

cel | fiel dslthgs baen snegasted Biat pamag somnalrradeprmplay 2 Eatage hiat peesy Bahivaltynd

R R S o W

produci ng -aphasetdestribed as a0 thovk swithout!sexirig’\in whivhsant inteereal avodel 3ifommhalinon sai d
visual display:means, saigd display including af |least. ope visual- cognitive
exerti oh ex@’r"éf&‘b%%as"&cw}%ﬁ virigs;l v,gwmaer@w@rm g&"ﬁ?ﬂﬂ%@g&ﬁ one

or nore the | ' ; W i ones of
sai d recept ?%S%ﬁdﬁezmy“ggﬁg&th }dta%g%?%‘aﬁ%ﬁs e errent?ghi%(r?glq%di ng one
or nore novifongadotiersabientfeatores forresrificationi d t her apeuti c display el enents
are displayed on said visual display neans so as to provide therapeutic
stimulation to said receptive cell fields of a patient whilst said-patient
i's. perform g dbilits t6 PeVidé the regufifed sabeles, cohtisl of Mtatldiedrdif\reb gritioredfs 0
resides in a nethod of enhanci ng neurophysi ol ogi cal processes, of a patient
by the 38 memantiss, Kereppsiend nadegpatervigiahworking memorys ae8 °sﬁ§i°r‘?®ays of the
pati ent bet &{Jiﬁf:esrf&t%m he visual cortex, the nethod including the
steps of generating an out put om conput er processing means to cause a

di splay on visual display nmeans for viewing by said patient, said display
including at, | east one visual, cognitive 15.exerti.on.exercise and at, | east
one vi sual F’B?FCP‘I‘F&@Z@W&EMP(W@“% € ppip of ﬁ’gr%f’@‘ﬂﬁ g, oy

el ement st anpgAbesl1dIS fethwalsayith s6keatROpPRRTogEal pricdsses eatli dswpeat] | fi el ds,

sai d therapeutic display elenents including one or nore noving contrast

edges, RAer diegringand mwmm@m@eﬁ%m%%ecw%WWﬂmwe yprocess
stimul ation ‘;Bql?]s a‘”g%ﬁ &sh &8‘?%" &Eoﬁ@}ﬁnrtﬁ&ﬁmﬂeggro‘égés&.“ el ds whilst said
ertor

patient is p mmng sal d visual cognitive exertion exercise. The
present invention can provide many benefits to a patient not possible with

e D O Rpomhejabes HEbes oL reME e Bt groyider de haPe b | 1%
'Lﬂtéihveﬁssmuﬁs, %gnﬁ:\ﬂuxan&géd ShHribial iciuslel Sin RIS heief that

particul ar GgQedtth fi'e
e visual "display elenments can be 1g;enerat ed as

treatnment. Furthernore y e Cal
di rect [25ghtcunisjacecnet possible. dndecdzmostreading diserdenassociations and muchgfthee cel |

fields of the., retino-genicul.n-cortigcal_ pathway systemthan the diffuse

l'i ght sourc&'@ﬁgﬁfﬁ‘ggmwsbﬂé“?mﬁ% “¥riated discs of prior art. 30 In
a fiuther enbodi nent the invention resides in apparatus for the enhancenent
of neurophysi ol ogi cal processes of a patient by the stimulation of

receptive ceThe begisndrgsiof a visual basgd|curativeagproaeli cammenssd vath ths devalenment o
retina and tct)}% s\{r'ng caalppgr0 {%ned Bx% CAM visual stimulator, developed in Cambridge
30 England in the mid .19705. The CAM stimulator was developed not for the treatment
of reading disorders, but for the orthoptic treatment of pathologic binocularity, a

condition where fixation errors of the eyes cause the brain to favour signals from a



3 F E B 2004r apparatus including first visual display nmeans for view ng by
sai d patient and conputer processing nmeans producing an output to said

vi sual display neans to cause a display on said visual display neans, said
di splay including at | east one visual cognitive exertion. gxercise and at

| east one visual stinulation imge including one or 5 nOr E&&ﬁ@ﬁ%utic
display elenents targeted to stinulate selected ones of said receptive cel

fields, said,herapeutic.display elenents.includi one npr e _Novi ng
cont r ast edgg_g’f"wg?%q W%%ﬁ‘fﬁ? ﬁ‘é’r"&?éa'tg?‘ﬁls &Og'p'*‘ﬁy’egl?%ﬁ!ﬁt g{‘%?‘%‘“ﬂ%“?ﬁl ayed on
sai d visual Gbnﬁ?ﬁé’éﬂ rORARE pler Ascé SoveihitiEpdinted BREiHES Mtdided oA to said
receptive cell tields of ‘a patient whilst said patient is performng said
cogni tive exstimulationx&hisiapparatys geined wide interest and exppmwrefarshe ethopties neans
for varying at |east.on n r.ef er abl Jeast two of spatial density,

| um nance, c%ﬁ?tmf ?f%%ﬁ?%ﬁ?g%'ﬁ%%fﬁevgﬂ“ﬁwﬁ{}3““83?%‘?%%%i on, direction of
notion angl | ocus of novenent of said plurality of therapeutic display

el ements. In a further enbodi ment, the invention resides in apparatus for
t he enhancemémothet versionefitheGaM appatatusawasevelopaidn Afstralipat the bate b970she

stimulation of ,receptive cell fields in the visual pathways of.the patient
et ween the. PR ForEpid Simiapafing ot vil baipied ecifes BEL 1R e e ol Y ot

vi sual di spl giffilsedipht sovcefréiibbEhety _tl'i‘eagrﬂh%ﬁ.t TR secdnd veRiabfthe YAM €SS Ng
means produci ng an output to said visual display neans to cause a display

on sai d vi suéppasatypmay thesyhisct of Australianpatgnt ppplicatiomup. FJ069 8L bydnM.vi sual ~ 20

cogni tive,exert) Gl t i | i i i mage

el udi nE? on GaepOiffE s lsp SaRtived'anl SBBinaftl et 15t e she WL, T
sel ect ed onepathblogic binoadaity, although later wak dsed fortrehtinbitrofivasial dystéxif| ay

el ements including one or nore contrast edges noving in a substantially

| i near path, wherein said therapeutic display elenents are displayed on
sai d visual s E'tsarf ' LG St jon to said
25 recepti veq‘(@H1 ﬂ?éisgpﬂs 0 ﬂ)g% l;ag%s?dgﬁ{&%%&%éﬁggﬁggﬁ%%étaﬁlgﬁﬁhﬁk%fedﬁ orm ng
sai d cogni t i disosdees for which«they ere. dekigned, $heiid sucéess inrtesatiegivemlimgedisorders avas

i nvention_resid in, apparatus for t enhancenent of. neurpphysi al. pgi cal
o ocassobs of Tiafeddud 1§ BB oRipli aRice bEfhe ST SRR B P pisa Lo R R Y g be 0
the visual paeRM@fedfange6f Nihilitins Beit WRABtating dises doufd prodide Théiedbd of
cortex, the apparatus including first visual display neans for view ng by

sai d pati ent tRdripesithatnsevidedsthe yisnalcusetorthe paticathadayconstastitosus of o sai d

vi sual di spl . el [, Gl M I

Uy sual o P! SoBRRAE g RERNS Sy Al SR aphe B g gy
exertion exeligmitsd runtbeabf tetia dit thervisudl cuitek afid fonalbadef périodatme Acthe@dgey one
or nore therapeuéi c display elenents, targeted tq sti,rrué{late sel.ect ed ones of

sai d recéPti passed ropghp particular erientation, i PRIy ypEpHonindhestumylation Wesdi ng one
or nore novi - : I i H S | ement s
are displ aye%g%l%@aﬁs)ga%ﬂngwgﬁﬂﬁﬁg% ay ?ggxniﬁgﬂgreggﬁ{agﬂ lr&ggﬁggmfdﬁes%guti C
stinmul ati on tThisedrttios cewt inotbeashieved slitheutalisruptivatto thet patient'streatment. pat i ent
is performng said cognitive exertion exercise, said apparatus further

i ncludi ng neans for generating an auditory cognitive exertion exercise

i ncl udi ng oneryeipréfeh€indetflionQeskstd grvvide dpphratus @nd mediod viRéinaationt caai d

visual cognitive ) ) . ) .
2 receive a more complete set of stimulations than was possible with the prior art.

SUMMARY OF THE INVENTION

In a first aspect, the invention resides in apparatus for the enhancement of
30 neurophysiological processes of a patient by the stimulation of receptive cell fields in
the visual pathways of the patient between the retina and the visual cortex, the

apparatus including first visual display means for viewing by said patient and



10 exertion exercises. In yet a further enbodi nent the invention resides in
apparatus for the enhancenent of neurophysi ol ogical processes of a patient
by the stinmulation of receptive cell fields in the visual pathways of the
patient between the retina and the visual . cortex, the 15-aFFRao
including first visual display nmeans for(@iemﬁng by said patient and
conput er processing neans produci ng an output to said visual display neans
to cause a display on sajd visual display neans and patjent input neans;

sai d di spl ay SPWHEVGHPIRGEsSIRE Mesas prodycing ap ioutpatiiosatd wisal display meany to Gausqa

cognitive exersd I s Ji ol L { mage
el udi ng on AspBY GRAGIESES ARGy Reah 350 pfaynlilgS) AW il TR0V
sel ect ed onesogfitieaéxdriianoexptdiseand at leastionk disualsstinmiil dtioarimage inichidiin gsqrieayr

I i ncl udi ) i ! d , [ id .
Cher apeut | ¢ FHOSR Manehun ARIEy ements SHRasRLS Simusiedioited Shesniopilisoontiths so
as to pr \?\%' dgeli B@fdﬁ-%ﬁ&&aﬁéﬂtﬁ‘d‘i@iweﬁl&é ﬁicﬂx&'ﬂ;f?&ﬁ?drfﬁ?or@ ?rldvh{% &nftastof a
or ogn

pati ent ilst said patient I's per m ng sal itive exertlon exercises
wher ei n sai d etiges; wherein saidsthenapéwiicidisplédbel ednente atesdisplayed ion shidywashabdisplay d

vi sual display neans so as,t rovj de therapeut,i.c sti.nmul at| to said
receptive (F:)e eaps § %Fstoﬂo‘ad“p&? aE?Ht‘cvﬁ‘Fﬂ‘E‘Emé‘gP §eif Zecepfive ‘?"il %‘g&f B‘?”rr?%“ﬁ

di spl ayed cogfifst 34ed fatt s PRr GRS SH8 cB Blertich ékeP3e COgNi tive exertion

gﬁi ti fﬂﬁ
exercise is |spt ayed I n r@sponse toin utv?rom sald patient. 30 The
t herapeutic display elenments may be anything capable of not only

stinulati e.receptive ce]Jls field | o f he neutro si o) ogi cal
pat hvvaysl_&(EJ rﬁ‘_ﬁé’ﬁeé‘ﬁg“ Blyp residey in a?‘_"’&@a é@ﬂg‘ﬁ’r"g\ﬂeﬁpﬁby ﬁ&ﬁgﬁ ﬁ‘?ss?f"f_tahe
neur ophysi ol og i&ﬁ'bynﬁ&&ﬁﬁa%x?&?re&bﬁwéﬂmahs {ohad vﬁdiélgﬂd%lﬁ&dy@ o tHd gadiedt cul ar

advant age of 'the pifesent inventionis that it provi e means to vary 5

the visual stetwdeatheoretinarangothy vishall cortex,the pethiodrincliding &rer stepsiof generatingni t i ve

exertion exercise. ~This ensur t n t ept.lNeg: el ds
of the pati o Shpus R Rt R csihe BTG Caile £ UFHE RS Silplly iR
The changes ftfer Vib®ing tusald pdtienty said dizplalyingadifig bt 1ogst oReleisadlicogiitive by

di splaying a fresh image or can be nmade to occur by graded changes so that
a dynani 43 céxemigRERsIcSe and atlgast prg visual stimylation imagegnelnding one ofMOES 4y ed.
The changes . 1 beStTtH R i , '
cognitive ex gﬁ}?ger]\uja g)% gsﬁgys%%%%ﬁi F%r# Qfﬂgﬂ%éﬁ%&rﬁﬁdﬁgks ?ﬂ%ﬁ/?ﬁgﬁiﬁg t hat
can be made ifietds, skid dezappetic display elemehtsincluding pre ocmaermeving comtrastiedgass,

spatial density, .velqcit r _l.ocus_of nove t of t.he.nmovi.ng, visu di spl ay
ol ement s, 15 herein SpidrasbL iR e Pravies e R RAERR e el e
means for pr Qe bféhidredbhtiveicen fieMs whillst Said patlent isperfonigg shid vearhcapnitivel a
pati ent and/or neans for occluding one of a patient's .eyes fromthe

di spl ay. 20n texegioaese¢isgent, the | evel of occlusion may be varied. 20 In a
further preferred enbodi nent, the invention includes a second visual

di splay neans to be viewed by a therapist and therapi st input nmeans

al | owi ng a t hE{egresent invedmtioh\oad pravidemany beriefits to apatiere moppassibdeswith theeans t o
vary the display. In Kﬁt anot her enpodi nent , ,t&g.i nyventi on in@l udes
feedback mearBigsagireaiment systeratinguding g visnal stimulation image;that can be varied Qo

comut er. P OSgso I BANTaHHIOR R bl i paFRANE chibe el ik he

display inr onse to sal n“order to optimse a patient's
per f or mardse. a discdntinuiby A0RE patient's treatmient rFurthetmore therdsuid displayelementygap of

example only and wth reference to0 the, gcconpanying. figures as .degcrihed
bel ow. BRI EF bcgsoedated @%‘.{"_eﬁﬁ'ﬂiltf’ aJe d‘.‘&i °ﬁ C“a‘% p Pﬁﬂ&f‘?‘ﬁﬁ?’ﬁn 0 the
apparatus of §£0as Bf A8 Fétinol g¥fio-Qtical pathway system than the diffuse light sources

from between the rotating striated discs of prior art.

s

30 In a further embodiment the invention resides in apparatus for the enhancement of |
neurophysiological processes of a patient by the stimulation of receptive cell fields in

the visual pathways of the patient between the retina and the visual cortex, the



Fig. 2 shows a side view of apparatus according to the invention, Fig. 3
shows a display of a visual cognitive exertion exercise and vi sual
stinmulation image; 10 Fig. 4 is .an exanple of predom nantly non- cortical
stinmulation elenents, Fig. 5is an exarrplg of predom nant]}y orbé
stinmulation elenents, Fig. 6 shows curvilinear elenentsy FgEC 72 ows a
brick pattern of elenents, Fig. 8 shows two rotating planes of stripes in a

first ori entatlon e stripe plapeg of , Fig. 8 in a second
orientation, “@H%‘aﬁ ﬁf%é{‘sé‘?qulfiﬁ“)b!”&%sfq Yfemgﬁmsaldd? ientand on, Fig.
11 shows. t he

&tni it & mearfs r@dﬂcﬁr&%l nglﬁ;g\%t‘;t‘é %ag&‘ gér%glésp% 8%0 tcgl?se

di fferent |mages generat by the rot
exanpl e of a axdigplay pvealémsruah displaymearisssaid @iSplay inchitiingsatdeust emaablhzﬂr nat | ve

enbodi nent of _th I nvent i hows a cognitive_ exertion
exerci se i nco‘i‘oﬁﬂ'ﬁ Sﬂ CXHsE @?‘ﬁaqéﬁﬁ?bg‘%ﬂfua? piirgulation imagyg including oREEN t or y
cogni tivegex | nt
accordi ng 5t O%ﬁ%&?zt&%ﬁ@gﬁﬁla 5 mﬁd&ﬂﬁ%?ﬁh%ﬁﬁg@té %ﬁej@%&%#@ﬁ@
EMBODI VENTS wdlrﬁqlu sméﬁwneotlwlgplastpleappanmlummom:dnag rhavih@ eontrasent i on
IS shown gen I ncl. ude ter .pr.ocess | ent
consol e 18 i n %reén Bﬁﬁa&ﬁﬁpw giaﬁla& Fgeﬂ{rgtfj ﬁi‘g Xﬂ%@“sf}il ‘&ﬁ?f‘qﬁlgstpﬁ”é'nt

i nput neans Jme‘ansaads fo prooide BicPApead sihalafiéh R%aidYebdptive eetﬁﬁa'aﬁ 699 gﬁﬁcn‘t" S Ua'
display unit 13 and therapist input neans 17. A patient 'S

pati ent consowhilst saidpptient isperfosming said cognitiye §Nmn axermhteandwherpxmld: onso I e

anbl o 180 ApPRisbeAGBeRE lor ARG 10i5 b, BNEProkdly R BB SRR o i

view ng the pephatisiidensifii/ibdinarice, éontrastosslonr, shape, veicitg dricatutivg] diréchionds t he
patient input neans |s an electronic witi ng‘r pad whil st the therap| st

i nputs i nf or rAptiYHand lacus efaravementnfAaidalyraliby of therapestic display.elements.
alternative arrangenent is shown wherein the patient 14 is seated on an

el ectronically adjustable seat 21 that can be noved up and down as well as
lateral |y. Thin dfastteresnbodimenithe émientiod regidesinnapphratus fier thoeiliancementiad ensur e

t he Iocatlon of the t's e esf relative to the patjent VDU 13. The seat
cont r ol s 5n CIP%ER%SI.B@@IC@ ProFesses of a patient by the stimulation of receptive cell fields in

the visual pathways of the patient between the retina and the visual cortex, the

apparatus including first visual display means for viewing by said patient and
computer processing means producing an output to said visual display means to cause
a display on said visual display means, said display including at least one visual

20  cognitive exertion exercise and at least one visual stimulation image including one or
more therapeutic display elements targeted to stimulate selected ones of said receptive
cell fields, said therapeutic display elements including one or more contrast edges
moving in a substantially linear path, wherein said therapeutic display elements are
displayed on said visual display means so as to provide therapeutic stimulation to said

25  receptive cell fields of a patient whilst said patient is performing said cognitive

exertion exercise.

In a still further embodiment, the invention resides in apparatus for the enhancement

of neurophysioldgical processes of a patient by the stimulation of receptive cell fields
30 in the visual pathways of the patient between the retina and the visual cortex, the

apparatus including first visual display means for viewing by said patient and

computer processing means producing an output to said visual display means to cause



for the headrest and backrest formpart of the therapist console 19. A
patient's 10 positional settings may be stored in the conputer processor to
provi de consi stency at subsequent treatnment sessions. The therapist 15 is
presented with the sanme display as the pﬁéient and is ablag %%2 trol the
paraneters of the treatnment. A conparisor®of how the pati RE Bh &ﬂprogressed
and 15 how the patient relates to those with simlar disorders is also
avail able for viewing by the therapist. An exenplary display to be provided
on the pati edtdispiry %S@,&malidhsquneaasaaw displayuinelidimgpat leastl oneyvisfal i ncl i ned

of arrow A ABEEYE ereBREbRRCR AR i i obuege yudmgopeen < o
cogni tive exefdre terfpeartic display @eaients thgetéB 6!t ateRERSRS 0}9%9 &Hiafd Jﬂ?édjttpvg?

must renenber and wite down after they disappear, or select anc rminto
a sentence. Thalhdieldsesaid herapenticdisnlay eJements inchising anecr neorh arovingddntmastas pect s

of a patient' e 3 ' cesses .such,.a rking nenpry whil st
Focusei gt n&IBay WRBRHL Skl 3HloERic hTEr AEREE U iiai on sBimE: citelpy
receive the vieansbo a¢ forpebvitle thierdpetio stingulativei tb Sait kPR Scel IREIASF 4 Pitient t he
present invention allows a nultitude of visual stinulation inages to be

present ed t o Whilshiaidpatient isipsrformaing spidcpamitiveexertionexercise; said appasatyent  and

al l ows 30 valgi at i Wyl | to naximse the benefit
that o pati onerisesditudl e 30 BehcrRITh Aoty BARW BB ReFE oy of Fi g
3 the stri peindutlihg enclosmars auditorysignalsaelatedte ot 1035t 5hdf RAid ViBkH] Sofhifive t he

t her api si as can the cplour) contrast, 11 3 FEB 2004 direction etc of the
stri pes. MonSXSHPN EXFTCISEY- nul ati on el enents can al so be added as descri bed
below. In this way a therapi st can ensure that as many receptive cell
fields as possible along the retino-genicular-cortical pathway are properly
stimul ated. %nyetd Rirther e@bpaslimentethefinvehtiompresidesin apparatisifornthe enkdnicementiof as
many receptive cell .fields as is possible, that are involved in processing
the type of ¥f PB*‘P’sﬂﬂgg‘cgls"r?‘éFﬁfﬁngﬂ patigat séglﬁ %@“iﬁﬂ?“ﬁgf"%@" ‘éﬁ"cé‘ﬂg? Bn of
movement . Thenebgial patherags of the phtienk B&vﬂ@ﬂ‘ﬂ{é%tﬂfa%ﬂttﬁ&éikuﬂ?%ﬁ&ﬁﬁxé s the
retina, which contains a 10 |arge nunber of different cell types, such as
gangl i onl&el BBparays inchiding firsk viswal displayireans &irlviewing byssid patientaetil s. W t hi n

each type th s. These, are. pr.gani,zed in a remnmarkabl e
concentric c %‘?‘Pg‘fﬁfg{b}égﬁg‘%ﬁ%@’g %‘%@gﬂgﬂlio ﬁ’“b?’ SP’rﬁg‘Qg“’g 9“? aymeang &h?ar“ée spot s
and annul i of displdyton Shlicvisesl @sptay méank B6S Patiest ihbﬁthh&an&;adai@dihﬁﬂay SHRARIRE Ng
upon whether the centre spot is stinmulated only, or the annulus, and 15
whet her t he &essessivelydisplayed patieat intesactive visual sognitive exastienuexeycisesandiabg t he
wi dth of theagivHeAinal SBmbiafiby i€ afsBldl the
stimulation produces 1nt hesé Cgﬁgg%?cg@g éﬁ%ﬁ‘?@gﬁ%@éé?&?&ﬁ%ﬁ%
20 targeted to stimulate selected ones of said receptive cell fields, said therapeutic display
elements including one or more moving contrast edges, wherein said therapeutic
display elements are displayed on said visual display means so as to provide
therapeutic stimulation to said receptive cell fields of a patient whilst said patient is
performing said cognitive exertion exercises wherein said therapeutic stimulation
25  clements are displayed on said visual display means so as to provide therapeutic
stimulation to said receptive cell fields of a patient whilst said patient is performing a
displayed cognitive exertion exercise and wherein a next cognitive exertion exercise is

displayed in response to input from said patient.

30 The therapeutic display elements may be anything capable of not only stimulating the
receptive cells fields along the neurophysiological pathways of a patient but also



cell type. Far on-centre cells, the field centre is excited by |ight
stinmuli, whereas the 20 surround is inhibited by Iight stimuli and excited
by dark stimuli. For off centre cells the reverse is true. From sone cell
types, excitation is either on or off, or tonic, and is~systained. For
others it is transient, or phasic) meanif it is propor i nak B t280¢ he
stinulation. 25 The nmaxi mal response i s obtained by choosing a spot size
equal to the dianeter of the receptive field centre. If the spot is |arger,
then the ressA¥idingsenhancsment afithe newtoptysiotugicab progessesassbeited aithithe centre
and the S“”%ﬁ?ﬂ; stybfiel ds. 30 Cells in the lateral genicul ate body are
simlar to tha 3? Ye retina but with differences in response. The
surround of geniculate cells is relatively nore effective at cancelling

3 FEB 2004 the centre, nmaking geniculate cells even | ess responsive to the
i |1 um nat i on Apatticalas advantage ef:gmp'rc.sentfihwmioni'shthaﬁapmtdekthdml&anarldvary

gon cutat 8 b IR AR mAge(Q) s thePaRert N o # commtveHedion
stimul ation rexeteidee THiM énsurkd thalBSthamPORRE rdcéptiveLell deé%f‘ﬁﬁJ, éatﬂgﬁ?%fairﬁteandar d

centre-surround receptive field arrangement,” where the centre an
surround havdegessamyras possife raceive adequate stiviulation, The thariggptocthe visush cel |

m ght give ang on..r e to a red t and an of.f response tp a green
annul ue. A oounliioh AR e Rl Aidenine £ bpuriutze st cun b el gh
wherever it iogcartp) graded éhah%@ sb@matdyﬁﬁnﬁ?édnsfahﬁ* @vql@ingh/@iﬁxgl. ét*i?t?l fich Sim | ar
to the second type gxcept that the receptive cell field is iIndi ?erent to
col our wh8r evi®age is displayed; The changesrean allgosnt withatt dissupting aqiatisntis focus on

i ndi ff : . = SUT. @ ive. f.i el i,m |
the thivd e Sreiite SR ECREMY Gl i BuBmlRE Pl Wil bt omRe,

does have t henadeinclade teinges in e MOmeﬂﬁFﬂ%ﬂWlhxhirﬁnﬁk, @?ﬁﬂl &ensil:]gp' onged
silence to a large red spot. 20 Aftinu ation image as shown in Fig..4 is
appropriate f¥6t°° i°ﬁ'fﬂ°§§9gﬂ°wn?“ﬁ8 theaQying viseal displayelamentsi cel | fields in
t he visual pathways before the visual cortex and in sone cases beyond. The
i mge consists of annuli and dots of different dinensions and col our

conbi nat 1&ns In @ezefgrred embodimenty titelinvention furthen incheles meamrsfor providing a
characteristig .hese.cel ]. fields. The dots and anpuli are shown in Fig.
4 toget her Zg?f?\fr?{\t‘és iﬁ?’&ﬁ“{‘?ﬂ%‘?"g&tﬁw YER ?Pg‘h‘?‘ti”é&ﬂ‘i'ﬂ&?‘“ﬁfwo‘i ing
cortical sti mbafagaﬁdﬁseywtmﬂn ) didplay M InUNS emBb&in{eAL he' RO D IclbibRe TEELS
a boundary of the dot or annuli, a contrast change occurs. Relative
nmovenent bet @ Yasiedot and the stripe creates a dynamic stinulation as
the size of a particular contrasting feature changes. It is prefen:ed that
at | east sone of the annuli/dots nove randomy to provide contrast 30
boundari 28 cdnarfurtbertprefefred émbadigentothedhvention tttudes s sétionhe wisuddispldyle centre
dot is approxi rratelg LSmgb'bn %iEf;lrret er with a, surroundi ng annul us of

appr oxi mat el yNeABR R be vigwed by p thergpistand thesanis) inpu meansallesving a thegpistdo var i ed

Lo cOr r eSpontravide Rk e lohiBiled ressifl edels @ Gl eGSR, Ve cel | Tiel ds

In yet another embodiment, the invention includes feedback means providing
25 feedback of a patient's performance to the computer processing means and preferably
includes means for altering the display in response to said feedback in order to

optimise a patient's performance.



The proper utilisation of this inmage requires particular managenent not to
conflict 5' with the cognition exertion exercise, particular where the
exerci se includes fragnmented tasks where objects in the exercise are
obstructed by the noving elenments of the stimulation irmage. dég ﬁﬁ a high
degree of adjustability and choice is ifcerporated in tHi F 3 4 10 There
is an automatic contrasting feature that allows dots and annuli to pass

t hrough any. opaque object and instantaneously switch contrasting so that
there are Fhedrpenten wilbnoye be tiescriblé byatayeof examploonlyaind whtlerefereiceaodensi ty
sel ection feature, whi CS enabl es severzill dot/annuli density 15 conbi nations
to be chosHif accPmpaRyIRg, NEyse e3enRrdbelew. view fiel d of the monitor, or in
random appearing clusters, or with a centre display view bias. This

sel ection can be perforned by a therapist in response to either passive or
active feeBRIEF DESGRIPFTEGONOF &HE DRAWINGS 0o naexi m se the stinulation to
the patjent, or to concentrate on specific receptive cell fields.
Alternatively, conputer software can be used to nake 20 progressive

adj ust ment §id.q i PoFihe hpoal i i&psure that the full
range of stiérrgllgtmi%gﬁgeﬁde pr ov?@ﬁgggcﬁ%fﬁg%ﬁ? has been nmade, the
comput er sbig. Zashows asiderviaw of appatates/ancerding ta therinvemtiohe vi ew fi el d has been
occupi ed by.a,npving el ement conprisi.ng an 25 annuli apd. a .dot of.

particul ar ¥lﬁ‘ r}g’ﬁg%% déﬁ?g’ycog 2 q@sm%‘gﬁ 10T, EXTPIEe F‘ngv’éﬂ?lts\%g’r"&mn

aut onat i calthwgdyakes a progressive adjustment for the next size elenent. The
end of the retino-genicular-cortical pathway is the visual cortex. The

vi sual 1@ or Fig 4is.4n seampla pf prgdeminantly moncorticah stimplation elementsnal  ar eas t hat

Yo have TR SRl BekflR bbbk RoGR% yRNaRERERREEIL® ) RoR "L 5,00 )
transfers ‘Fig;lﬁdhbWﬂfcmvﬂmehMerhm;m t he maignocel | ul ar and parvocel | ul ar
systens toFV2.7EH;i S IS, gonsi st? t wth research findings that V2 has a high
proportiont& Ws adrigk pattezn of ¢ Bnd notion sensitive receptive cell
fields. FUFROQrJHBRS twh Ftatiiy Plads! qgu.g; ok lirl¥enByenal SO suggests that V2
pl ays a par'gé]i n both notion "and ‘:? st teisc st ereopsi s.n\/ 1 al so sends
magnoct$ | ulFig- Sshowa|the swipe plends@f Fig 8\ig a secpordomiemationas mai nly noti on
sensitive thV ield cells. but. few if.any, colour sensitive cells. It
is theref o?ggc'ﬁﬁ?@f’?s@ﬁa#“l’\?é’?wﬁ‘?& 5.8?%?%’y in notion stereopsis. 10 V4
cont ai ns | Figdll\showk e st Paries ita faGaPbisRatic,| fiel ds which are used to
process col our fter the visual information regarding col our has al ready

been proceSi@d2ishowys thedifferent images gcyegatp@bygieerpgaé@gtsgmpspl%, mi ddl e
tenporal apga.13%0en skdnhfit P E5iRRVe &Rn ééhé%jgé that al nost all the
[ t [

receptive cell fields are sensitive to bo fection and notion, as well
as to &9e Mg ddshows Soakterndtiveleoodinentofahepiesatit ifvention, t o sti nul us shape

and are partjcw arly sensi.tive to the.direction.of that notion. nce there
o 2 i o FHgoROrY A RaPR Y AR roiet iPea RO tRHOS an AJANRE, COmNReBh 0. of o1 o
three sepatFag.q 6ty secdn@ aGARTP Ch@t PObXerabR exditisel@ndV 1, V2,. V3, V4 & V5. A
first pathway sends mai nlg parvoeel | ular visual information &rn VI to V2

to V3. The Fsgddrshopsn Kestrepimanyacegrping ta theinyentipB.yal i nf or nati on
fromV 1 to V2 and then onto V5, while the third runs both magnocel |l ul ar
and parvocel | ul ar

25 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

With reference to Fig. 1, apparatus according to the invention is shown generally at 10
and includes a computer processor 11, a patient console 18 including a patient visual
display unit (VDU) 12 and patient input means 16, and a therapist console 19

30 including a therapist visual display unit 13 and therapist input means 17. A patient 14
is shown at the patient console 18 whilst a therapist 15 is shown at the therapist

console 19. The position of the patient console 18 is such that a patient 14 is unable to



25 visual information fromV 1 to V2 and then to V4. The cells of the
visual cortex are different to those encountered at the retina or l|ateral.
geni cul ate body and are classified in terns of sinple cells, conplex cells,
and their receptive field hierarchy. 30 Sinple cells can be described by
their response to a single spot and whetH8r it is exci tatg)g:yEBarizgnghi bitory.
They exhibit summation within their separate excitatory an FEB 2004
i nhi bitory subfields and antagoni sm when both regi ons are stimul ated

si mul t aneousiew. the VDU 1S ofdhetherapist consele adlilssviewingshepationt VOU b2 hether e
surround cells qf the | ater eni cul ate, body. The c¢ritical distinctionis
that the gemsem?gzeepaém gonagis Lo e patient IPDYLREARS AN ClARIFARLSWEHHRE Bt t | cal

cel |5 are oLenn fEthdi iNRirRiBtmalibd i {BnuthAdsbomgagpar at ed by

strai ght bo aries. e geonetry of the su rres considerably
anong sinple cells. However, for all sinple cells, the best stationary

onl y an ol Eigop pnatetireagpRaanen) e Mhaen i 1 SAsRdeRahce.
Correct ori %ﬁ?ﬂ%lfﬁd&%ﬁlé%&ﬂl%hﬂ%@mb&d glfn&%whchs%l?dsrlaéﬂﬁgmx' mum

response. . e sti ating bar 1s not paral to the axis of the

receptive fiTheteadrest 22iand backnest 23 capalse boconttoed todnsuteche locatidn ef the and

fail to stinulate the entire.excita bfjeld 1 Lentation

el ect 1 vi ty PRUSHEF eySafilive i e atient YDt Ty Thesestoapfefs. s R controls
ori ent at i ONgorah@héAMést AR backrest fohh part b iheth¥apisfdonSsle 19X A ?iﬁaat'@ cells
respond briskly to noving bars, slits or edges and usually fire.a burst of

* spi kes10j upositienal setbings may bgistorngd in the computes processon taprpvidegpasistengyeat ppst
vi gorous 20 _di sch | [ d by simultaneously | eaving an inhibitory
oAb bRl

zone and en ryzone. Cells with a symetric subfield
arrangenents generally given as equal response to novenent in either

di rection. lls with asymmetric subfields, often give, unequal responses to
moverent i n TRAEhSERISISE Y 1§ Possemied; with W?PE‘M” Bt a’gﬁr"ﬁh{edg nent

can al so vaiye @@f‘&‘ﬁ JThe rEftiehe. AOcdrhpasEH of hidw ﬁxc?riga’&thak &@&@apﬁds ed

Wi th stationar Imul1 1 nto excitatory and inhibit sub gl ons. They
gi ve i nt®nsihewahe patient rélates tpthose withhsimilaediserdersis fisosavailable forviewingdyor
spots of light, However, when a light slit is swept across the receptive
field, it el ectlhf?pg ‘sust ai ned -barrage of inpulses. A conplex cell may
respond 30 to novenent .of the |ight stinulus anywhere within the receptive
field, provided the stjmulus is oriented correctl

An exemplary display to be provided on the patient {IID{I is shown in Fig. 3 and

includes a plurality of inclined stripes moving in a linear path across the display unit
20 in the direction of arrow A. Moving in the opposite direction as indicated by arrow B

is a cognitive exertion exercise comprising words or phrases which a patient must

remember and write down after they disappear, or select and form into a sentence.

Thus the exertion exercise can improve or enhance other aspects of a patient's

neurophysiological processes such as working memory whilst focussing the patient's

25 attention onto the display to ensure they receive the visual stimulation from the

moving elements.

Furthermore, the present invention allows a multitude of visual stimulation images to
be presented to a patient without disruption to the patient's treatment and allows

30 variations within those images to be made to maximise the benefit that a patient
receives. For example in the above described display of Fig. 3 the stripe width and
spacing can be adjusted by simple inputs from the therapist as can the colour, contrast,



16 - 3 F E B2004 O di nary conplex cells show sumati on by respondi ng nore
robustly as the length of a light stinmulus is increased. The nmaxi num
response occurs when a slit or bar equals the full length of the cell's
receptive field. Extending the stinulus beyond the | ength of the receptive
field augments the response no further. B Receptive cetI3 Fifd 2804 n VS
respond well to a |ight spot, bar, or slit noved briskly in a preferred
direction, and give no response to an opposite direction. For these cells,
t he sti mul udirestigpetef thestnpes: Nop-cogtidabstymulstiorhelentients cai akso bé added asovenent

t . Ll s io V5 ired | i entated sl j b
moved | s deseBed DGy in s Way < iarist e R Thasks Hank Re@bitie L ACE ¢ nose
in V1 excegipdsbibiealong e refifbenid6lar-LetiOA 'pafivth yHr€ pfiipely btidlagdd ective. A

sinple linear omi-directional 1mge for stimulating receptive cell fields
in the visual cortex is described with reference to Fig 5. This figure

shows a @l u ] .15 Llel,.incl.ined stripes_approxi el mn w de
that move | tsad Sp@kveof e BrdsBhe iaiof 55 seipdin® 38 mRN/ 8PS Foll PR AT ot
direction ofs poksibRy thaparfe iivolved irtproeddsiny thad tyHdofvisibith4tlid fefiFedtore i n their
path with a sinusoidal velocity wth an average speed of approximately 75
nmm per seco\’?ﬁdmlaﬁ‘ﬂch’gﬂ’GmiFﬁepﬁpan@ﬁV%eﬂtndi cated by arrow B is inposed to
change the | ocus of novenent of the stripes and ensure that all 20
orientations of the edges are displayed to the patient. The rotation is

ef fected st Fhebsginhung oftled retigoigericplocoetical pathwayp éssthe retina) whichcentaimda Once

the plane of stripes been rotated through 180, sq that al r.ientations
have be d{agﬁﬂ Wgher %W‘%Wﬁ! ﬂ‘chﬁa r?guf'g‘_°5’a?‘l}§lt"§b,s' rably
i n i ncrementdisGhdanichink CBiE! Withim R MHerk Bfe ﬂv%&&ﬁé’ﬁ:bb%i&g Théle afe A

variation of the stinulation inage o Ig. 51s shown In 6a. This
i mge showsorgapized i & rgmarkablercah¢ealricoonfigimatiomr Hengel gtimmlatiostofithbese byi t h t he

same |inear,.and ratational, nov t, characteristics as,described for the
St ai ght - odiel refre toeat na it hent et e SRS pieR VAl oy
novenent W dépendingafpotiavhedeerahé tontleSpotis selulafd only, on theMntiusefidi on of
arrow C._ Fig. 6b shows an inmage with non-parallel curvilinear stripes

movi ng B i Whetheptherente and annylys gre gtimglated sirmultaneopsly.a Veming thevidth ¢fr oduces
“gl obul es’ Wi s} [ j transverse to the direction of the
stripes. Non ﬁgul;grs?’s% .ggg%&ggp{ﬁ C 9%’t’i mul ation el enents as descri bed
above can be placed in the regions between the stripes. These el enents can
be put into tiop relative to e gl Qbul es .and de to have in.a varying
manner . f or THS SHafacion shar b ibulefi fofices i gk o1 ¥ b gHRERE Seirog L e
narr ow neckgelPgipee For bhehtré LIRS thefiell dertrk iféxcitdd b tighistipduli, Rhetead e
novi ng edge stinulation imge is shown in Fi %(y 7. The jnmage is presented as
a bri ck2Gwal FurpeEndds iphijpitedby Hglht stiaylisnd excited byrdark stirauli.sForoff gentregells he
previ ously ?k%y&ﬁgg ges. The advantage of this imge is that the

bric

provi sion o S in a staggered configuration provides a further
series 10 of noving edges. An algorithmthat is a part of the conputer

software takes account of inmage.paraneters chosen by the therapi st doting
Creat ment . - TR0 SORECAIL CEPoH CROTEHGR 15 GUber Rh GrioL BF AgHhy 304 B PORBHA BBE | on
ratios are giHef @ iSiriiiient 3 phatie Infirgipds roRfHibl to SR RN 2 full

range of stinulations in a shorter time fra an 1s possible for the
above de%cribed series of stripes. The variation of stinulation inages as

shown in 15.Fiq. 7 i articul.arl ui.tabl e for use w ri,entations
roving | aPE el teRask Lo Rk Py s ot Hfrediah G Bt Mg IR, 1 | on
of the bri ckgep@ie fieldene. DBthe Spot is lafdlet, thérthe fespbriselib aiténahted, indicklng The
brick pattern may be used at an orientation anglée approaching or equal to a
hori zont al @ntagerismrbesvesrothe santrhandghe surrqund sebfields.ng an under| yi ng
cognitive exercise, which is not possible with the above described stripe
20 patterns. Figs 8 to 12 show a "Dianond Multi-edge"' stinmulation inage
desi gnegot o Gells i thatlgtera 'geftichl abObddyanssimilaf fdchati of ded re€ifid bedwithl differdiRge Vs
concei ved as a means of providing the maxi mum nunber of poving edges of all
di nensi ons, iwrespenss: iThesurrpend pf geniqulate cellsds reddtively mers affectiveaticancelling
frame, for the maximal stinulation of the notion, velocity and orientation
sensitive |layers of the visual cortex and the

-




‘extrastriate cortex. The image is formed fromtwo overlying planes of
stripes rotating relative to each other. 30 Fig. 8 shows a "snapshot' of
when the two striped rotating fields are horizontal and exactly over one
anot her.. The stripe width and spacing i §sequal in this ex . e stripe
fields rotate in opposite directions abgﬁt an axis at tﬁegmrzg—ﬁgf t he
noni t or 3 F E B 2004r vision field and perpendicular to it. Both rotating
fields are part of a.field.which itself rotates. Fig. .9 sha di spl ay
i ter stri plif Rohataipg eeniing ety Gien et Pespisis e it PG5 0
appear that eift¥fedepid f8ldf he axis of the rotation. Fig. 10 shows the

display with further rotation than Fig 9. The di anond shapes are nore
nunerous and nore " squat'. 10 Fig. 11 shows the display when the stripe

pl anes, are.at 45 d ees., The di nd..shapes e re.n {th

si des of eqddf PIr¥ReHIplar@nd maghoes, p&%@ﬁﬁg“b%%%égmgﬁgg%%a%%% t he
~ Di amonds Ml uldié body. AT hed rebpiRti e cellfeldBRRhéDR purticalae stifakeionr eat ed
between a pair of stripes starting as in Fig. 15 8 (Fig 12a). The :
rect angul ar requig@entspi dl y becones a di anond shape (Fig 12c) which
progressively becones nore conpact (Fig 12d), and is joined by other

di anond shapes. The direction of notion of the dianonds relative to the

ref erence pITh8 nicst inien typelufparnordetihas i sanddrt centresurfaundrrecepgivedield Fi g.

8) stationary at the 45 degree poi as in Fi% t hen swi.tchi

vert1cal “mosfoprmt iro ot be iromaitn e ol il o
) 00K | i Gt hiah BB GA o Aesbofid 1128 9015 ah O B s cer

keeps a I ch S seen. e conputer software
causes a bagkepnanmaus.oAaecond type o fparentsll providesa eespenseltacolovred light t he

t angl in Fig 8. i,ent at i i thin 360
W hi n 25,2 ey & Farpbehn BErraad telde nclidas s Rbile BREReRBRE ST e
coners of t hgnettxgepttili theretetitivedBl ifeld i¥ indifféreht WRAIdur Whereveht ivagplipdound

rotati on which causes a barely perceptible curve in the notion. 30 The
present invention allows for the wavel ength or colour of the stripes to be

di Ut Rtk . Bt . . T
Dober by 851 o THepRpidrtg o ARHEABIoHE! fre BifGep() cBlonk Indliyeiapeaopl L 12
percei ves t hheceptiveefieldd)aimilarto tind third ¢ymf of paevopdeliraboee. 0Anethet type of magnas

edges’ . Thlc%ll Q\twweorl,u e hg\)ef &retuggsrual Beraviour ng%repgtIdh?gd%%ﬁ 'a dramatic,

prolonged silence to a large red spot.

20 A stimulation image as shown in Fig. 4 is apbropri_ate for stimulation of the
concentrically organised cell fields in tile visual pathways before the visual cortex and
in some cases beyond. The image consists of annuli and dots of different dimensions
and colour combinations, designed to match the particular cell sizes and
characteristics of these cell fields. The dots and annuli are shown in Fig. 4 together

25  with a plurality of stripes that may form part of the cortical stimulation described
below. At the interface where a stripe meets a boundary of the dot or annuli, a
contrast change occurs, Relative movement between the dot and the stripe creates a
dynamic stimulation as the size of a parﬁculp.r contrasting feature changes. Itis
preferred that at least some of the annuli/dots move randomly to provide contrast

30 boundaries covering the full range of dimensions and directions. The centre dot is

approximately 15mm in diameter with a surrounding annulus of approximately 25mm,



The rotational velocities of the stripes can be made non-linear and cyclic
to ensure that 5 every receptive cell field that is sensitive to particular
velocities and orientations are stinulated within a treatnent session in
which the reference plane has rotated tjfarough 360 degree F#}é} @4possi bl e
that parallel curvilinear stripes are used instead of rett'angl so t hat
nore conpl ex di anond shapes are generated. 10 As 'di scussed previously) all

Gasori pti ofey Rl iy bt Plicdp BRIl ano phoRRE sEBRRR 7" °

effective, differattaeceptioe sall fidldé.he greatly varying characteristics of those
cells. In the retino-geniculo portion of the pathway; the stinulation needs
to be a mxture of dots, annuli and colours, with appropriate notion,
timng, di ' Dti ; . i i :

pat hiay 1 PR RE BABELGE OF 35 tame riidsE pllchlal Blanp et ol Ko i ng
edges, Bar witlsthe tegnitbmeestionvéxiettise) patipulap whatectheexéroise intludest i on,

vel ocity, dinensiqQns, contrast as well gs a dot regi as descri bed above.
A1 ot ¥ he fomen dasks ¥ %9%1@_!% IR exesrise #e_éﬁwg%g}?gm ROV gements
accommodat %fhﬂ%ﬁ%&l&l}d’nfiﬁ{agé]tﬂéﬂd@ lﬁgﬁ’ﬂé%re@B? b@{i&a?i}'i§ d dHdice 1§! Fection,

ti me of exposure, colour Tequirements, ctontrast, |um nance and view ng .

di stance. Nacoporated im thisumage. art has either the ability to provide the fine °
and varied adjustnment required, or seeks to stinulate the receptive cell
fields of the retino-geniculo-cortical pathway or beyond, as does the

pr esent|gi NVieEd i9n asmAe BorithiSting featlire tha® All6 WY 16E aHa afkulP o adsithrough
characteristics is being used for treatnment of the visual system It wll
nost|y be @EnEopruehbisst andinstantgnennslypvitehsontrasting sortbatithereage always
exertion regi [ 1S 1 ded to be the focus of attention for the
patient. 3?@{%@%8122%1%%3% tive exertion regine is designed to ensure
that the patient's eyes will be exposed to the background stinul ation
regime as a_m xture of peripheral 20 3 F . E B 2004 yi si and direct

vi si on. Forlherf i§ adepsifyselectien é&ﬁk’ r%%%%&?ﬁ@‘é&&?‘grbﬁ%“%ought as
_passivg' , doibidbnd fo betnbRAGRr GhifSinily aftisk Btk VbW fofd bPtitchbiitr, GOmSCI OUS
effort on the part o%the %g'falaen_t,ﬁlln agls{lim' ar way that electrical

sti mul at i orrandom appearing tlustens, ort withy h sersredisplay yiewOpias.h Thistselection aen be he

i nterposed coanifive_eaxertion reqi I i gned..
concentr at ipoeﬁ%gf’&i %a S‘h‘ﬁ"éﬁﬁf“ ?ﬁ?ﬁ?%f(‘ﬁ}% P ggx%%%l %ngg gélﬁ%g%eﬁplg’stkg that are
present ed. gakignt id drdeh €'\hakithiBepliiulation 16 thetpatiet| yr waPncéntyate 6xerti on .
exercise conpr.ising a nmaster board'  of nosaics djsplayed on one half of

t he conput SPeuific Eesgptive ¢sll ficldsg Altaratiyely, samputst sq (FAR b usehiameke ¢ he

"t ar getygbo rragciy t ] AT L TRY.
backg'rozlg)ndaﬂsrtg%mrﬁsjsf‘i";lctsill n rgﬁ?%ﬂ%g@g@ﬁﬁlﬂ%&%aﬁigéﬁr}lﬁgﬁg%ﬁﬁgg‘%but o'vr\gﬁget he

t ar get boaradf stiffulations atelppdvided. i nage shown in this drawing is the |inear
omi t 5 directional inmage. The patient is required to "click' on a dark
nosai ¢ on the master board to produce a copy, which then needs to be
dragged to Ohce di ddjiStmeER hibd beefl nfdde] (he chaiptiftr soRWhare cahfeniilre thetteveryt ~ cl i cks’
the correct position on the target board, the copy stays there. If not, 20
the nosai c pasition/is theyview dieldrhagbaen ogsupied byrp mpwingglement SOMPEISINEAR st er i ng

an €r'rofs  annuli and a dot of particular dimension and colour combination, before the software

automatically makes a progressive adjustment for the next size element.

The end of the retino-genicular-cortical pathway is the visual cortex. The visual
cortex has been divided into more than thu‘ty functional areas that have so far been

30 identified. The areas that process the incoming signal first have been designated as
V1,V2,V3, V4 & Vs.



A running score is kept to track the patient's performance. In this

drawing, the tine taken by the patient to fully conplete the exercise is
seen in digital formon the screen and is recorded. The objective of this
treatnent is for the patient to have a pass by the 25 end of the |ast
session at the degree of difficulty appré‘bri ate to the baﬂipgn.zg‘gpe degree
of diffculty in this exercise can be adjusted in stages by the therapist or
can be adjusted autonmatically by the conputer software if the feedback from
t he pati ent Virtmansfersvisuslinfonmation fromxrtbe magnoceintaraad parverelhutar dystemsse t he

patient's 3 f.or mance i od) o e pafi is having diffigulty
conpr ehendi S,&p ﬁﬁ’és g)ggpﬁlrstscgfwﬂgﬁs)egch ﬁé‘%&d’éﬂ%@”ﬁ h&g]p(p fhan o d can
be made to @Bear tensitiveian Gidtidon seRRNSE feReptivd Ol FENN. FhrthbiridteathkON

backgr ound, const.antlg/ reappearing. Hence the patient is forced into
greater vi sgemncstionof both pathwayy alsosuggests that Y2 playsd part i beth motion ard . A
further gtagg.. jfficulty is achieved by reducing the contrast of the
mast er a%d ?%Pgéttep%%élrsﬁs. This places greater demands on the magnocel | ul ar
pat hways, which are debilitated in those patients with visually caused

readi ng di sg)"gjr s. This exercise is usually followed by a semantic version
of it, wherée leA¥sendgmagrogeilulag visyal information te| Vdawhish chatainganainlygnotioned by

col oured nogg| : | . e r es. If
the correct §%‘3§§'fi%ﬁ§r@ﬁ?@?2§§éﬂ f%iﬁﬁﬁ@ﬁ@éﬁ%@é@%}gﬁ&g q’%gfozveal ed on
t he corr espdikelynhatBsparticipates nidislyimsiotionstetespsis. f not, the nosaic returns
to the paster board wi-t hout uncovering a letter. The objective is for the
patient*fo be able to read the sentence or phrase with sone letters
covered. 1°va@nhiflally EAVE SAsIR0E freptife I AER! whiRh BSusct i BlocRse

accunul ated. This semantic version of this exerclse helps enhahce the
patient's r caloungftanthe; visuabinfommation iregardingroolaue has aliéady beesprocesseden¥i y and
t he patient 'taﬁd@?i lity to construct whole words and phrase from fewer visual
cues. 20 Both thé passive and active stinulation reginmes are specifically
designed to expand working visual nenory and enhance greater semantic
recogniti onyan,d recognition speed. This is achieved by fragnentation the

visual &hd denaseiemed inasthe middistemprrakatene Abe sEikingsshest About Hehisthaler neat h
sone of theppAYHR ﬂk@%&%@é@@ll%ﬁlﬁ%@&&ﬂ&i&%% o %ﬁe}i rr‘é'ﬁ '§n,ads%&ll as

achi eved by passing the ‘'opaque background stimulation T over
~ stationary taeyesmovementzSeme ofltthese aelissaranndifferane fostinudwesshapeandatiecal | y f or

short periods_ of, timnme thus forging.th tient to regqenber shapes and
portions of p\?ﬁ‘&‘?ﬂl}'&ﬁﬁsﬁﬁ%@gﬁe Eclge‘g’é’né’%ltgﬂt‘ﬁm‘ﬂb ud °’LSH‘e‘H?JBEf ore they
di sappear f neignbédlutd pesjectiolPoraoPioewsty of the tasks and the tine

avail able for their conpletion can be 30 progressively adjusted throughout

the tred®ment to ensure that the patient is constantly inproving. 22 3 F

£ B 2004 A AR nGsO BAlscplali NGRS RSS2 947 ence

to Fig. 14 in which a patient Teceives
sti mul ati onV4 & VheAdirsoplithweayt senldomainly parvostllvlat visuakinfdrnthitionfeom Witd i s a

pair of vir | r j t oggl es connected to the uter. processaqr to
receive _th_e\éa@pY gﬁ‘?‘r‘éﬁgg‘? g”f‘ﬁ@"‘}ﬂ '%mm'glwgeamea?‘ﬁf%ﬂ'&&@mng ones
for receivi ng @b b thed'offtAV 8, wilifthe A5ied AmsHath MEgHHRANIESandparidtellular

25  visual information from V1 to V2 and then to V4.

The cells of the visual cortex are different to those encountered at the retina or lateral
geniculate body and are classified in terms of simple cells, complex cells, and their
receptive field hierarchy.

30 | _
Simple cells can be described by their response to a single spot and whether it is
excitatory or inhibitory. They exhibit summation within their separate excitatory and



integrated into one piece of headwear such as a helnet. The apparatus shown
may further include m crophones and recordi ng devices for receiving spoken
responses fromthe patient, and speech recognition software in the conputer
processor for suitably processing the patjent's speech. 10 Those di agnosed
with auditory and phonol ogi cal inpair rrenkgs will be presehtdd @lih aur al

tasks consisting of sounds and speech. These aural tasks will relate to
vi sual el emen,g_s on the nonitor that will be partially seen between a visual
sti mul at i oriniBBHeD ibhigidsard antagonissrwhemboth aegionseare sbmudated simultaneousint . The

patient re i . ] fi. .t he ken i tten, the drawn
and the vi zggpgﬁﬁfké’ F\Ié&%g%@sygg)r%ﬁfgﬂ%e ﬁCW?E%Q%$%$€% lgtﬁ?'hl t aneously
audi tory angnicubatebodyl MEhatrifikal ldistinc iy isikatahé gehatdate @eHs &6 conventtically Fi g.
15 where text is initially presented to the patient aurally before it is

di spl ayed drapged. hezeas thggartical F@htafWﬂEPNQGP intparallelc Sanking subfieids.cr pr et
t he comgi nat. f "H@gﬁ' g up the originally presented words and
make angorfsggﬁgg(h)tor%se?ﬁan |c£'r ecognition of the words, phrase or

sentence. This recognition needs to reside in the patient's auditory

wor ki ng menyry. The t wi | hen,  appear in visual form and nove
under neat h%@eﬂmlgx Lé? F’fhﬁ% W"él"@ﬂ%‘i‘ﬁ"g&y?ﬁ@%é@ﬁﬁtce .| Howieves 06 nake

semant i ¢ Vigugdp eS8 Nhk fhﬂlﬂ bt i : AASSi Ng
bet ween theﬂl;%ggres of ’n?lﬁlggﬁta%iﬁgﬁﬂgf?ﬁs, aH%{spﬁstlﬁ? g%‘lﬁgggltt E{earcﬂ?gfég-l%r ase or
sent ence belimensionsto attivatemndy an ekcitatory en on fesponse) or areinhibitory arfoffi conbi ned
aural/éiosual cognitive exertion exercise is described with reference to
Fig. 16. I figure, a series of auditory exertion exercises are 30
shown. A cognitive exercise is presented aurally to the patient when there
is nothing on the screen except an _active |inear omi-directional visual

sti mul at i orCqrERSt pEEntatip of the Stigaulatinghar dsierugial o obtaip thpwryguatrespange’ . Only
after the atbal adlilind B8 086 barald & ol Fidh AROoBAR SLIE B BImSRONT 11 Vo

exerci se correspond ut  appears, requiring & patl e o]
remenber whgtt dfahe btdbitagisdbfield dnd faid spaintulate cloe élitirg keycitatdre sebfieldii ses gi ven
are selected.froman archive that is fcat eg(%ri sed h enq‘er, race, .5 and

F sy

cul tur dP balRERARoR, selectiviy 43 an cesentis fratues af sopical Simp AllssieaiatiPat e with

respect to 4rérpresantbdaQusiy in heSfifiab8sitdxnvol ve phonemes of difficulty
particular to the patient can be sel ected. Responses are to be made by the
patient who is able to | ook at the screen and indicate 10 a response by

poi nting t oq; i [MeToB i1l i olF an

Bl ect oni ¢ S BB TepblltsRsClo/ninal Bl s & dlaeh bl BHE Rt

I nst ruct i on'spikes’tjhstuis atrhevipg light bar wivérs gn &xcitatcy région. OThémbstaygesowsf f  t he
conput scr.een. For ex e, . for the exercise depicted in Fig. 16, an

audi to?{P i n‘%ﬁf‘?*%e ‘ﬁr%‘?)f%ggk’ﬁ’éup pil¥ dgaving PR @efngaﬂsaqﬁ%i nis a
happy boy" e bise. Riith % i gging a
nane over t%ﬂsﬁ?tgtgzbl$h§gllﬁﬁ'age |ar? Fi g. ‘?L%ﬁ,tﬁ%en ap%ggﬁé‘g?ﬁﬁ?ﬂgyggfm{e’ﬁ and the
patient hasequel yespénseno tiovesieokimeithes direion! Cells mithtasymsyetivssubfields oftemgged
to the correct subj

pat b, wi tn G upRT Fpafies fo BVt sbe R RRveiBn, T opBf BagPbr

stimulus movement can also vary among simple cells.

25
Complex cells cannot be categorised with stationary stimuli into excitatory and
inhibitory sub regions. They give inconsistent on-off responses when tested with
stationary slits or spots of light. However, when a light slit is swept across the
receptive field, it elicits a sustained barrage of impulses. A complex cell may respond
30  to movement of the light stimulus anywhere within the receptive field, provided the

stimulus is oriented correctly.



I ncorrect response dragged to as incorrect subject will be recorded as two
errors. 25 A database of the conputer processor wll keep a record of the
patient's responses to treatnment as a neans of assessing rates and degrees
of patient inprovenent. For each of these exercises involving a speech

I nput the speech will be presented with téhe spectral congepEBojgﬂqorrral
speech but with an electronically nodified tenporal 30 content to provide
nore tinme for the patient to recognise the different phonenes they are
unable to r@amajgs&' mplext/ &R 3howSEnTRAR lﬁ@ﬂ? , en
be 24 3 FEB, 2004 adjusted as ?he pat ?Ig%trg#?}g{lgl es r-tegol nc ggg{eglteﬁ sogged
of the speed@lighhgimulusistinerqasedodhe ymaximuemaespopseiomtursiwhensa siit qpbat equalar

i t ) di ng..di soy.d t i heal 5
St oreoper s (R STEREN Bt cLARTNBA0E HRlo0 Fiteming \BE RS pEREPd e dehash |
age can | eadftie receptiey Seldaitighritaheredpérie nbFurdiedzi | i tation of the other eye.

This would include the debilitated eye's nmagnocel |l ul ar pat hways, the
debilitation of which could cause vision tini ng probl ens as previously

di scussed. o e . | 04N L LIty to _perfor 1.Gl,0saccades
and to cont :ﬁ&:&ﬁ}\ﬁgﬁl gihﬁigluggstq i olﬁgc%ﬁggﬁel%i %%ott‘ ’s°r§§£m°¥?%glﬁgd§%ﬁol

i dent i fi cat ipeefemedidiseetiontdnd ghwomgreshorse toaméppoRite difettiofD Wok tvke BLIRER | N
the treatnent, of reading disorders according to the present invention is

the rest or aSPEHIus shancanartees ittle @s dongasitbe diregtion of the meymmeent wassormeetat nent .
Thi s can be | %gg.gd . E | e 4 nvol ve
initial 15 gg‘é&u‘ﬂlgﬂﬂ?gf W nggﬁﬁlﬁé‘[‘g@%&ﬁfgﬁgﬁﬁ’?‘fﬁﬁ?% of 't he dom nant
eye as 1@ kdirectidnr dihepedeptivacellstin A regemisied those inl Wt ekéepattosainiVsaviskees.
However, the Lgbgsent in'veg%ic%?) is, well suited to make use of new displ ay

t echnol ogi eZYBAfrEerand;ars dirgctiop selective; oggl es and direct retinal inaging to
provi de varying | evels of occlusion. In particular, these technol ogi es can

be used to display the same inmage to each eye with nodifications to 20 be
vi ened by oHeSIBI linearompi-disgctionalimage for stimulgsingaecsptivegell Helds bethei spl ayed

to each eye -sll:,'h?w . ' . I chart.i ccordance. wi th the
I nventi on. ﬂ'u'e | F% li@g%b%fﬁg?%% tLﬁ??eiﬁ?eﬁﬁuP? §‘°§%a%ﬁlb‘§ﬂﬁ§y8§?
convent 19nalparaiehniaclined dedpes apprexinistely Sdadivide diat afove 0k lihearGfath ivea pat i ent
and in particular whether the patient's disorders are predom nantly
visual |y cadUScHARTADRYATA 19 %I&“EV“‘E‘&EJ ctiog efthe gtripgtasindicated by aravwe iy -
treat ment CgheRfripeefidve thef phthSkith BRinks Hﬂlveﬂfcitpm@l%\oﬂ)e%e r?géfd%fm nt

| re visually

streams depending on the diagnosis. 30 The visual stream
bi ased. Ade@pproximately 76 inympecsagond.i Arbagkgrbund resationas éxdicated by afrow Biax nal

Vi cual i r eat gttt Pt Blafpl B me i RFo s SfeeRRETSIC T T0

20  orientations of the edges are displayed to the patient. The rotation is effected stepwise

A

by rotating the plane of stripes 2° every 5 seconds. Once the plane of stripes has been
rotated through 180° so that all orientations have been displayed, the stripe width and
spacing is adjusted, preferably in increments of approximately 0.5 mm, and the
rotation repeated.
25
A variation of the stimulation image of Fig. 5 is shown in Fig. 6a. This image shows a
plurality of parallel curvilinear stripes that move with the same linear and rotational
movement characteristics as described for the straight edged stripe embodiment
discussed above. However, a further movement with sinusoidal velocity is introduced
30  in thedirection of arrow C. Fig. 6b shows an image with non-parallel curvilinear
stripes moving similar to the stripes in Fig. 6a. The non-parallel pattern produces

‘globules’ which travel in a direction transverse to the direction of the stripes. Non-



25 3 F E B 2004 responses (witing or drawing). For the visual stream the
auditory inputs will not have their tenporal characteristics nodified
digitally as is required for those that are phonologically inpaired. The
oral or kinaesthetic inputs will be intensified if the disorder profile

I ndi cates the need. The phonol ogi cal strl@amis nore phoappop%ggzdu bi ased.
Adequat e ocul onptor and stereopsis is essential for normal T |n5. Hence a
visual treatnment regine is supplenentary to the phonol ogi cal treatnent

regi me, i ncoomioslatimgationseieniértsiad descritidbo iy Cant¥ ARG She AeBidibARBALCE i ON
between witing,and_visual or auditory menory is well known.” Throughout
treatnent a esig Theserglerents garvhe pi Intymation relativerts the gldbulas andanhde or

phonol ogi ca LASE, the patient ig reguir to wite
or draw wor %#syegg{é@g%érj‘é%g@%%g%ﬂ'%é?% 0 %%@%“F@F{‘i‘émﬁh’b‘ ak)“ﬁgt :f&.eigﬁ%g’oaﬁgr ee
to whi ch t hechroughathematrow netlexbotwesn the stkipeg | s deternmined by the patient's
initial éiebi litation profile. Alarge area of the brainis allotted to the
sense ofYtouch with nunerous interconnections that include the visual and
auditory syat I : | : f. osensory
debi | i t at | o%‘sﬁﬁ“ﬁéﬁggﬁggﬁgr?ﬁya}ﬁ%%%gf‘%@%@%@@ﬁsﬁggg o xR

i nvent or, alfheimageliy peisented pexbirickwalt pattetn dihichdneladessmovernedrat osensory

f ti be f d tients, al hi bi t_ sl t hreshol d
et o b T TR B S B TR bR s,
Part of thedﬁ?bﬂe%&ﬁ&ibﬂ'ﬂfﬁﬁé}i édu“siﬁ?@hﬁ etedt ‘o@?@&ﬁﬁw&ﬁh&&@éﬁ% esent

invention, will 25 include a somatosefSory thresho speed assessnent.
Shoul d the phmpviagwdgesarin algorithmsthgtis atpartiof theccompatdrrso fivare takeb ecabmit cat ed

ot or i ng. AE0TEE SrRte FroRE by ik B apisfio e Fet e, Ao e rRta kAP r egi )
as wel | as yitioh aid theairieatdtion tsllir&ttiin ¢40R akd pte 22 sbIHAY patfenfSpPECt

ﬁx‘eaﬁ#él
of the present invention is that it can provide Iingar y noving stinulation
el ements. TRAKTeFve aful} range of simylationsdn a sheries timesGame thasris pessible ferthe as
readi ng hav e SH: . i . L ' i .of text.
26 3 F EB 28%@%'?he pregg%aljrl]%é(ilflnv n 'igﬁélyéﬁvuvgﬁﬁf%f lggo#gﬂ%?%ségle’%flgexi sting
devel ophent Fig. il ispartioady meitabiecfonuspveith dbrientations wicvirgg 1w direttions thatfave such as
functi onal neti c Respnance l.magj.ng. (f and Posi.tyonp Em ssio

Tonogr aphy ?‘%@%"?"ﬁﬁﬁ"ﬂ& g’“@fﬂmgﬂh‘i‘gg"(‘l‘l?\@é% h%?rks’ # WE’F%PY BeReteHesponses
can be noni GeKepadihlaTyon VIR TR bridkehaBiefiitaFbe Biel RE2F Bfientdién GRZIRU! €7

processor may then track which stinulation _
approaching or equal to a horizontal direction of motion whilst still revealing an

underlying cognitive exercise, which is not possible with the above described stripe
20  patterns.

Figs 8 to 12 show a ‘Diamond Multi-edge™ stimulation image designed to stimulate
various portions of the visual cortex. The image was conceived as a means of
providing the maximum number of moving edges of all dimensions, orientations,
25  directions and velocities in a given time frame, for the maximal stimulation of the
 motion, velocity and orientation sensitive layers of the visual cortex and the
extrastriate cortex. The image is formed from two overlying planes of stripes rotating

relative to each other.

30  Fig. 8 shows a ‘snapshot’ of when the two striped rotating fields are horizontal and
exactly over one another. The stripe width and spacing is equal in this example. The

stripe fields rotate in opposite directions about an axis at the centre of the monitor



i mages and. cognitive exertion exercises generate the highest |evels of
brain activity and ensure that these i mages and exerci ses are enhanced
during a patient's treatnent. This aspect of the invention can therefore
assist in developing a specific treatnment 10 profile for a particular
patient to optimse the patient's treatnm®@t. The opti rr'r_satf(_-jﬁ)g be
performed automatically by the software that controls th p‘?@g acting on
f eedback fromthe brain nonitoring, or by the therapist. Brain activity
moni toring eisiorkfield ah@ pepefidicolad eyR! BatRtatiig flliddre PartioTadRId WhithGRaRi tive
exertion exercises that wll be of benefit to the patient. The apparatus
required fofB¥8i n activity nonitoring 15 can be incorporated into the
headwear used for providing the display to the patient as described
previously with reference to Fig. 14. The above descri bed treatnent nethods
apart from [Fég. Sgshosehé displap afier @fifed plafiéstuvaestatedyadt aFewdiéglee. Biantod
writing and ﬁ‘;)eech di sorders, also has application in 20 the treatnent of
Attention DSRIRES APPKAS thal movetewyands ks axds of thepptptiomesear ch has shown t hat
peopl e suffering ADHD have sim | ar neurophysiol ogical debilitations as
described for the present invention. Therefore the nufti-sensory treatnents
descri bed adigrl@ishgws the display edthrfurthervetationthar Eigda PRt diambnd sapes dret at i ng
ADHD sufferers. Hence 'ILSBE resent invention offers the possibility of a

| onger t er mQIP BUGFOUR e\WdRbut the social and nedical problens that a
drug based treatnment can cause. A further application of the present
invention is in the enhancenent of the neurophysiol ogical process, in

parti cultfr Figdrieshows thedisplay when thexsopt plantésoard at Abdegreést drhefdigmond vi sual .
di sorder. S eople may for ex e. .be spor egpl e | ooking 30 to enhance
their sport#ﬁgneggﬁ)??fee%‘%&?o ?’ﬁ‘gﬁtﬁ'gﬁﬁﬁﬁai%%gﬁg good vi sual perception
may at tines be a necessary survival skill. For these treatnents specific

stimulationj malgesg and cognitive exertion exercises may be generated. For
exanpl e, thd&18. 12 shows g seriesnfshapescreated durng thﬁk@lm@ddﬂum&eu stamuylatien, | -

“reality tec Lt i O i -
Spor t sper son pee oyt ShapkeofirE S oo BebdHpdt B 158 Moih afin e,

basebal 15bat&(Fig 12a)e The nertanguidr shapelapidiyppeconies a dimpord shape (Kigude) wlsiclpar t

of the virtual dis a basebal I' bat that. the patient. wields to receive

the pitch, tPﬁ%g’Sssé‘g’_i‘Fa%??@esg?%g W@Pﬁ‘&ﬁél Qsiqw&%@ﬁ%‘%m h the

virtual bal Ishapel® The dird@ion sfahétioh 6f the iandias réladvetd thdfefteice Pl B9

stinmulation display el enents as di scussed above for the passive enhancenent

of the recesithere harizontal siraightdine, (starting aein Fig. §) statidnaneatithe4s degree pointa

def ence, conlsek Fig 1P aidn/sihint! o Wehithl 3bIPAT I B cie BRGH ofe AL 1 S

t hat enhance a person s abili t o percelve novenen N R Cansy age

envi r on2@nt .display dppearsapin loaks hike Bfg. 8fbat pereisalnt i nvention will be apparent
to the skilled reader. 15 Wiile particular enbodi ments of this invention
have been described, it will be evident to those skilled in the art that

the present A%%iﬁ%n@h&@f&@ﬁ&%%k@eﬁ%%@ﬁg%%iﬁﬁt%dﬁi 8 [3Qdén.

departing fromthe essential characteristics théreof. The present
enbodi nment s ThecompitayiseBwarecansesradiaskground pisatiemef the entireireferdnce pgpeet s as

illustrativ N restrictd v t he scope of. the i nyentj bei ng..,.

i ot o byt AtantfS b in ey 8 e hen RESREy Stieneifon iR AR dedRel Fithin
and al | 2shanggivsentreatinefitdiodi t hi n t he neani ng and range of equival ency of
the clains are therefore intended to be enbraced therein. 28 3 FEB 2004

CLAIM5S 1. Apparatus for the enhancenent of neurophysiol ogical processes of
a patient DYt will be noted that the motion of the corners of the diamonds is substantially linear

apart from the background rotation which causes a barely perceptible curve in the
motion.

30
The present invention allows for the wavelength or colour of the stripes to be

adjustable. With the appropriate selection of colour combinations, it is possible to



‘the stinulation of receptive cell fields in the visual pathways of the
patient between 5 the retina and the visual cortex, the apparatus including
first visual display neans for view ng by said patient and conputer
processi ng neans produci ng an output to said visual display neans to cause
a display on said visual display means, $ai d display =n8lFEp2i0t | east one
vi sual cognitive exertion exercise and at |east one visual stinulation

i mage including one or nore therapeutic display elenments targeted to 10

stinmul ate ssdamcmedummbsondiumslwharedmoeye\/pcre&ws the Enedswhepeithe striyscflonet i C
di spl ay ele At s |nclud gg one,_ or e novi ng contrast edges, wherein said

t her apeut i @‘H‘Fs%‘i’%i?s 13§ ‘edees’ai Khis inteaduges & fther large umbez of edgeseans so
as to provide therapeutl c stinmulation to said receptive cell fields of a
patient whilst said patient is performng said cognitive exertion exercise.
15 2. Appar'lmewetaaominmlanmcsmfdhcasmpés éanr bewaadé non-liskan gndertio do vhsurothat

di splay_neans to be. vie by a therapi st and therapist input neans

al | owi ng s&VEFYTResPiye th%(?ld %BVF&E“%‘“%%P%C‘%F elasitiss aad prigntadensare o vary

sai d displ pi st
"nput s var 3“'3%‘%@?%’*‘%%’%‘%‘.‘%%“?*%“ T ich i Ao RSO DG BIOGER", °
per f or m ng 3&°dﬂg@b&yhds posgitile ﬂmtapmﬂeltamlmz&rrsmmsaremse@\mstaadtoﬁs accor d| ng
to claim2 wher |dthera i nput,s vary at Ie:i\“% one 25 of the
spatial ded&iRRE ﬁ ﬁ%ﬂ@%” Q’?Ff elocity or |ocus of
novenent of one or nore of sail d therapeutlc d| spl ay elenments. 5. Apparatus
according to claim2 further including feedback neans providing an

i ndi caiPon Asrdiseussed previonslysal b@dhmwm@atsémhduh@nmrhmommg means, |

mans. | odep fom LAGERRAROORL Sl Birel, BREEE o Simifakon BRFRIO pEciRVCITE
f eedback mmeeds to nﬁdtuhl de gaiﬂﬁ&mhgma&mﬁcﬁéﬂ thude ftﬁllsi aﬂndh@?étinefﬁenicﬁl
provide a res ons ﬁal d &} gnitive exertion exercise. Appar at us

accordi ng P8 3o NS sW&‘r}bﬁg‘é“rFQfﬂ 14”6‘:“}‘“9
Appar at us %Bﬁﬂféj‘vﬂﬁhi $br6p ﬁdté"ln@hm, aﬁh&.s s 'aflf Lo R0 thel

witten. 9. Apparatus according to any one o cl ai ns
i ncl udllﬁg IPOEtIen ¢ﬁihepeﬁmwﬁin@ madsltccbe;psmymlanon mpnnmhtpmedmdhmlyk from

sai d patien r at cC to clai.m5 n.sai d,feedback
nmeans i ncl J%ov%&%pﬁgﬁ sﬁi‘n%ﬂ’n Jﬁ%?‘%f’ﬁ"@?’t‘?\?ﬂ%’m&f ‘5°§P8“’p‘a°3 ¥ to
nmeasure a [ PIGHSs, tontPast hiswéll asi dBttepiheBs déRHBePdbVQr a cognitive
exertion exercise. 15 11. Apparatus according to claim 10 further including

means for varying said display to optimse said patlent s brain response.

12. - Appar atipoffieQhdhadfers e il LS B 1RAlafhale g figi d di splay

are 20 made by sai d computer processihg neans vmt |nput rom said
t her api28t . diff@rentgiprensions, mattons.dvelerities ¢hh'entwn,1nrhe|of éxpnsma,odulmhrng means for

controlling said I ent osit |on el at.iv I.d . fi.rst visual dlsplay
reans. 25 SR cRRkart IBRiHan6S Pad FieRting distaiee (NP dewétla Rt A
control | i ngithér te ability to provide the fine and varied adjustment required, or seeks to

stimulate the receptive cell fields of the retino-geniculo-cortical pathway or beyond, as

does the present invention.

25
~ When the stimulation regime based on cell characteristics is being used for treatment
of ihe visual system, it will mostly be presented as a moving background to the
interposed cognitive exertion regime, which is intended to be the focus of attention for
the patient. |
30

The interposed cognitive exertion regime is designed to ensure that the patient’s eyes

will be exposed to the background stimulation regime as a mixture of peripheral



patient's position includes an electronically controll able seat capabl e of
novi ng up, down and laterally, an electronically controllable backrest and
an electronically controll abl e headrest. 30 15. Apparatus according to
claim1 further including neans to provide a different_display to each eye
of said patient. 30 3 FEB 2004 16. Appaoatus accordi rgJtFER 280 1 or 15
wherein said first visual display nmeans are virtual reality goggles. 17.
Apparatus according to claim1l or 2 wherein said conmputer processing nmeans
5 stores a misiomund diredt visidtiHor B9 Redsbi, thE b kirholfid SHAIEHSH Sould e iR AL US
according to claim 17 further including patient Input nmeans, said. output to
sai d di spl ays neassyeo an that if incapablef stimulatipg the cells withouti consaiows efforeono be

di spl ayed i n. i from,said patient through said tient
npot - moans 4 BT8P pafled ol Wbl B APt en diuiaion 1R Senkraet ¢h o
stimul ati on stinmste mstlesleOn thedthértandythe finteiPbsedad 'ﬁVé‘H*érﬁo@FngﬁERf‘r atus
according to claim 19 wherein said visual stimulalion image 15 includes a
dot sur rdund&signsd o forsethe sancetratiom arihe patient aqsithinkmore deeply dbont the cl ai m
19 or 20 wh ' ' ' | stimulation inage provides stimulation to
concentrically ?F%%\?%Té%&@éeptive cell fields of a patient. 20 22.
Appar atus according to claim1l wherein said therapeutic display el enents

i nclude a plurall of parallel strjpes having a substantially {iinear
conponent ok‘%&?é%w.m%m%ﬁﬁmwmnﬁg%@@ eHensise GOmPTESIRE 84 d

t her apeut i C «glia$et Byar! Hlase ' P ar ajl tripes
rotating relative to a%coné%gﬁ%%hﬁﬁ%ﬁgr’%ﬁ%P"’%tl’@?g‘ég;“%i bgig'r%t.us
accor di Hy t nigiogimage ofthe &masterdiodrd’ A ehenfisnget boardi’ s j¥ segn 6h dissther halfofiutie a
brick pattern., 30 25. Apparatus according to any one of clains 22 to 24

wher ei n sai Ry apeutic display elenents provide stinmulation to the visual
cortex of said patient. 31 3 FEB 2004

A passive background stimulation regime paﬁses under the master board but over the
target board. The stimulation image shown in this drawing is the linear omni-
15  directional image.

The patient is required to ‘click’ on a dark mosaic on the master board to produce a

copy, which then needs to be dragged to its mirror position on the target board. If the

patient ‘clicks’ the correct position on the target board, the copy stays there. If not,
20  the mosaic returns to its original place on the master board, registering an error.

A running score is kept to track the patient’s performance. In this drawing, the time

taken by the patient to fully complete the exercise is seen in digital form on the screen

and is recorded. The objective of this treatment is for the patient to have a pass by the
25  end of the last session at the degree of difficulty appropriate to the patient.

The degree of difficulty in this exercise can be adjusted in stages by the therapist or
can be adjusted automatically by the computer software if the feedback from the
patient indicates that an adjustment is necessary, either because the patient’s

30  performance is good, or the patient is having difficulty comprehending the exercise.



26. Apparatus according to claim1l wherein said visual display inmage

i ncludes cortical stinmulation elements and non-cortical stinulation

el enents. 5 27. Apparatus according to claim1l wherein at | east one of said
therapeutic display elenents noves to at |east partially, obsc%ﬁﬁa
di spl ayed cognitive exertion exerci se. 28l Apparatus ferdthEB ncement of
neur ophysi ol ogi cal processes of a patient by the stinmulation of receptive
cell fields in the visual pathways of the patient between 10 the retina and
the visual Theblank tanget boayd can be made ltaittiongirf 4 diséctioh dppositdits tHeaovingns f or
viewi ng by sai atient and, conputer processing nmeans produci ng.an out put
to said vi'sEFHPgJGBQBI acKeraund; copst teappeaniag) Hencsithe patieny jsfaeped dntep| ay
means, sai dgfafephisial ety By vl d RB%ho B ihd URlicA Q@ 1 ve exertion

exerci se and at | east one Visual sti rruFat on I mage i ncluding one or nore

t herapeutic display elenments targeted to 15 stinul ate sel ected ones of said

receptive celd fields I erapeuti g di gpl.ay, el enents_incl udi ng,one or
nore nmo nggc%ﬁ.i’%g?gée‘ﬁ%ggc Chx é&ﬂ%ﬁﬁﬂ’?ﬁ thecoptrast Qﬁwﬁwﬂ%ﬂgﬂt s are
di spl ayed ofargdibdaitisS THis lasd @¥atePdeitardls of thel a@ot¥illr ddMRIARCWhich are
stinulation to said receptive cell fields of a patient whilst said patient
i's perform'ﬁ@}’lb@mﬁ@dbmqpah@n@mthmhﬂm&dseafgnﬂdmn sai d appar at us
i ncl udes neans for 20 varying at | east one of spatial density, |um nance,
contrast, colour, shape, velocity) orientation, direction of notion and
- 1 ocus of nDYhisexercide is abwhly ftblllalvieHb?'Qfscinhﬁﬂi@wsibﬁ of i) whérs ¥v@yafgedresn 29.

Appar at us according to claim 28 including neans for varying at |east two of
25 spatltl Hhefaaster and faseshheards issiovered by colourad mosaicsp d he wrastss bogrd |

orientation js | t] t i l.urality of
t her apeuti Cm&gislgf’gé’%gPgﬁéﬁ%ﬁr%&&%pﬂ%@ﬁ%ﬁtﬁ i{ﬁg% grmgiﬁrcée%ﬁ?‘a# :

neur ophysi othuyenad leftepisaseeaieddn thewatrespohding pokicios bf thelmdsterboaid. rI€aett | ve
cell fields,in the visual pathwayg of,th atient, between_30 the retina and
the visual HETRSRIC fwaﬁﬁwmﬁwwf@ﬁﬂpwsg@w HPRIFCiEs for
viewing by foiithle atidne b b Bbleqo FEuAltRE SEHARE 8P biifsd Wi Sorlé Ratess! doverel. OUL put
to said visual display nmeans to cause a display on said visual display
neans, bhi dEMerydetigr covered zapmpthe patient pointsd whighzare acsummlateds vi sual cognitive
exertion exercise and at |east one visual stinulation inmge including one
or nore therapeutic display elements targeted to stinulate sel ected ones of
sai d recept This semahti€ vedsitm, ofthiscexeitivedielstenhande ¥ paviest’ eréading ability bdi ng one
or nore novjng contrast edges, wherein said therapeutic di SP ay 5 elenents
are di spl aygﬁlgamhaﬂ\-m sugl working memesy andl the patieny's abiliteto eanstipetut i ¢
stimul ati onyhgleSbilisaRE PRFdsY Fronk fdwdrivihdfoef, @ patient whilst said patient
is performng said cognitive exertion exercise and wherein said at | east
one cog# tive exertion exercise includes a series of successive conputer

activated I tr onse, sakd ar at further
i ncl udi ng Pﬁgg?&‘%ag%y %éd.'gmg'ae%?l ,ﬁltgﬁog ’?ﬁﬁﬁf aﬁ%@ﬁ%ﬂ@@‘&ﬂ?’?‘g?%%ﬁp&“%r onpt s.
31. Appar at werking visuel meimody aid Bihadite predien Seiy-nitie ré@ighition Rhd ebghitionl! a

patient by the stinujatjon receptive cell fields in the visual,6 pathways
‘of the pati SRfedpditieisge W@e‘%t’iﬁﬁm@sﬁéwﬂﬁéﬂd SEWARGS tasks {BlogpAWALL us

i ncl udi ng fj é‘*"‘?ﬁ i L ew i at - and
corrputergprg{:cggeg}gng %ﬁggﬁ%ﬁﬁg&%%ﬂ%gﬁ'ﬁ@%@&mﬁ‘g’.&‘?p at§/ nmeans
to caus2s a dieaentsy This isedlsb achiereld byi pasting thewpague taekghodnd stimlatiorc| udi ng at
| east one visual cognitive exertion exercise and at | east one visual

St mul at | onciEFAEDNS SVIE SHPREAMSSF PHEAE. (e aabs ate hemaiors pesp PETIBHIEALY fo
targeted togpdd ﬁeﬂi@&seoﬁﬁﬁ@ﬁfu@%&ﬁggpehamﬂ, defriehibet MapEfand Iﬁo‘r@c!)&sof sai d

t herapeutic display elenents 20 | udi ng one or nore contrast edges noving
i n a subst amordd lopglenomagh todext dble threcenstrustzhem bhforathey disappkias flomythel enent s
are displayed on id visual displ ns.so as, {0 provide therapeutic

sti mul ati on3¢6*%ai 8° FUBR Wé’?&‘?ﬂp tpsEszlagﬁ%ge Ype évab]éhc(-,‘fﬁ'i iCPE‘Pﬂ’g‘QP&a‘bhfi ent
is perfegm Bﬁ)g?@dsfbe?ﬁﬂd]hitba thre S dut B2 tFeafihénlt ¥ ensare tﬁgt-th@g%@_is‘&néﬁﬁﬂid' ng
to claim31 wherein saird therapeutic display elenments aré stripes noving in
a path at | saproveg.tially transverse to their longitudinal axis. 33.

Appar atus according to claim 31 wherein said therapeutic display elenents

i nclude a dot surrounded by a contrasting annulus. . 30 34. Apparatus
according to claim 31 wherein said therapeutic display elenments are a
pattern of bricks. 33 3 F E B 2004 35. Apparatus according to any one of
clains 31 to 34 wherein the | ocus of novenent of said visual display
elenents is periodically adjusted. 5 36. Apparatus for the enhancenent of
neur ophysi ol ogi cal processes of a patient by the stinulation of receptive
cell fields in the visual pathways of the patient between the retina and

e e D I R o r




10 including at | east one visual cognitive exertion exercise and at | east
one visual stinulation imge including one or nore therapeutic display

el ements targeted to stinmulate sel ected ones of said receptive cell fields,
sai d therapeutic display elements inclugéng one or nor.e vinﬁ contrast
edges, wherein said therapeutic display%élenents are drsbhifhBdibh said

vi sual display neans so as to provide therapeutic 15 stinulation to said

receptive cell fields of a patient whilst said patient is performng said
cogni tive e&ﬁ%ﬁ%@m@f the inyentionds é@esb%mmépfermpmgmg 14dmmichor

generating [ I Ao} £cise L.ncl udi or nore
auditory si 3?5? g‘grr %%%S?gwﬁﬂﬁ%ﬁéﬁ%‘h’g&@@éﬁ- %;%afmgéfgﬁ‘eﬁ?% ertion
exerci ses. 2Re fafientAnpel displyamitds alpaigof virtadlaedlitg @oghles ebmnettiddto awsli t ory
cognitive exertion exercise is related to a visual cognitive exertion

exerci se di SOMRYEHPORESSAT 19 Tearys thedisplay images) dhepatient alspiwearg gisetef sai d

patient &o i i i Ll

Aopar at b acsarnoRs BEteAfeh ol i, THIIbRIE i RhEeRBoetmar e .
\(,:\grrpuj[ er germmategrated istp@ae Ipliecb gﬁhéalweﬁ&upﬁ\m])flhdm% ?'_he gp]ghrﬁ@s kgbwﬂl @ay 38
herein sai eec i gnal s are acoust.icall, i fied by said conputer
processi ng %&ﬁg‘?ﬂeﬁ’gﬁm RE® A8, FRrOF gg%w%/qsgﬁrmcngsw@egmewﬁs

adj ust ed butg e r i 05 &l &HF\S ially
const ant. B?hgl EﬁB&{th%{Afl sggééhArg%b r eﬂoggbggglgﬁg%st 0 ctag?lr%ﬁu%}mr ein said
audi tory si guisably processingi the patiantis speeglonse to input froma therapist. 41.
Apparatﬂf according to claim36 further including nmeans to receive a spoken
5 input"Tromsaid patient. 42. Apparatus for the enhancenent of _
neur ophysi olMi@scdibgrosed a4thatdiedryand plidn8ltgiddY irhPArAeAtS WHR bePresehted MFAPL | Ve
cell fields in_the visual pathways of t hea_%atl ent between the retina and

the visual @ura @sks qonsisungaf sounds andspershn Jhese anraltpskswillnelate toyvisushns f or

10 view ng i i i jicing an
out put ¢ o s repRalsrit it P A aftauly JAEF B HARM REGHELD, O
i opl 2yl patlont oL s act e N Sta g ¢ e Lo oxer o oee and at )
| east ofe vPSEAMXUre of thsspoken; d@‘q“ﬁéﬁ%&zﬂﬁ‘ anethg eWORERE BISQrY
di splay el eghhinserhetG@lIqHerkfors bé SitufthRondy a6ditstyaRaSiRhl sai d receptive 15

cell fields, said therapeutic display elenents including one or nore noving
contrast edges, wherein said therapeutic display elenents are displayed on

sai d visual -4 Q.. t i.de. t-her ic stinmul.ation to said
Fecepti vo oo aEbsERAY b hiiBle ults BAFi G, S FMbISTeRLS RN 0T g

di spl ayed cqngescmd_ ] th/m tg:pnﬁémaunngrbefosﬁ_t ardisphmﬁf QInthd serexth. mp&ﬁz%vzgnxirti on
exercisg.is di ayed.in respgnse to i npu rom sai d, patient. z :

met hod %9 eﬁﬁﬁ@méeﬁbo%ﬁmvg |°85&53313P°fb9fﬂ'@§§@§5 ma?%q)m thererigiRallyn e
stimul ati on ppdsehtes {5V fd i j ; e patient
bet ween t he p?éet itnae’gir‘\%s ?ﬁgﬁ%ﬁesaudgﬁfgép ?Igﬁggﬂéh%&e%gﬁﬁﬁﬁgfﬁgoggﬁ’e st eps of
gener iat 11 ng i’lﬁﬁéa@lmmtmpgrﬁhle mmmopgepdey_sgeﬂgle{m ah?pa:m.t’glaufétm'lydimmly 'g_n

vi sual disp a Vi ew ng. S atj ent. sai ay .i ncl udi ng
at | east onéﬁ‘l%/{rll S 'a?ﬁ%geg(&?"le?w&g??f%ﬁs@t‘?’ﬂo@ mRYe 3?&1%3%3 a&#&}?’%um
stinul at i on stiffmition e&hﬁtﬂmgﬁﬁ&tvﬂnh&dmeﬁm&ﬂaﬁﬁ@lm cOEREG Frém

targeted to stjnulate sel ected ones of said receptive cell fields, said
t her aped? | c‘-ﬁ‘?_ i51and pigcssehwerds passing betvesnahespaces ef the baekereund. aad pukdges,

therapeét _ keroui end pUcdges
Sl oot od onexth PeRteh i Thbeltd b ERABeRid ) BB PG . (om0

perform ng said visual cognitive exertion exercise. 35 3 FEB 2004 44. A
met hod accordi.ng to claim43 including.the steps of receiving input froma
therapist td Fwmple pEprapbinediawaijsuhcegmiivarxspan exaciscissssabefo said
'ng’gt ” gpl“g ;vtfh AR 1B F5LN16! MPiLhgorda Werdes SYURARDE LdAFtiGH ERrQlesaPE Y! N9

30 shown. A cognitive exercise is presented aurally to the patient when there is nothing

on the screen except an active linear omni-directional visual stimulation regime,

adjusted for a patient with a ‘phonological bias’. Only after the aurai input has been



i ncludes the step of varying a visual stinulation inage and is perforned
whil st said patient is performng a displayed cognitive exertion exercise.
46. A nethod according to claim45 wherein the step of varying a visual 10
stimul ation inmage includes the step of varying at |east one of the spatial
density, |um nance, contrast, colour, stmpe, velocity)=odifefg &00én,
direction of notion and | ocus of novenent of said plurality of the

t herapeutic display elenents. 47. A method according to claim43 further

including t t g ' A ol
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i ncl udi ng t patient tpremiembrec wihat ag been sxd dnd toespend gucordisglyng neans f eedback
representing said patient's brain activity. 20 49. A nethod according to
claim48 further including the step of varying said display to optim se
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including the step of providing a different display To each“eye 0Of said
pat i ent .3 25 asd culprakhaeisgronnd; dhatignage is neddified tchbesegronally spprapriatewith

timulati i L hel ud I l.ity. of. d d ol i, 52, t hod
2ccor di ng t BB i B eftnl JiisentoE phinstaes it i PRI TR 8 o
dot surrounggient¥abé selédt@t i ng annul us. 36 3 F E B 2004 53. A nethod

according to claim51 or 52 wherein said visual stinulation imge provides
stinulation to concentrically organised receptive cell fields of a patient.

54. A netho ] | rei n. said ther utic displ

el enments 5 ?{ﬁ%ﬁ)&géeéj%rgg? hér)g%{i&yy%'é %ﬁﬁhﬁgﬁ \?%(Plssa[%hd&gég&ﬁg@ﬁﬁacr ﬁ'b‘&'@: |t°al |y

| i near ¢0npanesponsyd bypointityto.anbjecfusing A etylaCidd as & Yritihgihdthuiheht onfaar ei n
said therapeptic dis ka el enents include a first plane of parallel stripes
rotating r o elecrouicose @&O%Jeﬁpmd@gg%chetda&ee torthe gusal insguctionget hod

accordi ng t Q; i ; i i & i I BN fo NCl ude a

brick patte?ﬁﬁb:ai%dﬁgﬁh%hﬁéfﬁhgfggggfﬂ?#gp%&g%ﬂgﬁg tegkal ns gﬁllto 56

wher ei n sai ¢xathpleafoz the exertiseplepigted|in Figit16, pn eudithry stputris provided tothehe vi sual

cortex of sai deq?at' er)ft. 58. A nethod according to claim43 wherein said
R o

vi sual di splpg'g} fudes cortical stinulation elenents and

non- cor {5 cal“Behjariith & d ipp$ nts. 20 59. A nethod according to claim43
wherein at |east one of said therapeutic display el enments noves to at |east
partial |y obSamldisunhagpy’ayed cognitive exertion exercise. 25 60. A method

according te j . j i : Elqg? »#NQg said therapeutic
di spl ay el enel\ﬁt@%ﬂgmfg%%@%ﬁcg?&%ﬁn&é‘?ﬁ%%{aﬁg 6 cFl?g%%met hod according to
cl ai m 60 i ndhednage inEigstétheroéppearsiontthe a¢riegn amd] thetpatientthiag td perfornothenovenent
of said ther a&euti % di spl ay el enents.
spoken task.
20
Incorrect responses, if dragged to the correct subject, will return by themselves to their
pre-programmed path, with an error recorded by the system against the patient. An

incorrect response dragged to an incorrect subject will be recorded as two errors.

25 A database of the computer processor will keep a record of the patient’s responses to

treatment as a means of assessing rates and degrees of patient improvement.

For each of these exercises involving a speech input the speech will be presented with
the spectral content of normal speech but with an electronically modified temporal
30 content to provide more time for the patient to recognise the different phonemes they

are unable to recognise in unmodified speech. The temporal component can then be



30 37 3 FEB 2004 62. A nethod according to claim43 further including the
step of providing to said patient an auditory cognitive exertion exercise
related to said visual cognitive exertion exercise. 5 63. A nethod
according to claim43 wherein said nethod is used in the treatnent of
~disorders of at |east one of reading, w R#ing or speech= J6BERA20P%t hod
according to claim63 wherein said nethod is used in the treatnent of

visual dyslexia. 10 65. A nethod according to claim43 wherein said nmethod
is used in uupswdeammenfudﬁrbmttbmbr@a‘elm §peail R tRCspeachtiplts Hathdat
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The phonological stream is more phonologically biased. Adequate oculomotor and
stereopsis is essential for normal reading. Hence a visual treatment regime is
supplementary to the phonological treatment regime, incorporating less visually
intensive parameters, |

10 ,
The connection between writing and visual or auditory memory is well known.
Throughout.treatment according to this invention, whether it be by thé visually or
phonologically Biased treatment streams, the patient is required to write or draw words
and phrases, by means of the stylus and work pad. The degree to which the treatment

15  requires writing is determined by the patient’s initial debilitation profile.

A large area of the brain is allotted to the sense of touch, with numerous
interconnections that include the visual and auditory systems. Although all the
functional consequences of somatosensory debilitations on the visual and auditory

20  systems are-not known to the inventor, abnormally slow speed threshold differences in
somatosensory functions can be found when patients also exhibit slow speed threshold

processing abnormalities in either the visual or auditory processing areas.

Part of the debilitation profile that is prepared according to the present invention, will
25  include a somatosensory threshold speed assessment. Should the profile warrant it, a
' segment of the treatment will be dedicated to a somatosensory stimulation regime via

a regulated threshold speed monitoring device that will be integrated with a visual

stimulation regime, as well as with visual and auditory cognitive tasks.

30  Aninventive aspect of the present invention is that it can provide linearly moving
stimulation elements. This is important as many neurophysiological processes such as

reading have an inherently linear nature due to the usual display of text.
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FFGC 1' 10%&Resondnceliitiging (MRI) and Positron Emission Tomography (PET). During a

5  patient’s treatment different brain responses can be monitored and provided to the
computer processor. The computer processor may then track which stimulation
images and cognitive exertion exercises generate the highest levels of brain activity
and ensure that these images and exercises are enhanced during a patient’s treatment.
This aspect of the invention can therefore assist in developing a specific treatment

10  profile for a particular patient to optimise the patient’s treatment. The'optiniiéhtibn
may be performed automatically by the software that controls the display acting on
feedback from the brain monitoring, or by the therapist. Brain activity monitoring can
also be used to develop new stimulation images and cognitive exertion exe_rcié&s that
will be of benefit to the patient. The apparatus required for brain activity monitoring

15  can be incorporated into the headwear used for providing the display to the patient as

described previously with reference to Fig. 14.

The above described treatment methods apart from being able to treat reading
. disorders such as dyslexia, and writing and speech disorders, also has application in
20  the reatment of Attention Deficit Hyperactivity Disorder (ADHD). Research has
shown that people suffering ADHD have similar neurophysiological debilitations as
described for the present invention. Therefore the multi-sensory treatments described
according to the present invention are capable of rehabilitating ADHD sufferers.
Hence the present invention offers the possibility of a longer term cure for ADHD

25  without the social and medical problems that a drug based treatment can cause.

A further application of the present invention is in the enhancement of the
neurophysiological process, in particular movement perception, in people who do not
suffer from a visual disorder. Such people may for example be sportspeople looking
30  to enhance their sporting abilities or defence personnel where good visual perception
may at times be a necessary survival skill. For these treatments specific stimulation

images and cognitive exertion exercises may be generated. For example, the
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10% & ()- 18960as@bageball fuster reseiying goptish YThe ppgaxatey magsdso include as part of
the virtual display a baseball bat that the patient wields to receive the pitch, the

5  exercise being to make properly timed contact with the virtual ball. The virtual reality
display would also include moving stimulation display elements as discussed above
for the passive enhancement of the receptive cell fields of the patient’s visual
pathways.

10 In adefence context, the virtual stimulation images may use specific colours that

enhance a person’s ability to perceive movement in a camouflage environment.

Further application of the present invention will be apparent to the skilled reader.

15  While particular embodiments of this invention have been described, it will be evident
to those skilled in the art that the present invention may be embodied in other specific
forms without departing from the essential characteristics thereof. The present
embodiments and examples are therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indicated by the appended claims

20  rather than the foregoing description, and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced therein.
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the stimulation of receptive cell fields in the visual pathways of the patient between

5  theretina and the visual cortex, the apparatus including first visual display means for
viewing by said patient and computer processing means producing an output to said
visual display means to cause a display on said visual display means, said display
including at least one visual cognitive exertion exercise and at least one visual
stimulation image including one or more therapeutic display elements targeted to

10  stimulate selected ones of said receptive cell fields, said therapeutic display elements
including one or more moving contrast edges, wherein said therapeutic display
elements are displayed on said visual display means so as to provide therapeutic
stimulation to said receptive cell fields of a patient whilst said patient is performing

said cognitive exertion exercise.

15
2. Apparatus according to claim 1 further including second visual display means
to be viewed by a therapist and therapist input means allowing said therapist to
provide inputs to said processing means to vary said display.

20 3. Apparatus according to claim 2 wherein said therapist inputs vary at least one

visual stimulation image whilst said patient is performing a displayed cognitive

exertion exercise.

4, Apparatus according to claim 2 wherein said therapist inputs vary at least one
25  of the spatial density, luminance, contrast, colour, shape, velocity or locus of

movement of one or more of said therapeutic display elements.

5. Apparatus according to claim 2 further including feedback means providing an
indication of said patient’s performance to said computer processing means, and

30 means for indicating said performance on said second visual display means.
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5 7 Apparatus according to claim 6 wherein said patient response is auditory.
8. Apparatus according to claim 6 wherein said patient response is hand written.
9. Apparatus according to any one of claims 6 to 8 further including means for

10  varying said display in response to feedback from said patient.

10.  Apparatus according to claim 5 wherein said feedback means includes means
for monitoring brain activity of said patient to measure a response to a visual
stimulation image and/or a cognitive exertion exercise.

15
11.  Apparatus according to claim 10 further including means for varying said

display to optimise said patient’s brain response.

12.  Apparatus according to claim 11 wherein said variations to said display are

20  made by said computer processing means without input from said therapist.

13.  Apparatus according to claim 1 further including means for controlling said

patient’s position relative to said first visual display means.

25 14.  Apparatus according to claim 13 wherein said means for controlling said
patient’s position includes an electronically controllable seat capable of moving up,
down and laterally, an electronically controllable backrest and an electronically

controllable headrest.

30 15.  Apparatus according to claim 1 further including means to provide a different
display to each eye of said patient.
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5 stores a plurality of visual cognitive exertion exercises.

18.  Apparatus according to claim 17 further including patient input means, said

output to said display means causing a different cognitive exertion exercise to be

displayed in response to an input from said patient through-said patient input means.
10

19. Appafatus according to claim 1 wherein said visual stimulation image includes

a plurality of dots and annuli.

20.  Apparatus according to claim 19 wherein said visual stimulation image

15 includes a dot surrounded by a contrasting annulus.

21.  Apparatus hccording to claim 19 or 20 wherein said visual stimulation image

provides stimulation to concentrically organised receptive cell fields of a patient.

20 22.  Apparatus according to claim 1 wherein said therapeutic display elements
include a plurality of parallel stripes having a substantially linear component of

movement.

23.  Apparatus according to claim 1 wherein said therapeutic display elements
25 include a first plane of parallel stripes rotating relative to a second plane of parallel

stripes.

24.  Apparatus according to claim 1 wherein said therapeutic display elements
include a brick pattern.

30
25.  Apparatus according to any one of claims 22 to 24 wherein said therapeutic

display elements provide stimulation to the visual cortex of said patient.
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5 27.  Apparatus according to claim 1 wherein at least one of said therapeutic display

elements moves to at least partially obscure a displayed cognitive exertion exercise.

28.  Apparatus for the enhancement of neurophysiological processes of a patient by
the stimulation of receptive cell fields in the visual pathways of the patient between

10 the retina and the visual cortex, the apparatus including first visual display means for
viewing by said patient and computer processing means producing an output to said
visual display means to cause a display on said visual display means, said display
including at least one visual cognitive exertion exercise and at least one visual
stimulation image including one or more therapeutic display elements targeted to

15  stimulate selected ones of said receptive cell fields, said therapeutic display elements
including one or more moving contrast edges, wherein said therapeutic display
elements are displayed on said visual display means so as to provide therapeutic
stimulation to said receptive cell fields of a patient whilst said patient is performing
said cognitive exertion exercise and wherein said apparatus includes means for

20  varying at least one of spatial density, luminance, contrast, colour, shape, velocity,
orientation, direction of motion and locus of movement of said plurality of therapeutic

display elements.

29. Apparatué according to claim 28 including means for varying at least two of
25 spétial density, luminance, contrast, colour, shape, velocity, orientation, direction of

motion and locus of movement of said plurality of therapeutic display elements.

30.  Apparatus for the enhancement of neurophysiological processes of a patient by

the stimulation of reéeptive cell fields in the visual pathways of the patient between
30 the retina and the visual cortex, the apparatus including first visual display means for

viewing by said patient and computer processing means producing an output to said

visual display means to cause a display on said visual display means, said display
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5  elements are displayed on said visual display means so as to provide therapeutic
stimulation to said receptive cell fields of a patient whilst said patient is performing
said cognitive exertion exercise and wherein said at least one cognitive exertion
exercise includes a series of successive computer activated prompts requiring a patient

response, said apparatus further including input means for a patient to input a response

10  to said prompts.

31.  Apparatus for the enhancement of neurophysiological processes of a patient by
the stimulation of receptive cell fields in the visual pathways of the patient between
the retina and the visual cortex, the apparatus including first visual display means for
15  viewing by said patient and computer processing means producing an output to said
visual display means to cause a display on said visual display means, said display
including at least one visual cognitive exertion exercise and at least one visual
stimulation image including one or more therapeutic display elements targeted to
stimulate selected ones of said receptive cell fields, said therapeutic display elements
20  including one or more contrast edges moving in a substantially linear path, wherein
said therapeutic display elements are displayed on said visual display means so as to
providé therapeutic stimulation to said receptive cell fields of a patient whilst said

patient is performing said cognitive exertion exercise.

25 32.  Apparatus according to claim 31 wherein said therapeutic display elements are
' stripes moving in a path at least partially transverse to their longitudinal axis.

33.  Apparatus according fo claim 31 wherein said therapeutic display elements
include a dot surrounded by a contrasting annulus. .

30 |
34.  Apparatus according to claim 31 wherein said therapeutic display elements are

a pattern of bricks.
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10y&z#10%& () 35.  Apparatus according to any one of claims 31 to 34 wherein the locus of

movement of said visual display elements is periodically adjusted.

5 36.  Apparatus for the enhancement of neurophysiological processes of a patient by
the stimulation of receptive cell fields.in the visual pathways of the patient between
the retina and the visual cortex, the apparatus including first visual display means for
viewing by said patient and computer processing means producing an output to said
visual display means to cause a display on said visual display means, said display

10  including at least one visual cognitive exertion exercise and at least one visual
stimulation image including one or more therapeutié display elements targeted to
stimulate selected ones of said receptive cell fields, said therapeutic display elements
including one or more moving contrast edges, wherein said therapeutic display
elements are displayed on said visual display means so as to provide therapeutic

15  stimulation to said receptive cell fields of a patient whilst said patient is performing
said cognitive exertion exercise, said apparatus further including means for generating
an auditory cognitive exertion exercise including one or more auditory signals related

to at least one of said visual cognitive exertion exercises.

20 37.  Apparatus according to claim 36 wherein said auditory cognitive exertion
exercise is related to a visual cognitive exertion exercise displayed on said first visual
display means and requires said patient to focus on said related visual cognitive

exercise.

25 38.  Apparatus according to claim 36 or 37 wherein said auditory signals are
' computer generated speech signals.

39.  Apparatus according to claim 38 wherein said speech signals are acoustically
modified by said computer processing means such that the temporal portion of said
30 speech is adjusted but the spectral portion of said speech remains substantially

constant,
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41.  Apparatus according to claim 36 further including means to receive a spoken
5 input from said patient.

42.  Apparatus for the enhancement of neurophysiological processes of a patient by
the stimulation of receptive cell fields in the visual pathways of the patient between
_ the retina and the visual cortex, the apparatus including first visual display means for

10  viewing by said patient and computer processing means producing an output to said
visual display means to cause a display on said visual display means and patient input
means, said dispiay including successively displayed patient interactive visual
cognitive exertion exercises and at least one visual stimulation image including one or
more therapeutic display elements targeted to stimulate selected ones of said receptive

15  cell fields, said therapeutic display elements including one or more moving contrast |
edges, wherein said therapeutic display elements are displayed on said visual display
means so as to provide therapeutic stimulation to said receptive cell fields of a patient
whilst said patient is performing a displayed cognitive exertion exercise and wherein a
next cognitive exertion exercise is displayed in response to input from said patient.

20
43. A method of enhancing neurophysiological processes of a patient by the
stimulation of receptive cell fields in the visual pathways of the patient between the
retina and the visual cortex, the method including the steps of generating an output
from computer processing means to cause a display on visual display means for

25  viewing by said patient, said display including at least one visual cognitive exertion
exercise and at least one visual stimulation image including one or more therapeutic
display elements targeted to stimulate selected ones of said receptive cell fields, said
therapeutic display elements including one or more moving contrast edges, wherein
said visual stimulation image provides therapeutic stimulation to selected ones of said

30 receptive cell fields whilst said patient is performing said visual cognitive exertion

exercise.
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therapist to vary said display and varying said display in response to said input.

5 45. A method according to claim 44 wherein the step of varying said display
includes the step of varying a visual stimulation image and is performed whilst said

patient is performing a displayed cognitive exertion exercise.

46. A method according to claim 45 wherein the step of varying a visual
10  stimulation image includes the step of varying at least one of the spatial density,
luminance, contrast, colour, shape, velocity, orientation, direction of motion and locus

of movement of said plurality of the therapeutic display elements.

47. A method according to claim 43 further including the step of varying the
15  display in response to feedback received from said patient.

48. A method according to claim 43 further including the step of receiving at said

computer processing means feedback representing said patient's brain activity.

20 49. A method according to claim 48 further including the step of varying said
display to optimise said patient's brain activity.

50. A method according to claim 43 further including the step of providing a
different disblay to each eye of said patient.

25
31. A method according to claim 43 wherein said visual stimulation image

includes a plurality of dots and annuli.

52. A method according to claim 51 wherein said visual stimulation image

30 includes a dot surrounded by a contrasting annulus.
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5 include a plurality of parallel stripes having a substantially linear component of

movement.

55. A method according to claim 43 wherein said therapeutic display elements

include a first plane of parallel stripes rotating relative to a second plane of parallel
10  stripes.

56. A method according to claim 43 wherein said therapeutic display elements

include a brick pattern.

15 57. A method according to any one of claims 54 to 56 wherein said therapeutic

display elements provide stimulation to the visual cortex of said patient.

58. A method according to claim 43 wherein said visual display image includes
cortical stimulation elements and non-cortical stimulation elements.

20
59. A method according to claim 43 wherein at least one of said therapeutic
display elements moves to at least partially obscure a displayed cognitive exertion

exercise.

25 60. A method according to claim 43 further including the step of moving said

therapeutic display elements in a substantially linear path.

61. A method according to claim 60 including the step of periodically adjusting
the locus of movement of said therapeutic display elements.
30
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65. A method according to claim 43 wherein said method is used in the treatment

of Attention Deficit Hyperactivity Disorder.




