“Wear abl e Two- hands Qperation Muse Field of Invention [0001] The
present invention relates to wearabl e two-hands operati on nouse for
use by Duchenne nuscul ar dystrophy patients. Background NOM Duchenne

nuscul ar dy¥PPBHPOVD) i s a nuscul ar di sorder that i sPCHEGFAMEITSeq

by decreasing | eg and arm nmuscl e nmasses and progressive | oss of
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i ncludi ng curvature of the spine, progressive [ oss of novenent

| eadi ng eventually to conplete paralysis, and increasing difficulty
I n breathing. [0003] Conputers and vi deo ganes can hel p i nprove
quality of lives in DVD patients; i Field @fiiRvenien i nt er ne access and
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ot her peopl e. patients are no |onger able to use a

typi cal keybdaresedy Dushenne gwytudas dysteophy pajiests. t o operate a typi cal
nouse. [0004] US Patent No. 7,273,324, issued to Mercier, describes
an adjustabl e wearable split keyboard and nouse input device. The
devi ce includes two hand nodul es. | ndiackgreysd are provi ded on each
nodul e and arranged on finger-Ilike conponents. The finger-1like
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characterized by decreasing leg and arm muscle masses and progressive loss of muscle
function. Most DMD patients become wheel-chair bound and are then dependent on
others by the second decade of life. Later symptoms include abnormal bone
development that leads to skeletal deformities including curvature of the spine,
progressive loss of movement leading eventually to complete paralysis, and increasing

difficulty in breathing.

[0003] Computers and video games can help improve quality of lives in DMD patients;
in addition, internet access and electronic mail may allow some of these DMD patients
to interact with other people. However, most DMD patients are no longer able to use a

typical keyboard or input device, let alone, to operate a typical mouse.

[0004] US Patent No. 7,273,324, issued to Mercier, describes an adjustable wearable
split keyboard and mouse input device. The device includes two hand modules. Input
keys are provided on each module and arranged on finger-like components. The finger-

like components are attached to a palm support structure, which has straps for wearing,

{0005] US Publication No. 2006/0250364, filed by Gorbunov, describes an ergonomic
left palm operation mouse. In use with a typical right hand mouse operated for
positioning a cursor, the left hand operation mouse is used for selection function; this

help to move some of the strains and stresses on the right hand to the left palm.



[ 0005] US Publication No. 2006/ 0250364, filed by Gorbunov, describes
an ergonomc |eft pal moperation nouse. In use wth a typical right
hand nouse operated for positioning a cursor, the left hand operation
mouse is usElHBISEM ection function: this help to nove SEHEOGOEAY
strains and stresses on the right hand tD the |eft palm WO
20091151400PCT/ SG2008/ 000209 2 [0006] Despite devel opnent in the
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wear abl e t wo- hands operati on nouse Is suitable for a
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to provide a basic understandi ng of the present invention. This
summary i s not an extensive overview of the invention, and is not
intended to identify key features of the invention. Rather, it is to
present some of the inventive conceptg his invention in a
generalised formas a prelude to the detall'ed description that is to
follow [0008] The present invention seeks to provide a wearable
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patient. In o mearable wo- hands
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navi gating a poi n};&: wherein t sh‘&é%ﬁSt and second are we
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that the twogRaktafe@dRchitiohitgald ty followonnect ed and are not constrai ned

to operate on a work surface.
[0008] The present invention seeks to provide a wearable two-hands operation mouse
to enhance the quality of life of a DMD patient. In one embodiment, the wearable two-
hands operation mouse comprises: two parts, a first part is configurable to emulate
selection by clicking whilst a second part is configurable for navigating a pointer;
wherein the first and second parts are wearable on separate hands of a Duchenne
muscular dystrophy (DMD) patient so that the two parts are physically unconnected

. and are not constrained to operate on a work surface.

[0009] In another embodiment, the first part comprises two or more appendages that
are dimensioned to fit over a thumb and/or finger. Each appendage contains a
membrane switch. In one embodiment, the membrane switch is operable against a lap
of a patient and the second part is similarly operable on the lap so that each hand can
assume its relaxed posture depending on the degree of muscular dystrophy of a DMD
patient. In another, the membrane switch is operable against a support surface. In yet

another, the membrane switch is operable by bending an associated finger.

{0010} In another embodiment, two membrane switches are connected serially by a
wire to a connector box. In another, two membrane switches are connected in parallel
to a connector box via a respective USB. The‘ connector box comprises a battery and a
wireless transmitter. The second mouse part also comprises a battery and a wireless

transmitter,



[ 0009] In another enbodinent, the first part conprises two or nore
appendages that are dinensioned to fit over a thunb and/or finger.
Each appendage contains a nmenbrane switch. In one enbodi ment }he .
menbr ane swW E'f?”il%“%)perabl e against a lap of a patient v WZS(PH‘%‘ W% nd
part is simlarly operable on the |lap so3that each hand can assune
its relaxed posture dependi ng on the degree of nuscul ar dystrophy of
a DVMD patient. In another, the nenbrane switch is operabl e against a
support surface. In yet another, the nenbrane switch is operable by
bendi ng an ageoqi biyet arfdtireg embodid@rtOihe [finst arvascpart ie ndydigirabletfor wemsing ona
menbr ane sw es .ane C e riali i .
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agility and debahiy é0one%s hane’' s hand. Brief Description of the

Drawi ngs [0013] This invention will be described by way of

non-limting enbodi nents of the present invention, with reference to
t he acconpanyi ng draw ngs, in which:

Brief Description of the Drawings

[0013] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

[0014] FIGs. 1A and IB illustrate a wearable two-hands mouse, with hands in supinate

position, in accordance with an embodiment of the present invention;

(0015} FIG. 2 illustrates position of the wearable two-hands mouse shown in FIG. | on

a lap of a user;




'[0014] FIGs. IAand 1B illustrate a wearable two-hands mouse, with
hands in supinate position, in accordance with an enbodi nent of the
present invention: [0015] FIG 2 illustrates position of the arabl e
t wo- hands nBg2ePdRY in FIG 1 on a lap of a user; WG C1/5G2008/000209
2009/ 151400PCT/ S&R008/ 000209 4 0016] FIG& 3 illustrates functions of
t he wear abl e two- hands nmouse shown in FIG 1 in the formof a bl ock

di agram 1003epde)Flie. Hillhtstuadiohs 8NGE MRArabMAwWbAARE HBWLE Shovint th FIES. 1
hand clicking operable with a thumb in accordance w th another

enbodi nent ofin thidorpr af advackidinge®ii on; and [0018] FIG 5 illustrates
yet anot her two-hands nmouse with left hand part integrated in a hand

gl ove in accordance with anot her enbodi nent of the present invention.
[0017] FIG. 4 illustrates another two-hands mouse with left hand clicking operable

with a thumb in accordance with another embodiment of the present invention; and

[0018] FIG. 5 illustrates yet another two-hands mouse with left hand part integrated in

a hand glove in accordance with another embodiment of the present invention.

Detailed Description

[0018] One or more specific and alternative embodiments of the present invention will
now be described with reference to the attached drawings. It shall be apparent to one
skilled in the art, however, that this invention may be practised without such specific
details. Some of the details may not be described at length so as not to obscure the
invention. For ease of reference, common reference numerals or series of numerals will
be used throughout the figures when referring to the same or similar features common

to the figures.

{0020} FIGs. 1A and 1B show a wearable two-hands operation mouse 10 according to
an embodiment of the present invention. As shown in FIGs. 1A and 1B, the two-hands
operation mouse 10 is made up of two parts, a first part 10a is wearable on the left hand
whilst a second part 10b is wearable on the right hand. FIG. 2 shows the two-hands
operation mouse 10 in use on a DMD patient’s lap. FIG. 3 shows functionalities of the
first and second mouse parts in the form of block diagrams. As shown in FIGs. 1A, 1B,
2 and 3, the left hand part 10a includes a connector box 12 that is wearable on a back of
one’s wrist with an aid of an adjustable band 14. Connected to the connector box 12 are
two wires 16. Each of the wire 16 is in turn connected to each of two finger gloves 18,
19, Each finger glove 18,19 is dimensioned to fit over on a thumb or finger for wearing
it on the thumb or finger. Each finger glove 18,19 contains a membrane switch 20,
which is operable with the ball of the relevant thumb or finger when the left hand is in a

prone position. In an embodiment, the wires 16 are connected in parallel by Universal



Det ai | ed Description [0019] One or nore specific and alternative
enbodi mnents of the present invention will now be described with
reference to the attached drawings. It shall be apparent to one
skilled i n YR&"™t140however, that this invention may bePQYHE0§808¢00
wi t hout such specific details. Sone of the details may not be
described at length so as not to obscure the invention. For ease of
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right hand. EPEY%hous the two-hands operation nouse 10 in use on a
DVD patient's lap. FIG 3 shows functionalities of the first and

second nouse parts in the. far f .l diagr.ans. i )
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position. In an enbodinment, the wires 16 are connected in parallel by
Uni versal WD 2009/ 151400PCT/ S&008/ 000209 5 Serial Bus (USB) to the

connect or b%%%, !.Lgseg thhptichP RGNS R We£hE REFIRML G Iﬁbﬁs‘étﬂfﬁznt%%hiﬁﬁ the

shown in FI G onnector box 12 contains a battery )
wi rel ess tr amsmtirarerswiighes| 29 inrthe fieger gleived! frthare opprebleaimakna sglgptioarty's

20 in the two,.f,. I ' ' '
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gam ng devi Cestret(gl'led out on a table surface, Instead of activating the wearable mouse 10 against
one’s lap, the DMD patient can activate the mouse 10 against a surface, such as a
handrest of a wheelchair or furniture on which the patient sits. In addition, the two parts
10a, 10b of the two-hands mouse 10 are separate units that are not physically
constrained, thus allowing each hand to assume a posture independent of the other. The
posture of each hand depends on the degree of deformity of the respective hand. With
the present invention, a user does not need to grip a mouse device with a hand; instead,
the functionalities of a conventional mouse are separately operable with both hands; in
addition, the mouse clicks are configurable with a thumb and finger or any two fingers

depending on agility and deformity of one’s hand.



[0022] In use, the optical sensor 30 is used to navigate a nouse

poi nter whilst the nenbrane switches 20 in the finger gloves 18, 19

are oper abl ; a selection by clicking. For exanp ]
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t wo- hands nouse 10 of the present invention does not require a flat
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of the other  “ihe posture of each hand depends on the degree of
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200a of a wehastbbdo fivoadpamtigesiouse 200 accordi ng to anot her
enbodi ment of the present invention. Conparing the two-hands nouse
200 with that of the earlier enbodinment, the left hand part 200a is
made up of apgksvie tiOatibhatenbsdineatsalthee lefinhdrndepdrefof tharmeo-hhmisomeuse is
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the gl ove anfeRFBEPE AR Brebmenge ghi P8 ef t hand. In anot her
enbodi nent, the glove 210 has two to five appendages. [0025] In the
above enbodi nents, the |left hand part of the two-hands noyse is . .
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7 CLAIMS: |.A wearabl e two-hands operati on nouse conpri sing: a
first part emul ating selection by clicking, wherein the first part
conprises two finger gloves each with menbrane switch that enul ates
either a left-hand or right-hand click selection, a connector box, a
first batter a first wireless transmtter, and one or two wres,
mherm|1£¥@L%§% or two wires connect the finger gloves to the
connector box, wherein the first battery and first wrel ess
transmtter are disposed within the connector box, and wherein the
two finder glAdowesrablegwngrandooparatmnfmouyecampfisioge hand of a user, and

the connector bhox is confiqured.to,be wearable on_th ack of the one
and o w1 ot 5 B8 pa SRR BT g G g RIFRG g Per CORERS) o
the secqiifhepglolves ABAMWSIES nfenlYAOSALkANhROSNYaRE AR LR%-1HRAR righfhand
second battery and a second wireless transmtter, where the optical

sensor, ik gelactivay & epynegind bowcohitst Mitiay.casBrst waglens trarsmitiere and sposieiayo

sensor, cbelsorlectsat ¢ spycsind byscofit! ikay.cs8it pais s
pal m of e e ABRAne RS Haky SRt 3R LRPurcPire. R M CalRak B

nmove t hevipedinttRe iyt vaeiynghdt st QlilREs Randniabr blRedisiieed ONdin theSebnhade;
so that the first part and the second part are_physically unconnected
and ar e b98t andowhereis; the Bve Snesselaics agnvarngy tRvostigelical: onghiapd pha uggretnd

the firsfe Qﬁn%gépﬁ‘oéﬁ%%ﬁ‘i‘ J?gd fo R Beafilld YAHRDaEDEE HE %5? nidies fkignal s
are transmtted W reless % 0 awreless recelrver that 1s

el ectroni cal lay seoupl @t t@ aavdgatipgt @rpoditerganargindiiei @eond artAcoreprisablae
t wo- hands operagi n nouse ?ccordin to %Iain11, wherei n the nmenbrane

switch "@Vigalen ng’a*’@’aPﬂé‘?@ 81590 sofeopts Padery il perend ed gps gepnpmyier,

si m | ar |yh PPl MtiBa WPndol Gt AR baRery2al s&300 IR GARABELATB didhSsed in the
rel axed posture depending on the degree of nuscul ar dystrophy of a

DVD pat inemtgation body, wherein the navigation body is worn on the balm of the other hand of the
user with an adjustable band so as to move the pointer by moving the other hand of the user
over a surface;

so that the first part and the second part are physically unconnected and are not
constrained to operate on a work surface; wherein, when the first part and second part are
activated the user, the signals are transmitted wirelessly to a wireless receiver that is

electronically coupled to a computer or gaming device.

2. A wearable two-hands operation mouse according to claim 1, wherein the
membrane switch is operable against a lap of the user and the second part is similarly
operable on the lap so that each hand can assume its relaxed posture depending on the

degree of muscular dystrophy of a DMD patient.

3. A wearable two-hands operation mouse according to claim I, wherein the

membrane switch is operable against a support surface.

4, A wearable two-hands operation mouse according to claim 1, wherein the

membrane switch is operable by bending an associated finger,




3. A wearabl e two-hands operation nouse according to claim1l1, wherein
the nenbrane switch is operabl e against a support surface. 4. A

wear abl e two-hands operation nouse accgrding to claim 1, wherein the
menbrane switch is oper abl e by bendi ng an associ at ed finger 8 5 A
wear abl e .t wo- hand eratl nnusg accor

tvo membiane SwiEARES WP R ABER 8“%?%3&3090‘98’%{? Clé%‘?n%eé"( Fe“bq 1o

6. A weanmfbeare\Waitididse eneatd @éhaﬂﬂ@u@&haé@lﬁfe&bﬁﬁoﬁ o claim1, wherein
the two nenbrane switches are connected in parallel to the connector
box.

6. A wearable two-hands operation mouse according to claim 1, wherein the two

membrane switches are connected in parallel to the connector box.



