-1'- A Human/ Machine Interface Field of the Invention This invention

rel ates towobssmel machi ne interface. The interface is parti’cwlmssloosﬁdaut
‘not, exclusively, suited to use with conputing devices inplenmented in a
conpact format, and for conputing devices-10 be used in nobile and adverse
‘envi ronnents. Background of the Invention A particular type of

human/ machi ne interface and basically
is constituted by soft C 0 ' transl at es

i nstructions or data to visual infor rratlon to be displ ayed on a vi sual '
di spl ay device. One sinple formof graphical user interface is text-based
and utilises wh%m@n to enabl e navi gation about a screen, however

t he predom nant trend 1 n known graphical user interfaces is the use of

"w ndowi ng" syst e METHid Riventioar lateshy a' maiantmachihedhiecfiate for compstitydéviesLser .

Exanpl es of w ndowi ng software systens are Apple
5 The interface is particularly, but not exclusively, suited to use with computing devices

implemented in a compact format, and for computing devices to be used in mobile and

adverse environments.

Background of the Invention
10 A particular type of human/machine interface is termed a graphical user
interface, and basically is constituted by software resident in a computing device that
translates instructions or data to visual information to be displayed on a visual display
device. |
One simple form of graphical user interface is texi-based and utilises cursor
15 control to enable navigation about a screen, however the predominant trend in known
graphical user interfaces is the use of "windowing" systems that operate by 'point and
click' actions by the user. Examples of windowing software systems are Apple
QUICKDRAW, Microsoft WINDOWS and XWINDOWS created by MIT. Often
windowing interfaces also incorporate the earlier form of cursor control, giving the
. 20 user some form of flexibility in operation of the computing device, particularly with
respect to data input. The icons and Windowing structures presented to the user do not,
however, provide access to the galaxy of commands and operations, so it is always
necessary for the user to resort to operation of the keys of a conventional qwerty '
| keyboard There thus is the need for the user to learn and remember the qwerty
25  keyboard layout. | '
Other examples of human/machine interfaces can be obtained from the text
"Cognitive Aspects of Visual Languages & Visual Interfaces", edited by M.J. Tauber
et al, published by North-Holland, Amsterdam, 1994,
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QUI CKDRAW M crosoft W NDOAS and XW NDOA5 created by MT. Oten w ndow ng

i nt er f 3@&/BMEo i ncorporate the earlier formof cursor POMAUSS003@® Vving the
user sone formof flexibility in operation of the conputing device,
particularly with respect to data i np&t. The icons and w ndowi ng structurés
presented to the user do not, however, provide access to the gal axy of '

d d | f o
S0 opor at ron QeiBiriqtAPuse i ok gbcd i Y3 RSRERRE Moleh abhd BatloRins °  hosor L
t he needef@ife 4 B@mEﬁ 8hd §iablk @avioritht SIREE G ser & G.Btck%{?tlty lﬁ%?ﬁfafs% % eotjte;( ) |

O her exanpl es of "human/ machi he 1 nterfaces can tarn
" Cogni t imetoAseed] $n dfe uée DA e ﬁ@ewamml&eﬁﬁlﬁimientsfﬁoeﬁ&td&ﬂsthemsdv&s% by MJ.

Tauber et al, published by North-Holland, Ansterdam 1994.
Convent isvelal ﬁm:saovemqu&, apd varcmakes openation dfe:ptnpanng dewmsmra‘mdamé ock balls
5 even impossible.
. The present invention is directed to overcoming or at least ameliorating oﬁe or
more of the diéadvantages noted above. Alt_ematively, or additionally, . it can also be
said to provide a useful alternative to known human/machine interfaces. |
The present invention is directed to a human/machine interface that operates on
10 the principle of 'what you see is.what you press’, and therefore remdvcs-the_ need for N |
the user to be familiar with operational commands or the qWerty keyboard layout, - |
rather maps input keystrokes directly from the display to.the input device.
The human/machine interface of the present invention is particularly suited to
use: (a) underwater,-.where. there is a restricted range of human-movement' Mina
15 terrestrial mobile environment, (i.e. partwularly wearable computers' and in vehlcle-
borne situations) where high levels of motion make it difficult for the user to operate a
computing device via an input device; and (c) in airborne environments, where there
are again high levels of motion acting on the user of the computing device. :
It is convenient now to define some of the terminology that is used throughout
20 the specification. | |
The fingers and thumb of the human hand are referred to as "digits”. The term
"digits" also embraces toes. - _ S _ .
A "key" is to be understood as an input transducer operated by a Single digit,
and can include a pushbutton, switch, force transducer ,or' the like. . An "input device"
25  typically can have four keys, one for each of the fingers, and one or more "keys" for
the thumb, given that the thumb has greater dexterity thanthe fingers. Even so, there
can be any number of keys in the range 1 to 5. The activétion/,operation of one 'or a

combination of the keys at the same time is referred to as a "chord". A "couplet” is
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require a benign and stable environment since the user nust exhibit fine
nervous sysW@®BS5@346dr control in the use of the.fingers. MbiRGE/APSIPWANENt S
do not lend thenmsel ves to such fine novenents, and can neke operation -of
corrputl ng devices inpracticable or even i n%‘os& bl e. The present invention
Is directed to overcom ng or at |least aneliorating one or nore of the

.di sadvant age ot ter leh | t be
said to pr ovﬁg}ea cé)%g%cgw%%?@érogéﬁlaégﬂ'@a}iﬁ?gv?mgﬂg Eh? dhlyntgellﬁéigfr}? ﬁgﬁp The
present i nverygy ?n is directed to a human/ machine interface that operates on
the principle of 'what you see is what you press', and therefore renoves
the need for the usgrdisplapaletieel isitabe uhddrstopds hhidoasd clememesuds aoa video
gwerty keyboard | ayout, rather maps input keystrokes directly fromthe.

'di spl ay to thmonitgruar ligmid crystaligisplayndhe duplay device thus presents the viewpr withan
invention is particularly suited to use: % underwater, where there is a
restricted rdﬁ&ée&athfi’ﬁﬁﬁnmﬁ%ﬁ‘(m l{eﬁfmi‘qﬁ‘ displa¥est ri al nobil e

t, |, bI te d le- b
o't Uat 1 ons) wher o” R PP profEts oaiRte R niivm g presfyd i € minadt”; o°
operate @ C OBtk bE of hiBre by W huflf of fnaiflh Efobe dphudf S RBrial
arrangement is termed a "panel”. Each panel overlays a number of notional non-

overlapping sequential regions. In that sense the regions can also be thought of as

10 partitioning a portion of the display. An indicium can span over one or more regions in -
the sense that it is oriented substantially orthogonally to the regions. An indicium itself
can be either contiguous or discontiguous. An indicium also is r_eferréd toasa

"button”.

15 Summary of the Invention
Therefore, in one form the invention discloses a computing device having a
human/machine interface comprising:
an input device having a plurality of keys each corresponding to a separate
digit of the human hand, the keys being arranged to match the relative sequential
20 relation of the digits;
a visual display device; and
a processor device receiving instructions or data from the input device and
-outputting information to the display devige, the processor device being programmed to
cause the visual display of indicia, and whereih each indicium represents a user initiated
25 instruction or data input and is displayed in one-to-one correspondence with the
sequential relation of oné or more of the keys.
Preferably, in use the computing device, a user temporally notionally partitions

| the visual display of t_he display device into a plurality of non-overlapping regions, each

region correspondmg to one of the dlgxts and the regions bemg in the same sequential

eet Has Been Re laced | THIS SHEET HAS BEEN

TR i




are again high levels of notion acting on the user of the conputing device."
It is WOPIBM6ENt now to define some of the term nol ogy rdmAudsmoszesecd

t hr oughout t he speC|f|cat|on The fingers and thunb of the human hand are.
referred to as "digits". The term"di-4its" al so enbraces toes.” A "key" is®
to be understood as an input transducer operated by ‘a single digit and can

| ud d he |ik Al '
o o oA A0 e S et Ul Snk GERRRY B kel B gkt ana one
or Nor e cokR¥Sonds % tﬁe%rﬁﬂfﬁé‘ﬁgﬁ 89 kgﬁr}hﬁt?&e L& tt(gg{m %Eg{} g?hﬁ{a dexterity

than the fingers. Even so re ‘can tHR¥ ange” 1

to 5. Thepmsértsthby the/iagieiuai.i on of one or a conbi nation_of t he keys at the
sane tinme is referred to as a "chord". A "couplet” is -3- two

consecut i ve clirefésablyyrthe imdicia and theregions al‘b(a[‘ldﬁg@ﬂﬁﬁ]m’gﬁﬁﬂl)by the left and
" ght Preferably, there are five keys, and therefore five notional regions:
| Advantageously. some of the user initiated instructions or data-inputs
correspond to at least two discrete combinations of keys:.
Preferably, the indicia are arranged within a panel, and a number of panels can
be displayed on the display device. A:panel can be coterminous with the corresponding
10  regions. c Co o _ {
Preferably, the input device further comprises at least two extra keys, €ach |
operable by a respective opposite articulation of the thumb with r‘especf to the thumb
key, eabh extra key being visually displayed on the display means by a separate
indicium; such as a thumbline arranged to be 'eithér atop a panel or below a panel
15 - respectively to indicate the direction of articulation of the thumb.
The invention in another form further discloses a human/machine interface
_pro_grarﬁ for impieméntatic_m on a computing devicé,- the compuiting device includin'g an
input device having a plurality of keys each corresponding to a séparate digit of the
human hand, the keys being arranged to match the relative sequential relation of the
20  digits, a visual display device and a processor device to give effect to the program, the
program comprising: |
an input elément to receive instructions or data from the input deviCe.;
an output element to pass display information to the display device; and
a pi-ocessing element, coupled to the input element and the output element, to
25  cause the display of indicia, and wherein.eai:h indicium represents a user initiated
instruction or data input and is displayed in one-to-one conespoxidence withthe -
sequential relation of one or more of the keys.
In a preferred form, some of the user initiated mstructxons or data inputs

correspond to at least two discrete combmanons of keys.

TH'S HCET }_' ts BQEP\I

eet Has Been Replaced
f F"c E-*’,ﬂ"sg

iillilil Wi iiil .




hand. A "display device" is to be understood a hardware el enent such as a

vi deo noni t wosems2kéiqui d crystal display. T he display devi cerctiagosnosment s
the viewer with an image that, for convenience, will. be termed a "display"”.
‘A display visually presents "indicia". An isadici umis presented in a manner
gthat represents one or nore keys. A nunber of indicia in close spatial or |

sequential arrangenent .is terpmed a “panel”. Fach panel overlays a nunber of
nf)t i ogal Eon- hoverl 3?35i“ﬁ’&ng‘é‘hﬁ‘ean}"?‘é‘l“%"égﬁ’%gﬁsapﬁstﬁﬂfﬁlggx%rﬂpﬁeé“%@g&ns can
al so be thought of as.partitionin F 1 on. of & . el cioum
cag tspan_ o?/?ar hﬁﬂ’égé’?ac o a" Vﬁﬁeor}lﬂggf:%n b é'gsdél'&gg’ %l}t?gt%"ﬂ’%" ﬁﬁé aovrlfé:{r%ltcg@mgc o

subst ant i al | y ;004 hoGe0Rk e b fiurdify bF fkydRhch AstrdsPEhdRSID 4 i t her
conti guous or ' |scont€guéu%. 9An %gfci}ﬁm %I o) isg re?%ﬁ%gé?gﬁ%g%gt ('k'nht;ufton".
Summary of t heyiiay ®ahd, Qe kKb Yeltigttangéd fol hattch yhediekative seuential aelation bfitheng a
human/ machi ne -i nterface conprising: an input device having a plurality of
keys each assidigissgandh wisual displgedavider the method comprising the steps, implemented on

processor means, of:
visually displaying indicia on the display device, each indicium being in one-
to-one correspondence with the sequential relation of one or more of the keys, thereby
to allow input of an instruction or data represented by each indicium by the respective
10 one or more keys.
Preferably, in practice of the method a ﬁser performs the steps of:
notional partitioning the visual display device into a pluralityf of non-
overlapping regions, each region corresponding to a key and being arranged with the
same sequential relation as the digits; and
15 activating the one or more keys corresponding to the one or more regioris
intersected by an indiciuﬁ to give effect to the instruction or data input represented by
_the indicium. |
Preferably, there are five keys, and therefore ﬁve.notional regions.
Preferably, the method further comprises the steps of displaying two extra
20 indicia, each extra indicium corresponding to a shifted state of the user's thumb, thus
providing for implementation of further instructions or data inputs. |
The invention yet further discloses a method for implementing a
human/machine interface for a computing device, the computing device including an
input device having a plurality of keys each corresponding to a separate digit of the
25  human hand, the keys being arranged to match the relative sequential relation to the
digits, and a visual display device; the method comprising the step, implemented on
processor means, of:
displaying a regular array of indicia on the display device, each row and

column of the array respectively being in COrres'pondenc:', in an orthogonal manner,
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single digit of the human hand, the keys being physically arranged to match”

t he reW™@

Y&4&6equential relation of the digits; a visuabcraessesgedevi ce;

and a processor device receiving instructions or data fromthe input device, _
and outputting information to the di sff-ay device, the processor device
bei ng programred to cause the display of one or n?re |nd|g|?, and rhe;glps
each i ndig4 : a(#qﬂ truction or. data input an _
di spl ayegﬁ?%gﬁﬁﬁgfqt&%uﬁlgfﬁg’t%%ﬁ% co%%i%hé?‘faﬁﬁd?ﬁ%‘ﬂ@ or nore digits
ef fect soérdespbading e h 8Equehceldit Ardw il a caﬂﬂmtlé%y,sth_\gﬂzibgﬁo 5&&@%@&:‘6‘%_ one or

nore keys are to be-activated. Preferably, thée i

a and € regions are

ar r angedinstruétiggooradaty repieserited b legch inliizivin by ehd teypeckiod Sequend 6fh§ﬂg,§f ore five

not i onal

regi ons. -4- Preferably, the indicia are arranged thin a

- panel , and a nlh®aosoprefaared|form the sequence of the keys commences with the thumb.

5

10

15

20

25

Embodiments of the invention now will be described with r’eference to the

accompanying drawings, in which:
. Figs. 1a and 1b show schematic arrangements of a cor_nputing device for

implementing a man/machine interface; _ . {

Fig. 2 shows a functional block diagram for the computing device of Figs. 1a
and 1b;, | | | ' |

Fig. 3 shows a display presented to the us.er. in use of the man/machine - .
interface;

Fig. 4 shows aﬁother display;

Fig. 5 shows a i)ull-out display arrangement;

Fig. 6 shows a yet further display illustrating shifted states;

Figs. 7a and 7b show an example of a pop-up display arrangement;

Figs. 8a, 8b, 8c and 8d show sets of chords for a number of different indicia-
representations;

Fig. 9 shows an arrangement for a numerical pad; =

Fig. 10 shows a virtual typeWriter; : |

Fig. 11 shows a virtual calculator;-

. Fig. 12 shows a further display of cross panels; _ N

Figs. 13, 14, 15a, 15b, 16a and 16b show yet further chord arrangements;

Figs. 17a-17c show a segmenting cursor arrangement; |

Figs. 18a and 18b show a segmenting pointer arrangement;

Fig. 19 shows the mechanical arrangement of an input device;

Figs. 20a and 20b show the mechanical arrangement of a further input device;
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be” di spl ayed on the display device. A panel can be coterminous with the
correspondi W@ 9s@gdédbns. Preferably, the input device further REIMINSEEIH0 ot
| east two extra keys, each operable by a respectlve opposite articulation
of the thunb with respect to the thunb key’- each extra key being vi sual l'y
-di spl ayed on the displ ay rreans by a separate indicium such as a thunbline

arranged to be eit tﬁgn ?ﬁb % d cu at[fynﬁpﬂmy’hgey?ﬁﬂﬁb io%f,pﬁﬁt ilvely to

i ndi cate the directi 0 I'n anot her preferred

form each indici ungibs 209304 dré'f18e diagrimé bﬁﬁorﬁl{glamb infeodel g lembaa indhis
second graphi cal elenents, the first graphical ment representing

activation ofpofttheinvesitimrti ve key and the second graphical el enent
representing non- activation of the respective key. The invention further
di scl oses a human/ machi ne interface programfor inplenmentation on a
conmputing devi ce and carr| ed on a storage medi um the conputing device

i ncl udi ng %an PResSTPLIoR e Lt 254 gipkEral ity of keys each assigned only to

f | | h hand b
arranged Lo mtch B bl tvisci‘x B s reepbier Bt R e o
di spl ay devi Cﬁp?élﬂerﬁe@&? Q%ﬁﬁBﬁu&ed@vﬁ:%. An input device 10 is coupled with a processing

device 30, in turn coupled with a display device 50. The input device 10 has five input

keys which are denoted as 4,3,2,1 and T. As is apparent from the representation of the
10 human hand, each of the fingers and the thumb correspond sequentialiy to the like-

- referenced keys, and any activation of one or a combination of keys produces "a
chord”. Fig. 1b shows two thumb keys C,A in addition to the T key that serve a
special function which presently will be described.

The processing device 30 can be any off-the-shelf personal computer, although _
15 for inobile applications should be compact and rugged in nature; for example, in the
PC/104 format. The display device 50 aiso can be conventional, although again it is
preferred that it be as compact as possible, and in this respect the PRIVATE EYE (TM)
device maﬁufacmred by Reflection Technology, Inc. is particularly suitable.
In operation, the processing device 30 causes a display of information on the
20  display device 50. In response to that information, the user inputs instructions or data
by means of keyed chords. Indicia dispiayed on the display 50 éorresponds directly to
a particular chord, thus glvmg effect to either the instruction or data input represented
" by the indicium. As noted above, the pnncxple is essentmlly what you see is what you
press’. |
5 - Fig. 2 shows a functional block diagram of a computing device upon which the
human/machine interface can be implemented. The input device 10 comprises a multi-
switch unit 20 constituted by the .keys 4-1,T shown in Fig. 1la. The Switch unit 20 is
connected to a debounce and latch circuit 22 that is configured to output signals only on
release of the keys, as opposed to on initial depression of the keys. In this way, .



to give effect to the program the program conprising: an input elenment to -
recei v&¥Q 9824¢lcti ons or data fromthe input device; an PCI/aus/BBE@MENt tO
pass display information to the display device; and a processing el enent,
~ coupled to the input elenent and the dutput element, to cause the display"
-of one or nore indi-cia, and wherein each indiciumrepresents user initiated

i nstructions l.s. di s ' - ,ndi cat e. whi ch
conbi nat |i orll_ 81?51(%%2§ g}ggn%?‘éﬁ%%& &s‘éif%edclﬁk %g?%gﬁgsep %‘%&l’( 8?1881(:’ BAYSYEF nput |
and t hus olfyi 18 (StRRDinalen 3 Gefiilef WiRn 48 Rose rk%?i&g%i&%éﬂi’%%lea&.e |
invention in a yet further formdiscloses a nethod for Inplenmenting a
human/ maThé oetpun frend the debsuncaamdlarhidingit 32 \passes td § i-GReqidna'shralieli Ce
i ncluding an input device having a plurality of keys each assigned only to
a speci f pert 2Araflaccogivesitionalf typd evithuthe routpsih theraofi cohstipgtinged biy ppttgraithaticay
arranged to match the rel ative sequential . -5 - _

5  be decoded by the software resident in the processing device 30. In one preferred form

the input bit pattern is binary coded leading to a raw decimal value for any chord as a
combination of key presses. |

In the same way as a conventional keyboard inputs to a personal computer, the
input bit pattern functions as an interrupt to thé- operating system. The interrupt

10 function is represented by the interrupt handler 32." The interrupts fhen pass via an ' {
input parser 34 to a command manager 36. The command manager 36 interacts with
the host operating system 38, a feedback manager 40 and associated audio handler 42
and applications software 44. The command manager 36 also co-operates with the.

visual handler 46 which in turn drives the display device 50. |

15 ~ The audio handler serves éa-particular- function in providing an auditory
feedback mechanism to the user on:activation of any key. A pentatonic sca‘liﬁg is
‘preferred, which is the division of one octave into five discrete frequencies. The
divisioh is not uniform, rather based on a temporal consideration of what sounds
pleasant to the ear. A chording of more than one key results in the -

20 = reproduction/feedback of the respective notes in combination. Pentatonic scales pér se -
are well known

- The software component of the interface is essentially transparent to the user.
The user is concerned only ivith display presented on the display unit 50 as it relates to
the sequential relation of the keys equating or mapping onto the digits of the hand. -

25 ' Fig. 3 shows a display presented on the display: device 50. The display, in this
instance is notionally (temy:zrally) broken to five non-overlapping regions extending as
bands across the display; the panel constituted by't_he diSplayed indicia/buttons 60-70 is
equivalent in dimension to the whole display. The regions are shown indicated with the

nomenclature correéponding to the keys/digits of Fig. 1a-and 1b. The processing



relation of the digits, and a visual display device; the nethod conprising
the steps, W@P¥s3M6ht ed on processor neans, of: visually di sPCEAUAHOBH: or
more indicia on the display device in a manner to indicate which one or
nmore digits effect said instruction or dat& input, and thus which
respective one or nore keys are to be activated; and effectlng a said

I nstryuction o dat

conmbi nation o v§°§| gé)d;fce)ﬁxé a nos?H%tFHer{aP rrggﬁélhgaxta é)(% géni?:ﬁelgg a%%tabLeys
commences Wi tly édﬂ-’enh?%%iay@ﬂ igficiPaRiekddoby A efiordl hﬁlu@raﬁﬂ\fc&ﬁﬁar&fﬂﬁ%mbﬁi of
the invention now w De "described with reference to the acconpanyi ng
drawi ngs, in vinempuFbgthe dser mwlobk-up rowtineab give éffecttor the ghorded instriiction of
conputing device.for inplenenting a man/ machine interface;, Fig. 2 shows a

functional bldekiniuagram for the conputing device of Figs. la and 1b; Fig.

35hovvsad|sla resented to the user in use of .t '
P ay pTh ‘arrow’ indicia 60,64 represent commands Hl%t (r:ra%ns!ter{)a&?clmng% operating

system levels, whilst the 'QUIT' indicium is a_.command used to terminate a session.
The other three indicia 66-70 represent commands to implement either a word - -
processing package, a "two-up" gaming application or another non-specific applications
program.

10 Each of these regions maps difectly onto (equates to) the relative sequential |
arrangement of the keys on the input device 10. That is, there is one-to-one
correspondence of the sequential relation of one or more of the keys with the sequential
relation of each indicium. The term sequential has been used, but the one-to-one
correspondence in most cases can also be thought of as the spatial relation 6f the keys

15 or the order of the keys, where that spatial relation or ordering is itself in one-to-one
correspondence with the digits. The top-most region corresponds with the position of
the little finger key 4, and so on to the bottom and the thumb key T. To give effect to
any one of the indicia, the user selects the combination of keys (i.e. the chord)
cqriesponding to the respective indicia. This is assessed by observing which regibns

20  are intersécted by (overlapped, crossed, covered, extended-over, or coincident with) an
indicium.

| For example, in order to action the 'QUIT' command, the user activates
(chords) the keys "3,2,1" in combination. To give effect to the WP appli_cation, the
 user chords key combination "1 & B". ‘TWO UP' is effected by the key combination

25 "2 & 1™ and 'APP'N 3' is accessed by the key combination "4 & 3". The user simply
identifies which regions are intersected by whichever indicium, then chords what is
observed. | _

~ In this example, the one panel (i.e. the set of indicia), and hence the five
regions, extends over the whole area of the display. It is equally the case that a paﬁel



interface; Fig. 4 shows another display; Fig. 5 shows a pull-out display
arrang®@9¥324¢li g. 6 shows a yet further display illustre¢i/ageswosdot ed
states; Figs. 7a and 7b show an exanple of a pop-up display arrangenent;
Figs. 8a, 8b, 8c and 8d show sets of cHWbrds for a nunber of different

I ndi ci a- representations; -6- Fig. 9 shows an arrangenent for a '
nuneri cal s adel ' ' | | ter: Fi.g. 11 shows a virtual
Cal cul at PR assofgred deibfinfndl dhddf ovey BEWEhisa o he diuiS Fidgene 18, 14

15a, | 15b, thd elaivtckedidntiahRmioR lof relibhdeSe HRRLANAAih FRELSBAL Correspondence

with the keys. It is equally applicable to arrange the regions to extend vertically of the

display. In that case, the indicia would be horizontally extending. In essence, indicia
5 and-regions are orthogonal. It is further possible for the relative position of the thumb

to be inverted such that it maps to the top of the screen, and therefore the little finger |
maps to the bottom of the screen. -In view of these. possibilities it is convenient to refer :
to a "thumb origin" to give a sense to the order of the keys to the indicia. In all cases
the relative sequential relation between the digits/keys and the regions stays the same

10 regardless of the speciﬁc orientation of the input device 10.or the display device 50. {
As has been previously noted, there may be less than five keys 'prdvided-. The

. convention adopted is that the .sequénce always commences with the ihumb, hence an

input device with only three keys corresponds to the thumb and index and middle
fingers. | _ '

15 Fig. 4 shows a Subsequént display presented when the 'TWO UP" application
program of Fig. 3 is selected. The display contains a panel 72 containing a number of
indicia. Each indicium represents a command for use in playing of the 'TWO UP" coin
toss game. The panel 72 is notionally divided into five regions, represented in the

- nomenclature previously indicated. Each of the indicia/buttons in the panel 72 is
20  activated by a unique chord. The $10 button is operated by the "T/B" single key
chord, the $5 button by the "1" single key chord, the 'CANCEL BET' button by the
| "T/B & 1" key chord, and the coin toss buttdn-.by the chord formed by all the keys (ie.
"T/B& 1 &2 & 3 & 4"). o | |
The display also includes a 'hanging-down' panel 74 and a 'hahging-up‘ panel

25 = 76, each notionally partitiomd into five regions that are arranged orthogonally to the
regions of the other panel 72. These panel_s relate to specific functions associated with
the extra thumb keys A & C, shown in Fig. 1b that correspond to the articulated thumb
positions. - The extra thumb keys A,C give effect to specific 'shift' functions. The



Figs. 17a-17c show a segnenting cursor arrangenent; Figs. 18a and 18b show
a segnent i nv@e3Mer arrangenent; Fig. 19 shows the nechani cBECT/APPHIIWTENt

of an input device; Figs. 20a and 20b show t he nechani cal arrangenent of a
further input device; =~ WD:-95/32461 -11-

PCT/ AU95/ 00300 -7- Fig. 21 shows a conventional gwerty keyboard | ayout; and

Figs: 22 to 24 are.f di , orti.ng. the od di ment s
of the inventi Bﬁl.ﬁeg Sl%\gs‘g‘?’?g{eﬁg%‘%@@%ﬁdéﬁggé&éﬁg%éﬁ%‘ﬁ%’g‘%“gg1 ?g'? ows a
schematic arra ; eten) ' ' rntace i nplenmented on a
conmputi ng devi ?g&%h?é\%ﬁﬁlg‘gﬁ@e 10)”?2@%%&1‘2?@\,&-?h a gPocessi ng device
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- activation a shifted state is entered whereupon the subsequent chord takes on a different

"5 instruction or data entry value than it would had the C key not been depressed.
COnsidering the example of Fig. 4, upon depression of the key C access is obtained to
the hanging-down panel 74, and the five indicia contained therein. In this case, the five

~ indicia each correspond with one region alone. It is, of course, possible to have any of
the indicium extending over more than one region.

10 Another type of shift function is termed 'shift immediate’'. This is effected by
the A key. This situation is somewhat akin to the shift key to be found on a
conventional keyboard, in that the key A forms an alternative to t'hg-key B when used
alone, and also can be used in combination with the other 'keys 1-4. The hanging-up
panel 76 is accessed by use of the A key in combination with keys 1-4.

15 - Fig. 5 shows é section of the display of Fig. 4, particularly indicating the
hanging-down pre-shift panel 74. Once the pre-shift key C is effected, the subsequent
chord will give effect to one of the indicia. In the present example, the subsequent
combination is the sequence of "3" key alone (being' the EDIT function as highlighted).
This results in a further panel 78 being 'pulled-out’, and any subsequent chord gives

20  accesses each one of the five indicia indicated in the new panel 78. Again, it is merely
for the sake of convenience that the indicia corresponds one-to-one with the five
regions.

Fig. 6 shows further arrangements for the répresentation of shifted states.
Three 'floating' panels 80,82,84 are shown within the display 50. Each of these panels

25  contains a number of indicia (not labelled), with each panel being notionally divided
into five regions, as indicated, that sequentially map onto the keys. - The indicia of the
panel 80 are accessed without the use of either of the shift keys A,C. The panel 82 |
includes a 'thumbline’ 88 (or 'baseline'), represented by the thickened line to the

bottom of the panel. This thumbline 88 provides a visual indication that a shifted state



keys which are denoted as 4,3,2,1 and T. As is apparent fromthe

repr esaM@8%8MA1 of the 10 human hand, each of the fingergTandsbdige t hunb
correspond sequentially to the Iike- referenced keys, and any activation of |
one or a conbination of keys produces-1& chord". Fig. Ib shows two thunb *
keys C,Ain addition to the T key that serve a special function which

ly. will|. ' . ' devi be
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hould b ' ; L&, . t PC/ 104 t.
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pr ef er r ed'shifeimrmédifte’ AMCEATTWAFbe 8fecBASH fibBous dedcRbld)i the
PRI VATE EYE (TM devi ce nmanufactured by F;I%efleggi[ﬂi'or? Techﬁgfg%%_;ﬁ nc. is

parti cul aimiediate ferdyition, thereowith aitly be fourhwtipfizl @egiohd gitBiaMhé partd, 2Uses a
display of information on the 20 display device 50. In response to that
i nf or rat | Bdicatede Thivis fonprasen ofthe thumb being useddatctivage theak kepio &myretie chor ds.

I ndicia displayed. on the_ display 50 corresponds directly to a particular

chor d. t FIGE GRACIH Bt BRUREIoBlY A e PHBIS fous Geitoto bawaiablpdor

' \iﬁ ;S S;ghﬁgé %e%@%}aé&%%ﬂﬁcé@en&%gligg gr\{‘gﬂge}nré%t, erl Itl?a%' Jt%uxln% n?gs% %2 tially
articulated downwardly away from the usual B key to activate the A key, and its

downward sense is consistent with the thumbline 88 being to the bottom of the panel -
10 82, The remaining floating panel 84 has a thumbline 90 located to the top. This - {
indicates the need to articulate the thamb upwardly to operate the C key for a pre-shift
state. In the pre-shift state there are five notional regions, as noted. |
. The display also includes a further panel 86 as an inverted L-shape in the top
left hand corner of the display. The 'hanging-down' coﬁvenﬁon' does not apply to this
15 . panel 86, rather the thumbline: principle is in effect. The panel 86 is.shown as a single
panel, 'however contains two discrete sets of notional regions, hence more properly is
two panels. The indicia appearing down the left hand side of the display are tied to the
thumbline 92 appearing at the bottom edge thei'eof, and is notionally broken into the
notional regiqn_s as indicated. Since the thumbiine 92 is to the bottom of this part of the
20  panel, it represents use of the A key, in which case there are only four regions as
‘previously described. The indicia extending across the top edge of the display are tied
to the other thumbline 94. This thumbline is again to the bottom edge of the panel,
hence again represents use of the A key. | '
Fig. 7a shows a panel 96 incorporating five indicia. The notional regions
25 con_'eépdnding to the keys also shown. If the "1" key is chorded, a further panel 98
‘pops-up. The further panel 98 contains five diffefem indicia. As can be noted, the
regions within the frame are orthogonal to those for the frame corresponding to the
parent panel 96. A.similar pop-up effect would occur for the other indicia of tﬁe first
panel 96. ' o



25 Fig. 2 shows a functional block diagram of a conputing device
upon whi ch ‘Fﬂgs'ﬁ%ﬁhn/ machi ne i nterface can be inpl enent ed. fﬁ:@/ﬁ‘ﬁﬁ/ﬂ?”?ievi ce
10 conprises a multi- switch unit 20 constituted by the keys 4-1, T shown in
Fig. la. The switch unit 20 iis connected t"d3a debounce and latch circuit 22
that is configured to output signals only on rel ease of the keys, as.

opposed to on initi ?}&fﬁ?%ﬁg?i’ Elgva{hetc‘aﬁxpﬁér’T%et (!)P'.gtamcg'f)wg¥hords f%@@éjﬁ%ﬁ; |

PCT/ AU95/ 00300 - 8- ysS In a conbl nation eys ca

depressed sepajfig @evict.N The ABshed GrEV1IRpredéilt Yhd bsuntigiyadf fb@ridtionili regiohs within
signal |l ed when ‘all those keys are coincidentally rel eased. The output from
t he debounce awticH thedhdiciarareiboundéd. pThes axlidinare shadtd; and farwnverdence|ast apor t
24 of a conventi onal tYpe, with the output thereof constituting a bit

pattern that d¢ype Srmedébagishondet Nptetthat asmmalos of thebar ¢hordsiare notfopmestby 8i ng

device 30. In one preferred formthe input bit pattern is binary coded
| eadi ng toSa CAPHEHOUS kaY P’(F&f&@@ﬁ?‘f’s&?ﬁlal&#@ﬂf agg?q;me& hotlow garc ords”. Also

shown beside each indicium is its "raw chord value". By a convention, the thumb
origiﬁ is at the left hand side, and the notional regions are represented in a binary form
so that any chord also can be represented as a unique decimal number - this is useful in
an implementation of an embodiment of the invention as will become apparent. The

10 binary convention is reversed, increasing from 0-31 from right to left, but equally could
be increasing 0-31 from left to right."

Fig. 8c shows five different style of chord representations, fbr, as it turns out,
the chords having the decimal values 1-5. The first (left-most) column shows bar
chords for which the partitioning into five regions has to be visualised without a

15  graphical prompt - compare this with the bar chords in the third column. In the second
column, the boundary of the five regions is repi'esented by the bottom horizontal line,

. and the key(s) to be chorded by the vertical line marks. This representation is termed
"glyph chords". The fourth column represents the vertical, rather than horizontal
orientation of bar chords, with the thumb origin occurring at the bottom. The fifth

20 column representation of dots and line marks are termed "dot chords"”.

Fig. 8d shows the galaiy of. g'lyph chords together with their raw chord value.

Fig. 9 shows a panel 104 in the form of a numeric keypad. All of the digits 0-
9 are represented. The thumb origin is in the bottom left hand corner of the "1"
indicium. The panel 104 is broken up into two parts, the first part being the 3 x 3

25  array 106 of the numerals 1-9, and the second part being the button 108 for the 0
numeral. The "0" button is activated by chording "T & 1 & 2". The other numerals
are accessed by means of chording a "couplet”. That is, in the 3 x 3 array each
particular numeral bﬁtton requires a separate sequential combination of two chords for

it to be accessed. For example, the "1" button is accessed by the couplet "T" & "T",



conbi nati on of key presses. In the sane way as a conventional keyboard

i nput sSMQSB2Arsonal conputer, the input bit pattern furcl/Avssnoam an
interrupt to the operating system The interrupt 10 function is
represented by the interrupt handler 3®- The interrupts then pass via an

I nput parser 34 to a command manager 36. The conmmand manager 36 interacts
with the watlNng .syste a feedhac nager .40, and associated -
audi o han"(t;']fi%':t ﬂ%e%ﬁghra&gdfgcgﬁs%ﬁg%oﬂ ?e?'4g‘. @hggmﬁﬁﬂr%‘éger 36 al so
co- oper at ' C i+ SAl I i 142 .dri he di spl ay
devi ce SOssﬁlf\gdhhheémléﬁtirﬁgkm p%l lﬁg%uéﬁ’égmger gigc'Ias%d;rl '? %écé}%g’ ta? ﬁ'ﬁ’ct ionin .
provi di ngopPedtiplibliténs 4ré ARIS WisPRYE RitheP thsh bl KB, ON. activation of any
key. A pentatonic scaling is preferred, which is the division of one octave
into five di scrigeld showsenformsof viteal dypevaitern) basicallytcortiprising o ganbier based
on a tenporal consideration of what sounds pleasant  to the ear. A chording
of noie tHA 13ridackyrsides Jihe partitionthstwepn thepanstss répyesehted diyathé vedticale
respective nqies in ﬁﬁfrbl nation. P§_nt atonic scal es per se are well known.
The soft e%ﬂ?&‘ﬁ‘e CAMAIISES f 3t%e? AHAY Of 25 budensirepressnting 23 dettars of theo ¢ he

user.

. roman alphabet. Activation of the respective letter buttons is by couplet chording. The
thumb origin for the panel 110 is at the bottom left hand corner:of the "e" button.
By way of example, the letter "r" button is activated by chor'dingm 2" & "2",

10 and the "j" button is activated by chording "_3" & "4". The "Space" button is activated | i
by chording "T &1 &2 &3 & 4". The spatial arrangement of the letter buttons |
contemplates the relative frequency of occurrence of letter_s in the English language and
maps that frequency onto the dexterity of the thumb and ﬁngér‘s; ‘Thus, the vowels. |
a,e,i, and o are accessed by combinations of the thumb and first finger that are .the_ most

15. dexterous digits. |

The panel 112 compliments the typical word processing functions. The thumb
origin for the panel 112 is at the bottom left hand corner of the "Period” button. This
panel also operates on the basis of couplet chording. Thus the "Tab" button is accessed
by the chord "T & 1 & 2" & "2". The "Shift" button is accessed by the chord "3 & 4"

20 & "T". The "Numbers" and "Symbols" buttons are in the nature of pop-out menus
giving access to, respectively, a numerical panel such as the panel 104 shown in Fig. 9

-and other couplet panel arrays in respect of symbol sets.
It will be noted that each of the couplet chords contained within both of the
panels 110,112 is unique from any other. - The right-hand panel could be chorded by

25 the user's other hand if a second input device were provided. . The arrangement shown
in Fig. 10 is well suited for word processing funétions,_ and can enable touch typing
much in the manner of a conventional qwetty keyboard with a minimum of tuition.

- Fig. 11 sdes a form of a virtual calculator 114. The calculator coxﬁpris‘es a
_ 3x3 couplef pad array 106 -'(as previously shown in Fig;j 9), for which the thumb origin



The user is.concerned only with display presented on the display unit 50 as
it relates W®9S46Eequential relation of the keys equati ng RCTANASNMIOONt O
the digits of the hand. 25 ; . Fig. 3 shows a. display presented on the
di spl ay device 50. The display, in this inst&nce is notionally (tenporally)
broken to five non-overl appi ng regi ons extending as bands across the

dispiay; th | i i pl inadi i - 70, |
cqurval et 1 n BURARSPOR ot b it 8F g 5K, RO e (18 ap sl
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PCT/ AU95/ 00300¢he Uastib@vines. The MRimis Qﬂgiﬁrfﬁﬁdlew'hbfﬂ tutens &f the It hatd' didd 6fOome Ng,
rather sinply retains a page table of currently-displayed indicia indexed

by raw chord vpdnek1bhdThe guwislowhid 8rrepresdnts ah inaérudisplayptat indicatehtbe Gmetion nf a
| 00k l_Jp roust ! nt%etcglcg{a\t/:r_lelaf;&éh itnczhé thurCeho%radc%?lvénqi%tnglutfatniiglgldoéalccljl?attgr.i '?‘ eu t
single .'chord required to activate any of the function buttons or-"0" button are _
independent of the first chord of any couplet pertaining to the buttons within the pad
array 106. By way of example, the number 643 is chorded by the sequence "1" & "2",
"1" & "T" and "T" & "2". This number can be operated on, say to be multiplied by 2
10 by the successing chords: "4" then "T" & "1"then "T & 1 & 2 &3 & 4".

Fig. 12 shows a display anangément termed cross-chords. The thumb origin -
for the shaded buttons extending in the upper half of the display alorig the left hand side
and horizontally across the mid-point of the display is illustrated as T;. The thumb
origin for the buttons arranged on the right hand side of the lower half of the display 50

15 is shown as T,. Fig. 12 also shows the chord required to activate each button, from
which it can be seen that each chord is mutually exclusive from any other.

Fig. 13 shows an alternative representation of an indicium 130. The
convéntion in this case is that because only the four vertices of the rectangular box are
displayed, then the thumb always forms a part of the chord. Accepting- the further

20 | convention of the bottom left-hand vertice being the origin, then the chord would be
formed by the combination "T & 3 & 4". The dot chord represeﬁtation also is shown.
| Fig. 14 shows an example of the combination of two indicia 132,134 fprmiﬁg
bar chords and couplets. The two possible bar chords have their dot chord value
* superimposed-on them, and respectively are formed by "T" and "1 & 2 & 3 & 4". The
25  second indicium 134 also can be utilised in the form of a couplet in conjunction with
the indicia 136-144 for the five bar chords superimposed on it. Note too that the dot
chord representatioh corresponding to each chord has beén shown. To acti_vaté the
middle indicium 140 on the background indicium 134, the couplet chording sequence is
"1 &2 & 3 & 4" and "3". | |



5 The "arrow indicia 60,64 represent commands that can step

t hr ougWo9s@2481i ng systemlevels, whilst the 'QU T i ndiROTWAL9S20380Cconmand
used to termnate a session. The other three indicia 66-70 represent - L.
commands to inplenent either a word précessi ng package, a "two-up" gaming
application or another non-specific applications program 10 Each

of these regions maps directly onto (equates to) the re|l ative sequenti al
arrangement. of P’tgh g&é‘}‘g 1%%1&{0%3‘% ﬂﬁmagla%&?%se?@.twﬂ% cquplet cherding for a
one-to-one re, [ of | al | &t i f one or npre of the
coys wi (e FIRARRI0TS62 Athe oA K oeshiiePle 8O cRord Beeniib: ol  nas
been us : 2 61941 | ; S al.so be

t hought eg?eggﬁﬁehﬁ'gﬁ}égﬁs?{e#gtlo#?ag?gd?ﬂg%g@égeigpéf)‘f the’ tgﬁsﬁe}lrﬁltlgf t he
keys, whesse of Fad. 1Spasddadg tochatduplet 04" aidief", Afid 6r Figs €56 "3 & ngnd OT-@NE
correspondence with the digits. The top-nost region corresponds with the

posi tda ordbf the little finger key 4, and so on to the bottom and the thunb
key T. To give_effect to any one of the indicia, the user selects the

conbi nati on of Figey§2a ghows an ahbreviatediformanf aadndisimn 16Q keprasentingsthesetbave
indicia. This | s assessed. bservjing whjch regio 20 .;are intersected b
(overl ap ‘,is'cllrgg%ﬁ'}a%égg%’?éﬂ?wé?fléi?&gdb% om g gecgfisrﬁﬁi“lpéﬂtm\/\]qon) an .y

indicate that "T & 1" are required-to access any one of the--th'ree'superimpoéed sub- .

~ indicia 166-170. The dot chord representation for those three sub-indicia 166-170 also
10 are shown. In Fig. 16b, the tabs 182, 184 are located to the right hand side of the {
indicium 180, indicating thé keys "3 & 4" are'requiféd as well as the corresponding key B
of the superfmposed 'w&indicia 186-190 to effect a chord. |
A libr;ry of conventions can be chosen, and as follows from the example
presented herein, it is apparent that the left hand side and/or bottom of an indicium
| 15 . represents the thumb origin. ‘The thumb is always the starting point - this is
| _ particularly important if less than five keys are provided. ‘Horizontal takes precedence
over vertical as does clockwise over anticlockwise. All indicium must satisfy the rule
that they are resolvable into a 'press pﬁth'. _
'Embodiments of the present invention have immediate application in relation to
20 conventionally-understood computmg devices, but equally could be incorporated into
- viewfinder control systems (e.g. camcorders), autotellers, fax and photocopy machines,
embedded interfaces (e.g. vending machine maintenance interfaces), mobile telephones
and pagers, portable machinery (e.g. service equipment), video and television remote |
contr_oilers, interactive television controllers, personal stereos, household appliances
26 (e.g. clock radios), vehicleonics (e.g. air conditioning, cruise control, -Stereo; cabin
| controls, eic.), -bowertoql interfaces (e.g. pistol grip-style drills) control mounted (e.g.
steering wheel or joystiék), game and toy interfaces, elec_tronic; slate-style magazines,

pocket organisers, hand-held computing devices, notebook and pen computers.



indi ci um For exanple, in order to action the 'QU T conmand, the user
activates (whesasisithe keys "3,2,1" in conbination. To givePeriA®os0a300 t he
WP application, the user chords key conmbination "1 & B". "TWO UP' is _
-effected by the key conbination 25 "2 & 1'h7-and 'APP'N 3' is accessed by
‘the key conmbination "4 & 3". The user sinply identifies which regions are
I nt ersected by whichever, indicium then chords what is observed. In this

exanpl e, the one parepartifular aq\qqgmg%gcc&eslbg{dpgp%yf thg pRessRta¥ention in that the
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whol e area of e di splay, at1ve sequent | re at | on of
regi ons be m'sﬁﬁﬁk?%uldﬂoﬁﬁ‘ﬁ’xeir@nﬁﬂﬁatﬁﬂ doRfeRE HaAEs® would become difficult to access

5 by means of a pointing device. Indeed, prior art windowing systems do not have
-provision for the scaling of a "window" or icons within a window, rather simply
collapse the window jtself. By the use of indicia in accordance with the pfesent
invention, no such pointing is required, rather the information content will be retained
so long as the eye can resolve an indicium, of course depending also upon the pixel
10 resolution of the display device. This means that a greater number of indicia can be
included on a display than for the conventional windowing systems.
| Figs. 17a-17c show a display on which a pictorial representétion, in this case
being of a woman, is shown. The display equally could be of a map or an integrated
circuit layout, for example. The display 50 shows the 5 x 5 array of regions occupying
15 the whole of the display. Utilising the couplet chording principle discussed earlier, a
. segmenting cursor or "zoom" function can be achieved. '
The thumb origin is located at the bottom left hand corner of the display 50,
and in the examples shown, the first chord of the couplet is "2" that results in the
_ highlighted representation shown in Fig. 17b. On activation of the other half of the
20  couplet chord "3", that particular chorded button is expioded and occupies the whole of
the display 50 as shown in Fig. 17c. By further couplet chording, yet greater resolved
detail can be obtained. |
‘Figs. 18a and 18b show a variation of a segmented display, being 4 pointing
ﬁnction. By keying the couplet chord "3" & "2", that particular button has a further
25 | segmented array superixhposed onit. A further chorded couplet can yet further divide
one of the buttons within the highlighted button to point more specifically resolved on
- an object displayed. |
- Fig. 19 shows a mechanical arrangement for the input device 10. The body 11
is sized to ﬁt into the palm of the hand of a user, and in the configuration shown is



with the keys. It is equally applicable to arrange the regions to extend
verti CAPDI9%5/32861t he display. In that case, the indicia wpdrfAuseodsasi zontal |y
extending. In essence, indicia 5 and regions are orthogonal. It is further .
possi ble for the relative position of-18he thunb to be inverted such that it
maps to the top of the screen, and therefore the little finger maps to the
bottom of . screen. Jlp vi f thes ssi-bilities.it is convenient to -
ref er tos‘ﬂEegﬁﬂ l‘.l‘%g% ﬂ?eglf"ﬁ'ha ‘gw’grﬁ?/gmgl%s@ﬁgg“%”ﬁa%a@}‘%mdq Plcthebody t 0 t he

I ndi ci a. S ' ' ertial. .relation between the
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I nput device with only three keys corresponds to the thunb and T ndex and
m ddl®e fehigehand,iand the digits do Rpybave te move other uhancinuegrossitlogihg ynatiofizent ed
- when the "TWO UP' application programof Fig. 3 is selected. The display
cont ai ns2<4ivalgrthe keys. Hhg %nﬁswagan ghnwus cg#ily Wlteidéfpf E%Q:W thedight hand
panel - 2mgty BF PR § Sl Rimtford i SorplRely apbBStORepr esent od (n the
Figs. 20a and 20b show. an alternative arrangement for an input device 10",
The hand-held devic_é- 10'. comprises two body.po_ri_ions 12,13 hingedly connected =
10 together. The arrangement of the keys with respect to.each of the body parts 12,13 is |
shown. . |
~ The particular advantage of this configuration is that it ',is._ambidextrous, and
also can be used either in the manner shown for the controller 10 of Fig. 19 when
grasped in the palm of the hand, in which casethe respective body parts 12,13 are
15 arranged at an acute angle to each other, or with the body pai‘ts in a common plane for
use as an on-bench keyboard. . |
Fig. 21 shows a conventional qwerty keyboard layout. ‘A further embodiment
of the invention provides for combined chording/qwerty operation by means of such a
conventional qwerty keyboard. - Thus the keyboard shown in F.ig-.. 21 can be operated in
20 the usual manner, however the software resident on _thehss,oci‘at_éd processing device .
can recognise when chords are keyed in distinction to single key fpresées for
conventional inputs. In the embodiment, the "home" keys and the space bar are used as
the keys for chording operation. .If the right hand is being used for chording, then the
sequence of qw.erty-keyboard keys corresponding to the sequence of the digits
% commencing with the thumb is: "space bar, J,K,L,;". If the left hand is being used for
chording, then the chording keys are: ';'space bar, F,D,S;A". In operation of software
embodying this concept, the display presented to the user can be, say, a conventional
word processing package, with superimposed chording indicia. The only restriction ié
that the so-called "singletOn"' chords (i.e. the single dig-it_ presses) that are excluded.



nomencl ature previously indicated. Each of the indicia/buttons in the panel
72 is 20 awo9s32e€l by a uni que chord. The $10 button i s opePCH/AUINNP3IGOhe
"T/B" single key chord, the $5 button by the "1" single key chord, the .
' CANCEL BET' button by the "T/B & 1" key cHi®d, and the coin toss button by
the chord forned by all the keys (ie. "T/IB &1 & 2 &3 & 4"). The dlspl ay
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orthogonal ly ta Lheih gmbﬁn@h I tRPiAGentibn he ?o)&ggg ﬁe{i}%ﬁfoﬁt%hg

speci fic functions as 00|ate extra
Fig. |b that cOErGeREHylifvdniife Hcﬁltﬁul@ﬁﬁﬁc&ﬁ%nﬁﬁ DA 24 atd thefidell Fhdt hunb
keys A, C give effect to specific "shift' functions. The WO 95/ 32461 -
PCT/ AU95/ 0030 Qrespectivels lard flew didgeartsof the chardingtthethodudsgy, el avuplia riethotoldgys et
froma maxi mum 31 (2-1[err])

s and the chord/gqwerty methodology. In Fig. 22 step 200 detects a key press. If, in step

202, a chord is to be formed on release, then step 204 checks to detenmne whether all
the keys are depressed, and if so step 206 sends the value of the chord keyed. If the
chord is not to be formed on release, step 208 delays sending of the chord keyed,
Fig. 23 concerns the extension of Fig. 22 to the forming of couplets. Step 210
io' represents waiting for a chord press, and once such is received, step 212 determines
whether the chord pressed is part of the present couplét. If not, there is a return to step
210. If the result of step 212 is yes, then step 214 tésts whether for the present couplet
the second part is being awaited. If no, step 216 determines whether it is the first part,
and if no again, step 218 ignores the chord and returns to step 210 to await a further
5 chord, If, however, it is the first part of the chord, then step 220 sets the "waiting"
flag and returns to step 210. In step 214, if yes, step 220 determines whether the chord
is the second part, and if not loops to step 210, but if so, step .222 clears the "waiting"
flag and forwards the couplet prles.s. '
Fig. 24 represents the combined chording/qwerty operation. Step 230 awaits
20 the next press, and on receipt of such tests whether chording is allowed in step 232. If
no, the key press is forwarded for its qwerty value by step 234. If chording is allowed,
then step 236 determines whether the value is for a chbrd kéy (i.e. the home keys as
described). If not, step 238 determines whether operation is for chording only, and if
so, step 240 therefofe .ignores the key press, and otherwise the key pfessed value is’
25  forwardeéd in step 242 for its usual qwerty value. If, in step 236, the key press value is
for a chord, step 242 forms the chord. There then follows a determination in step 242
of whether the chord is a singleton chord, and if not, step 244 sends the chord pressed

value, but if so, step 246 determines whether singleton chords are allowable, and if not,



- conbinations available with only five keys (T and 1-4). The C key
conveni¥RP$I24pbs been prescribed a pre-shift function, POTMAUas003EON
activation a shifted state is entered whereupon the subsequent chord takes
on a different 5 instruction or datazentry value than it would had the C°
key not been depressed. Considering the exanple of Fig. 4, upon depression .
of the ke%/} C iﬁgess | s obt ai n_?_d to i‘he hangi ng- down panel 74, and the five

i ndi ci a AP ZFHLQFaRds e pominal aWerty key. valug , If singletons, ageallowed cthen stepes pond

w th one ' o) _ LSt ~course, possible to have any of the
I ndi ci um %x gér?\@f%e %’@E‘r‘b}eﬁ‘%‘{ an one regi on. 10 : Anot her type of

shift function Tge K cSdit é]’ﬂ@% ) Stk fec 1y e A key.
This situation ise sﬁm? é:dg.tél ?’IS l?o t eﬁlsﬂﬁlﬂs%rlﬁ'{ééypl%@o%g’ %g{fﬁguu “%fn
convent i owith thefibeatiagrains of Figs. 2D & 34y The bodifi istwrifbd Rfﬁﬁatdnvtﬁeg key B .
when used al one, and al so can be used in conbination wth the oOther keys
1- 4. The' FaoiBionk (TM)yarsion 7.6, whichds e S¥indowy (ThB-basedt theltiAnédiy ahthoﬁﬂ%fbi nation
with keys 1-4. 15 . Fig. 5 shows a section of the display of Fig. 4,
parti cul atool published,by ﬁgﬂym«swé@@pmou @ftheptnitesh-States. The codetis commeentdde
pre-shift k@ﬁggteifiﬁaye fected, the subsequent chord will give effect to one

. t

)i

of the in®f BPF¥sent exanpl e, the subsequent
~ toset KSQwer_tyOn to offOn - --allow external objects to change KordOS
10 system QwertyOn _ --internal settings ' . .
' set QwertyOnto offOnn =~ ~ --this setting allows normal KBD ‘
end _ . ' o . -

to set KSremainderOn to offOn _ L _ :
15 system remainderOn --allows non-chordal KBD presses
set remainderOn to offOn’ - T -
~end '

to set KSChordingOn to offOn . . . S

20  system ChordingOn ~-Chording master on/off switch
set ChordingOn to offOn ' : o
end

to set KSQwertyOnly to offOn '

25 system QwertyOnly —locks out chords
set QwertyOnly to offOn ' R
end

to set KSPressReleaseType to Pval . R g
30 system pressReleaseType --chord formed instantly or on release
set PressReleaseType to Pval ' '
“end ' o
to handle Keydown vkey - --handle the ToolBook (TBK) message -
35 L : ~-message Keydown ie. a KBD key

system remainderOn . - -declare system vars for this handler
-system QwertyOn
system QwertyOnly
40  system ChordingOn
system pressRelease Type



cohbi nation is the sequence of "3" key alone (being the EDI T function as
hi ghl i ght edQ 951346l results in a further panel 78 being ' pul PEHAB003005(
any subsequent chord gives 20 accesses each one of the five indicia
dindicated in the new panel 78. Again, it i3l-nerely for the sake of
iconveni ence that the indicia corresponds one-to-one with the five regions.

'Fi g.- 6 shows

ganGhioeding@rangenment s for the repckdeo.akilngt shifted states.

Three ' fl oatiifigt =pHnalse’sth80, 82, 84 are shown within the display 50. Each of

t hese panel s

fopwaront ai ns a nurrber of indicia (not |abelled), with each

panel being nedepional |y divided into five regions, as indicated, that

sequentialdy

onto the keys. The indicia of the panel 80 are accessed

vvithout the use of either of the shift keys A C. The panel 82 includes a

"t hunbl i ne'

bottom of the ;f.an

g's{e?lj Fh&ﬁ%ﬁgkmu , represented; @ﬁalfsg%fi@éﬁgﬁt g gdine to t he

mbl i ne 88 provi VI sua Icati'on that a

shifted state

\p’ %2461
PCT/ AU95/ 003081 = keyj

10

15

20

25

30

35

40

45

R2 = keyk

R3 = keyl

R4 = keysemicolon

LT = keyspace

L1 = keyf :

L2 = keyd

L3 = keys

L4 = keya

vvkey = lowercase(vkey) --filter upper case of message parameter

if vvkey = RT or VVkey = Rl or VVkey = R2 or vvkey = R3 or vvkey = R4\
or vvkey = LT or Wkey = L1 or vvkey = L2 or vvkey = L3 or vvkey = L4 then
—-check if its a Kording key on KBD

set chord to 0 ' - --reset local variables
set thumbPressed to false :

set firstPressed to false

set secondPressed to false

set thirdPressed to false

set fourthPressed to false

if pressReleaseType = "WaitForRelease" then --check how the chord is made
do
if keyState(RT) is "down" or keystate(LT) is "down" --keyState() is aTBK
func'n
set thumbPressed to true
end
if keyState(R1) is "down" or keystate(Ll) is "down
set firstPressed to true
“end
if keyState(R2) is "down" or keystate(L2) is "down"
set secondPressed to true _
end :
if keyState(R3) is "down" or kcystate(L3) is "down"
set thirdPressed to true
end
if keyState(R4) is "down" or keystate(1L4) is "down"
set fourthPressed to true



-12- is.required in order to access the indicia within the panel 82. The
t hunbl WR9IBR46ki ng at the bottom of the panel indicatespthavosedod 0 depress

the A key. In other words, a 'shift inmediate' function will be effected as
previ ously described. For the shift inapediate function, there will only bé °
four notional regions within the panel, as 5 indicated. This is for

reason of the témdnb being used to activate the A key to enter the shift
i nredi at e st at eyntil keyState@®7T)rig "opi! andt keg StaestR1 Nisrgpfiour digits to be’
avai | abl e for ufifa keyBRtefR2)Sis 2uFCindPkey SLAQARS) {souphe t hunbl i ne arrangenent,
in that the thupa wySiateRayas "ypul at ed. downwardly away fromthe usual B key
. to actjvate the A kéy, and its downward sense is consistent with the
t hunbl | neg §'¢F9§ﬁ% tfglsg.he' bottom of the panel 10 82. The renaining
floati ngaé) ?]e has "a t.hunbl i ne 90 Iocra\t erg é&éhe'top. This indicates the
need to HShEsSageAueYeunh upwar di y TECHpEF PHECIC key for a pre:-shift
state. IrF“Fhe pre-shift state there are five notional regions, as noted.
The di spled’sd al so includes a further panel 86 as an inverted L-shape in the
top |'®t hand corner of the display. The 'hangi ng-down' convention does not
apply to if pressReleasplypel =Glinstangt then t he--tHewnderiway gfrchordigg e is in effect.
The panel 86 i saskoih as a single --debounce other keys : .

if keyState(RT) is "down" or keystate(LT) is "down"

set thumbPressed to true

15 end
if keyState(R1) is "down" or keystate(L1) is "down"
set firstPressed to true -

end : -
- if keyState(R2) is "down" or keystate(L2) is "down"
20 set secondPressed to true '
end ' o _
if keyState(R3) is "down" or keystate(L3) is "down"
set thirdPressed to true
end . :
25 if keyState(R4) is "down" or keystate(L4) is "down"
set fourthPressed to true
end :
if qwertyon = "false"
" get flushmessagequeue()
30 end
end
if fourthPressed is true --build raw chord value
set chord to 1 : ' ' B -
35 end o
if thirdPressed is true
chord = chord + 2
end

if secondPressed is true
40 chord = chord + 4
end _ -
if firstPressed is true
chord = chord + 8
end -
45  if thumbPressed is true
chord = chord + 16
end



pahel, however contains two discrete sets of notional regions, hence nore
properly | sMOR§3846lel s. The indicia appearing down the |eft BfHAUISO8300
.the display are tied to the thunbline 92 appearing at the bottom edge
thereof, and is notionally broken into thé&®notional regions as indicated.
Since the thunbline 92 is to the bottomof this part of the 20 panel , it
represents udbchardifRO MeRey, in which case 1REPH EMOL BRI y four regions as
previ ously dezst flughuoessageausustli ci a ext endi ng across the top edge of the
di splay are threak to the other .thunbline 94. This thunbline is again to the
bott om edge adndt he panel, hence again represents use of the A key. Fig. 7a
shows a pagnel 96 incorporating five indicia. The notional regions 25
cor r espondi NGf hRettPbn ketsued e 'shown. | f theyrivird disletosi chbrasded, a further
panel 98 pops-up. TRendHrLhedr MBREE PBr Bl Ak RorichyRs 4i & bRERSHH +N@igbR. AS
can be noted, the r ﬁ'l’ S wthin the frame are orthogonal to those for the
frame correspondi ng zﬂ% he parent panel 96. A simlar pop-up effect would
r

occur for the other®FHticia of the first panel 96.
10 end
end '
get flushMessagequeue() ~ —clear KBD buffer _
chordval = chordlist{chord] - --look up the content of raw chord
15 send kordPressed chordval to this Page  --send message to graphic Page
--a TBK structure
--page forwards message to all
. --objects on it
else --end of test for non-finger chars
20 ~ --below we handle " "
if remainderOn = "true" then --they want all non-chord values
forward -
else _ S
get flushMessagequeue() --another obsessive clear
25 end
end
end
to handle enterbook | —initialise this system book on startup
30 send resetKords o --sends message resetKords
end '
. to handle resetKords --set the raw chord contents
—put otherChords = "  "here

as  Handchords = o .
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,25,27,28,29,30,
31"

- dotChords = ' : .
Y-SR Jt FOU) OO OO 1 St OO PO X P X L A
N1 P 1 P '

system chordList{31]
fill chordlist with handChords in_ [item] order
45 I
system remainderOn --declare system vars for this handler
. system QwertyOn ' :
system QwertyOnly



WD 95/ 32461 '

PCT/ AUY¥PBH3H6L - 1 3- Figs. 8a and 8b show the conpl et e BET/AUS30030m| axy' ) of
chords for a five-button input device. The dashed |ines represent the
boundary of five notional regi ons wthes# which the indicia are bounded. The’
indicia are shaded, and for convenience are as a type termed "bar chords".
Not e thatsxstmﬂberdmgOm he bar chords are not formed by a 5 conti guous key
press ands;tstm@respkdeabTyﬂsu)rds are termed " hoI 1 ow bar chords". Al so shown
beside each indiciumis its "raw chord value". By.a convention, the thunb
origin i sseplgwel9Onabt"tignd si de, _gag: tdendvl & thal regions are represented

in a h n%&r@ﬂﬁxﬁh&@ﬁﬁaﬁnﬁny chord al so can be represented as a unique
L.isdlsgseful in an inplenentation of an enbodi nent of

deci mal n *,%
t he inven |t beco,rre apparent. The 10 bi nary convention is
Al

reversed, G rl,ght to left, but equally could be
i ncreasi N TVB‘?P lllz‘lth €388 9. 8c shows five different style of

chord rep‘i" entations, for, as it turns out, the chords having t he deci nal

value¥ 1-5. The first (Ieft nost) col um shovvs bar
--this is a typical button handler, it receives the message from the page

--this script is contained

to handle Kordpressed kordval -

if kordval = myKordVal of self -  --check the parameter of the message
15 o _ ' --my predefined attribute, ie. ‘is it me?

--*¥** perform some action °

- end
20 end
to handle buttonClick B . --allows mouse clicks
send Kordpressed myKordVal to self --trick me that a kcy is pressed
end ' : b -

25
Emboiments of the present invention have industrial applicability at leasf in
terms of rendering useful computing devices adapted for portability or use in adverse

high motion environments.



chords for V\:hl ch the—p—a‘FH—H'—Oﬂﬂ‘lg—r—ﬁ‘[_O_f‘l ve regions has to be visualised
wi thout a 1WO95G244dn, cal, GLOMRlpe RQIRA € this with the bar PHAWS00390 ¢ he

third colum. In the se% * H e boundary of the five regions is
I

5

5

represented by the bott i ne,-2&nd the key(s) to be chorded by.
the vertical Iine marks tation is ternmed "glyph chords". The
fourth col umGlédMSents the vertical, rather than horizontal orientation
of bar chords, with the thunb origin occurring at the bottom The fifth 20
col umm represent atlon of dots and line marks are terned "dot chords". Fig
8d shows the gal axylof gl @p‘??“!ﬂ‘\‘&%l e‘t‘EFgM"HEra hrman/maehinpe ingifacs soapyisinge

Fig. 9 shows a panel 104 1i,n form eypad. of the digits
0- 9 are represent ef® mﬁ%dfﬂfﬁrﬁ“gﬁ@Pﬁrﬁl@ Pﬁ%ﬁ@%‘bf‘i’l‘gﬁ-wf&ﬁﬁg W iFPaRtfer of
Lt e ncf GRSy d05uRER S s B R i Rl o,
part being theelgﬁﬁﬂ@ﬂhggﬁmfsor the O nuneral. The "0" button is activated by
chordl ng "T &1 & 2". The ot her numerals are accessed by neans of chording
a "couplet". That ia,visual displapdevie;anday each particular nuneral button

requires a separate sequential conbination of two chords for it to be
accessed. For exanpherodessor device trceiying ipstatstionssenidasy fromethe dupit devicerandg " T,

outputting information to the display device, the processor device being programmed to
10  cause the visual display of indicia, and wherein each indicium represents a user initiated
instruction or data input and is displayed in one-to-one correspondence with the

sequential relation of one or more of the keys.

2. A computing device as claimed in claim 1, wherein, in use the
15  computing device, a user tempbrally notionally partitions the visual display of the
display device into a plurality of non-overlapping regions, each region corresponding to
one of the digits, and the regions being in the same sequential relation as the digits, and
whereby any one or more reg_ions intersected by an indicium corresponds to the _
combination of keys that give effect to the instruction or data input represented by the

20 indicium.

_ 3. A computing device as claimed in claim 2, wherein the indicia and the
regiohs are arranged orthegonally. |

25 4. A computmg device as claimed in any one of the preceding clalms,

wherem there are five keys.

5. A computing device as claimed in any one of the preceding claims,
~ wherein some of the user initiated instructions or data inputs correspond to at least two

30  discrete combinations of keys.

* [ L M S *



WD 95/ 32461 ' ' PCT/ AU95/ 00300 *
-14- wYP8¥824pk "6" button is accessed by the coupl et " PptTi&UYSH030cCOUpI et
chording i s sonevifsSh la ¢ the pop-up nmenus previously discussed,
in as nmuch as the ﬁa ns aié- al ways di spl ayed rat her than being -
hi dden. Fig. 10 sh irtual typewiter, basically conprising .
- two panels 5 110, 112 si de-by-side. .The partition between the panels is

represented by the vertlcal | ine. The panel 110 conprises a 5 x 5 array -of
25 buttons repg esentl n al phabet, Activation of the
respective Ietter bu ons |s c%hepilfac% Ble% p%ﬁ’%ﬂﬂ‘i‘t?‘b‘h gin for the

panel 11Qompuriig amegq;,et&mﬂuaﬁg e tﬂ?dargﬁ'lpﬁ{lﬂae .iﬁg.ta"@um@i& Jy

exanple, the letter "r" button is activa 0 and.

the "j" keysechicorrasponding @6l a sypacite aipiner th@hm&aﬁﬁ &Lc?” s
activated by chording "T & & 2 & 3 & 4". The spat [ aI arrang rrent of the
| ett ef  bia mateh the relative sequential relation of the digits, a visual display device and a
processor device to give effect to the program, the pro_gram comprising:

an input elel_irxent- to receive instructions or data from the input device;

-an output element to pass display information to the display device; and

a processing element, coupled to the input element and the 6utp_ut element, to

10 cause the display of indicia, and wherein each indicium represents user initiated {

instructions or data and is displayed in one-to-one correspondence with the sequential

relation of one or more of the keys.

7. . Aninterface programme as claimed in ciaim 6, wherein some of the
15 user initiated instructions or data inputs correspond to at least two discrete

combinations of keys.

8. - A method for implementing a human/machine interface fora
compuiing device, the computing device including an input device having a plurality of
20 keys each corresponding to a separate digit of the human hand, the keys being arranged
to match the relative sequential relation of the digits, and a visual display dev1ce, the |
method compnsmg the step, implemented on processor means, of:
visually displaying indicia on the display device, each indicium being in one-
to-one correspondence with the sequential relation of one or more of the keys, th'ereby
25  to allow input of an instruction or data répresented by each indicium by the respective

one or more keys.

9. A method as claimed in claim 8, wherein, in practice. of the method, a

user performs the steps of:

==l

ok




contenpl ates the relative frequency of occurrence of letters in the English
| anguage an®o@y¥46hat frequency onto the dexterity of the tPERAUNE300
fingers. Thus, the vowels a,e,i, and o are accessed by conbinations of the
thunb and first finger that “are the nost 157- dexterous.digits. The panel
112 conplinents the typical word processing functions. The thunb origin for
the panel 112 is at the bottaom,|eft hand .corner of the "Period" button.

Thi s panel al so opeRgfiqnal BartifipRing the; ‘é‘s‘@fd’é%}ﬁldé\fm%ﬁ’&? g pigalityph pophe » Tap"

b [ db h h "T 1 A "Shift" :

accessed byt LSRRI wabg e preloratnSpdnpigl wp ey A beif priaagRl b ind ©

buttons are i%%‘&q&@xﬁlﬁﬂ?elgﬁoxpﬁ’somé’ﬁ{gi BAHS gi ving access to, respectively,
such as t

a nunerical pane e panel 104 shown in Fig. 9 and other coupl et

panel arrays in resp&aptif teYdHedr ntdtt keys dorispdndhig 1o theesne ahoraeions t he
coupl et chords contained within both of the panels 110, ‘112 is unique from

any ot her.s Thintersegwed by anl ingliciet te giviectffeet tolhe thsutudiipn 25 datahieputgepresemediey
hand if a second input device were provided. The arrangement shown'in Fig.
10 is wel | suthedgdictm.wor d processing functions, and can enabl e touch
typing nmuch in the manner of a conventional gwerty keyboard with a m ni num
of tuition.

10. A method as claimed in claim 8 or claim 9, wherein two extra indicia
are displayed, each extra indicium corresponding to a shifted state of the user's thumb

10 to provide for implementation or further instructions or data inputs.

11, A method for implementing a human/machine interfﬁce for'a
computing device, the computing device including an input device having a plurality of
keys each corresponding to a separate digit of the human hand, the keys being arranged

15  to match the relative sequential relation to the digits, and a visual display device; the
. method comprising the step, implemented on prdcessor means, of:
displaying a regular array of indicia on the display device, each row and
column of the array respectively being in correspondence, in an orthogonal manner,
with the sequential relation of one or more of the keys, and each indicium
20 cori'esponding to a sequence of a row and a column key, thereby to allow input of an

instruction or data represented by each indicium by the respective sequence of keys.

This Sheet Has Been Re‘placed
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Fig. 11 shows a formof a virtual calculator 114. The cal cul ator conprises
a 3 x 3 combas3patl array 106 (as previously shown in Fig. PBCT/AUSS/00380 ch
‘the thunb origin WD 95/ 32461 -
'PCT/’AU95/ 00300 -15- is at the lower left hand corner of the "1" button. The
cal cul ator 114 al so conprises a nunber o% Hngle cord buttons delineated .
fromthe couplet pad array 106 as shomﬂ éfthe dashed lines. The thunb
origin for the chord buttons is the left hand side of the panel 116. The
top wi ndow 118 represents an inner display to indicate the function of 5
the calculator 114 nuch in the nature of a conventional hand-held

cal cul ator. The single chord required to activate any of the function
buttons or "0" button are indep¢ndent of the first ghord of any coupl et
pertaining to the buttons withip the pad array.106.] By way of exanple, the
nunber 643 is chorded by the sequence "1" & "2", "1 & "T" and "T" & "2".
Thi s nunber can be operated on, |[say to be multiplied by 2

30
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10" by the successing chords: "4" then "T" & "1" then "T &1 &2 & 3 & 4".
Fig. 12 sho¥@9%336Lp| ay arrangement termed cross-chords. ThBCTAYAH0MNE gi n
ifor the shaded buttons extending in the upper
'l eft” hand side and horizontal |y ‘across the mid-point of the display is

‘illustrated as T[err]. The thunmb origi
right hand side of the lower half of t

R fi)

hal f of the display along the

he buttons arranged on the
lay 50 15 is shown as T2.

Fig. 12 also shows the chord required to activate each button, from which
it can be seen that each chord is nutually exclusive fromany other. Fig.

13 shows an alternative representation of an indicium 130. The convention
inthis case is that because only the four vertices of the rectangul ar box

are displayed, then the thu
the further 20 convention of

dot chord representation al sg

134 also can be utilised in tlhe formof a coupl et

Q

q)\.——'-\

of the chord. Accepting

the bottom |l eft-harjd vertice being the
origin, then the chord would |be formed by the corfbination "T & 3 & 4". The
is showmn. Fig. 14 4dhows an exanple of the
conbi nation of two indicia 132,134 form ng bar cllords and couplets.” The two
possi bl e bar chords have thei|r dot chord val ue syperi nposed on them and
respectively are forned by "T" and "1 & 2 & 3 & 4". The 25 second indicium

in conjunction with

F1G. 16

- O3
o2

A
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the indicia 136-144 for the five bar chords superinposed on it. Note too
that the dOYOM® representati on corresponding to each choPET/ARSSQ0a,
shown. To activate the middle indicium 140 on the background indicium 134,
t he coupl et chording sequence is "1 & 2 & 3 & 4" and "3". WO 95/ 32461
PCT/ AUQ5/ 00300 -16- Fig. 15a and 15b sgoyggg alternative representation for
coupli et chording for a nunber of indicra -156. Also shown is the
correspondi ng dot chord representation. The convention adopted is that

hori zontal takes precedence over vertical, thus in the case of Fig. 15a

| eading to the couplet "4" and "4", and for Fig. 15b "3 & 4" and "T & 5

4" .. Fig. 16a shows an abbreviated form of an indicium 160 representing.
three bar chords. The two tabs 162,164 | ocated al ong the bottom edge of the
i ndi ci um 160

I"_____———'.—____i
| — |
R
I | % A~ l
IR S
| ‘\<'§ o | )
13Y] | Qi § ¥ ]
+. 1S =
TTENG T '
oS | g
sl s s\ (28 1IR]]
RYIERY AR
m\——l—--g‘\t‘ }§ {L\§ Ll () L I N
| ) IV SR B
R NSyl Y &prs L
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iy I
R 355 |
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indicate that "T & 1" are required to access any one of the three

superi mposeM09sB2461 ndi ci a 166- 170. The dot chord represent aPCDAUP3#0030thoSe
three sub-indicia 166-170 also 10 are shown. In Fig. 16b, the tabs 182,
184 are located to the right hand side of the indicium 180, indicating the
‘keys "3 & 4" are required as well as tzmegorresponding key of the

superi nposed sub-indicia 186-190 to ef ocd k chord. A | ibrary of

conventi ons can be chosen, and as follows fromthe exanpl e presented

herein, it is apparent that the |l eft hand side and/or bottom of an indicium
15 represents the thunb origin. The thunb is always the starting point -
this is particularly inportant if less than five keys are provided. '

Hori zontal takes precedence over vertical as does clockw se over
anticlockwi se. Al indiciumnmnust satisfy the rule that they are resol vable
into a 'press path'. Enbodi nents of the present invention have i medi ate
application in relation to 20 conventional | y-under st ood conputi ng

devices, but &lally could be incorporated into view inder control systens
(e.g. cantorder autotellers, fax and photocopy machi nes, enbedded
interfaces (e.g. vendi ng machi ne mai ntenance interfaces), nobile tel ephones
and pagers, portable machinery (e.g. service equipnent), video and
tel evi si on rlenot e :
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controllers,

househol d M¥PI95/a246Es 25
condi ti oni ng,
interfaces (e.g. pistol grip-style dr
or joystick),

wheel
magazi nes,
conput ers.

PCT/ AU95/ 00300 -17- A particular advantage accrues hy virtue of the
i nvention in

i nformati on

W ndowi ng-ty,

| ose their i
by neans of
have provi si
rat her si npl

s

pocket organisers,

\

I nteractive television controllers, personal stereos,
(e.g. clock radios), vehicleonics PETAUISHO300
cruise control, stereo, cabin controls, etc.), powertool

ontrol mounted (e.g. steering

5 f22.
cés} electronic slate-style

hand- hel d conputing devices, notebook and pen

gane and toy inte

WD 95/ 32461

pr esent

that the indicia can be easily scaled and yet retain the
content thereof. This is in contrast conventional
pe systens, where icons, if they were able to be. shrunk,} woul d
nf ormati on content, and al so woul d beconme difficult to gccess 5
A pointing device. Indeed, prior art w ndow ng systens o not
pon for the scaling of a "window' or icons within a w ndgw,
y
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col | apse the window itself. By the use of indicia in accordance with the
present i nvea9sm46ino such pointing is required, rather the RQTIAUISHOIOON
content will be retained so long as the eye can resolve an indicium of
course depending al so upon the pixel ml)@ / (lesol ution of the display _
device. This neans that a greater gf I ndicia can be included on a

di sptay than for the conventi onal vm ndow ng systens. Figs. 17a-17c show a
di splay on which a pictorial representation, in this case being of a woman,
i s shown. The display equally 7@,u| d be of map or an integrated circuit

| ayout, for exanple. Eée di spl dy 50 shows {he 5 x 5 array of regions
occupying 15 the who of the ¥isplay. UiNising the coupl et chordi ng
princi pl e discussed ea |er gegnenti ng cprsor or "zooni function can be
achi eved. The thunmb ori ‘ o e _oqrromrreft hand corner of the
di spl ay 50, andlntheea t cord of the couplet is
"2" that results in the hig G i-em—shewn in Fig. 17b. On
activation of the other hal et 20 plqt c@rd "3 ", that

particul ar chorded button ij d 4 occugdiges_the whole of the display

ggt:?isgg\r/}mbgqqgigi négf:. By fWEtWer col pbabyahcri?_yet greater resolved
INSERT ASTE 7/
FORMAT DONE 8

Iy

SSSINEER
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Figs. 18a and 18b show a variation of a segnented display, being a pointing
functi on. Byoks9i4ay t he couplet chord "3" & "2", that parti BOI/AU590880N has
a further .25 segnented array superinposed on it. A further chorded
-.coupl et can yet further divide one of the buttons within the highlighted
‘button to point nore specifically resoI?ﬁg on an object displayed. Fig. 19
‘'shows a nechani cal arrangenent for the f{ @ 1devi ce 10. The body 11 is
sized to fit into the palmof the hand of a user, and in the configuration
shown is WO 95/ 32461 :

PCT/ AU95/ 00300 -18- suited to use by the left hand. The thunb therefore
wraps around the side of the body 11 whilst the four fingers wap across
the top. The digi&g therefore can activate the keys in a manner previ ously

descri bed. Such arrapgenment provides the advantage of being useable in a
nmobi | e configuratyon. The body 11 is securely grasped in the palm
. _ 9% .
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5 of the hand, and the digits do not have to nove other than in a gross
cl osi ng nmot WOYPSB¥M6Act i vate the keys. The configuration showr?qTé“@é’Qﬁ%?/
adapted for use by the right hand sinply by flipping it over, therefore is
conpl etely anmbi dextrous. Figs. 20a and 20b show an alternative arrangenent
for.an input device 10'. The hand-hel d device 10" conprises two body :
portirons 12,13 hi ngedly connected 10 g?ggt er. The arrangenent of the keys
with respect to each of the body parts 12713 is shown. The particul ar
advantage of this configuration is that it is anbidextrous, and al so can be
used either in the manner shown for the controller 10 of Fig. 19 when
grasped in the palmof the hand, in which case the respective body parts
12,13 are 15 arranged at an acute angle to each other, or with the body
parts in a common plane for use as an on-bench keyboard. Fig. 21 shows a
conventional qwerty keyboard | ayout. A further enbodi ment of the invention
provi des for conbi ned chording/ gwerty operation by nmeans of such a
conventional qwertgy keyboard. Thus the keyboard shown in Fig. 21 can be
operated in 20 th& ysual manner, however the software resident on the
associ at ed processﬁp evi ce
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can recogni se when chords are keyed in distinction to single kexeﬁéesses
for conventW@®¥324éhputs. In the enbodi ment, the "hone" keysPGHYUIHWIWpace
bar are used as the keys for chording operation. |f the right hand is being
used for chording, then the sequence of gwerty keyboard keys correspondi ng
to the sequence of the digits 25 cgnyggq;ng with the thunb is: "space bar,
J,K.L,;". If the left hand is being*us or chording, then the chording
keys are: "space bar, F,D S, A". In operation of software enbodying this
concept, the display presented to the user can-be, say, a conventional word
processi ng package, with superinposed chording indicia. The only
restriction is that the so-called "singleton"gchords (i.e. the single digit
presses) that are excl udgd. WO 95/ 32461 {

PCT/ AU95/ 00300—1B |t =s8ul d be apparkept to ene‘sk‘lled in
programmng arts how to wite code to inplene t he. enbodi nents of the

i nvention herei nbefore described w thout the

" u _L EmE & B eoele 2

1 4 4 1 4 4 & L uan
/ 2 3 4 5 2] 7 | 8 9 __ /0.
L I L B L U LU 0O WL
W o1z 1B M4 5 6 17 B B 2
W Ww I L U L U L U R H
21 22 23 24 25 2 28 29 30 3f
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exercise of any inventive faculty. In this connection Figs. 22 to 24 are

i ncl uded t hwio9s@8%4s¢cti vely are flow diagrans of the chordi n@CRAUIFNFOOgyY,
the coupl et nethodol ogy 5 and the chord/ gwerty nethodol ogy. In Fig. 22
step 200 detects a key press. If, in step 202, a chord is to be forned on
rel ease, then step 204 checks to det $rQrimn@ ﬁhether all the keys are
depressed, and if so step 206 sends the value of the chord keyed. If the
chord is not to be formed on rel ease, step 208 del ays sending of the chord-
keyed. Fig. 23 concerns the extension of Fig. 22 to the form ng of

couplets. Step 210 10 represents wai i ess, and once such
is received, step 212 determ nes mhet gy At he chord presged kﬁgpart of the
pr esent couplet. If not, there is nto step 210. {l result of
step 212 is yes, then step 2148 4%5 S her for the prgSent couplet the
second part is being awaited. If no, 216 determ neg whether it is the
first part, and if no again, step 218 res thescheyd land returns to step
210 to await a further 15 chgrd? , ver, i¥,isthgq first part of the
chord, then step 220 sets the'"maltln' ag and Aetukng to step 210. In
step 214, if yes, step 220 determ nes is the second part,
and if not | oops to step 210, but 51 / t he "maltlng flag
and forwards the coupl et press. / 25/‘/// 2 3"
" Tn ® /" “Z" %

////‘ " [}
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Fi'g. 24 represents the conbi ned chording/ qwerty operation. Step 230 awaits
20 the nexwomssg4sl and on recei pt of such tests whet her ch®CITATYS06300 '
allowed in step 232. If no, the key press is forwarded for its qwerty val ue
by step 234. If chording is allowed, then step 236 determni nes whether the
value is for a chord key (i.e. the rone keys as described). If not, step
1238 determ nes whether operation is fbﬂ'Zhbrding only, and if so, step 240
therefore ignores the key press, and otherw se the key pressed value is 25
forwarded in step 242 for its usual gwerty value. If, in step 236, the key
press value is for a chord, step 242 forns the chord. There then follows a
determnation in step 242 of whether the chord is a singleton chord, and if
not, step 244 sends the chord pressed value, but if so, step 246 determ nes
whet her singleton chords are allowable, and if not, WD 95/ 32461

PCT/ AU95/ 00300 -20- step 248 forwards the nom nal gwerty key value. If

singl etons are all owgd—TTER StEP <
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250 sends the chord pressed value. The follow ng coding is included for
illustrati vVWOBMSdes, and is consistent with the flow di agPSFAUIS0ENYs. 22
to 24. The coding is witten to run on the program5 Tool Book (TM
version 3.0, which is a Wndows (TM -based nulti-nedi a authoring tool

publ i shed by Asynetrix Corporation oi'éh/a U[|1ited States. The code is
.commented, as indicated by the prefi --'2. to set KSQrnertyOn to of fOn
--all ow external objects to change KordOS 10 system QunertyOn

--internal settings set QnertyOn to of fOn --this setting:
allows normal KBD end to set KSremainderOn to offOn 15 system renai hder On
--all ows non-chordal KBD presses set renmminderOn to offOn end to set
KSChor di ngOn to of fOn 20 - system Chor di ngOn ' - - Chor di ng
master on/off swtch
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seét ChordingOn to offOn end to set KSQnertyOnly to of fOn 25 system
QuertyOnly WO 95/32461 -1 ocks out chords set QAertyGWA‘Eﬁl?’“B?(’POw
end to set KSPressRel easeType to Pval 30 system pressRel easeType
--chord formed instantly or on rel ease set PressRel easeType to Pval end to
handl e Keydown vkey - handl e Be T2’°|| Book ( TBK) rressage 35 -
--nmessage Keydown ie. a KBD key system r emai nder On

-declare systemvars for this handler system QvertyOn system Q/vertyChI y 40
syst em Chor di ngOn

//30
\
= Ll

FIG. 13
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WD 95/ 32461

syst em presgRel ease Type
‘3’6’09543 1 get Chordi ngOn

PCT/ AU95/ 00

skip if not if it = "false" then forward break 5
--initialise left & right hands RT = keyspace Rl = keyj 10
147217

keyl

150
\ H
L ||

/7

- PETARSP308

end system chordLi st[ 31]
R2 = keyk R3 =
....I & ....I

2 FG. /5a

;4&
A -
féo\
r[ . (. )( /II..Ij\
k=

62  Jod

FIG. 16a
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R4 = keysen1co|on LT = keyspace L1 = keyf 15 L2 = keyd L3 = keys L4 =
keya vvkey YO%BHiase(vkey) -filter upper caé’ET(#f INEB% ge
parameter 20 if vvkey = RT or VWkey = Rl or VVkey = R2 or vvkey = R3 or
vvkey = R4\ or vvkey = LT or vvkey Lz vvkey = L2 or vvkey = L3 or
vvkey = L4 then --check if its a deél dfﬁky on KBD 25 set chord to O _
-reset | ocal variables set thuanressed to false set firstPressed to fal se

.set secondPressed to fal se set—t#trgf

FIG. 17a

. 7 50
///7 S 7k

- A
FIG.17b |7 //////j .

. FIG. I7c
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30 set fourthPressed to false if pressRel easeType = "Wiit For Rel ease"” then
-check how WR9%324¢61d i s made do if keyState(RT) is "down" orPGRAGISHOINOLT)

is "down" --keyState() is aTBK 35 func'n set thunmbPressed to true
end if keyState(Rl) is "down" or keystate(Ll1l) is "down" set firstPressed to
true 40 end i f keyState(R2) i@ 20R£/n or keystate(L2) is "down"

set secondPressed to true end if key%t t/e ) is "down" or keystate(L3) is

"down" 45 ~set thirdPressed to true end

50

J/

FI&. 18a

S0

FIG. 18b
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i f keyState R4% s "down" or keystate(L4) is "down" set fourtPressed to
true o W8/955824¢1 PCT/AU95/60300
PCT/ AU95/ 00300 -22- end until keyState(RT) is "up" and keyState(Rl) is
"up"V and keyState(R2) is "up" and keyState(R3) is "up"\ and keyStat e(R4)
is "up" 5 if gqwertyon = "'false' 17721 -- get flushnessagequeue()
I--clear the KBD buffer end end

ALl

_ .

OOO0O

FIG. 20b
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10 if pressRel easeType = "instant" then --the other way of chordi ng pause

15 WO 95/32461 --debounce ot her keys if keyStat e( RPCT/AUISHOIM" or
keystate(LT) is "down" set thuanreqs d/tpqtrue 15 end if
keyState(R1) is "down" or keystate(Ll? Is "down" set firstPressed to true
end if keyState(R2) is "down' or keystate(L2) is "down" 20 . set
secondPressed to true end if keyState(R3) is "down" or keystate(L3) :is’
"down" set thirdPressed to true end 25 i f keyState(R4) is "down™

or keystate(L4) is "down"
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set fourthPressed to true end if gwertyon = "false" get fl ushrressalggsgueue()
30 end enWO%3248drt hPressed is tru ' --buil d r R&TAIIFA030%| ue

set chord to 1 35 end if thirdPresier/lg ﬂrue chord = chord + 2 end if
secohdPressed is true 40 chord = chord + 4 end if firstPressed is true

START

200

IS /4. KE;’ DOWN

202 | | /205
FORM KORD DELAY, THEN SEND
ON RELEASE ? KORD PRESSED

204

ARE ALL KEYS UP?

SEND KORD PRESSED

FIG. ZZ
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chord = chord + 8 end 45 if thunbPressed is true chord = chord + 16 end
WO 95/ 32461W0 95/32461 ' : PCT/AU95/00300
PCT/ AU95/ 00300 -23- if chord = O then --internal -
errof trap get fl ushmassagequeue() ﬂrQakZEﬂd 5if guertyon = "true' then
--forward singl eton chords -

START

| /Z/O

WAIT FOR |
KORD

218

- /GNORE
/8 IT PART OF 220

THIS COUPLET?

/ KORD
A

SET 'WAITING'
FLAG

15 IT THE
FIRST FART?

THIS COUPLET
WAITING FOR 2ND.

/S IT THE
ZND PART ?

_ /ZZZ
CLEAR 'WAITING' FLAG,
SEND COUPLET PRESSED

l

FIG. 23
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if chord = 1 or chord = 2 or chord.= 4 or chord = 8 or chord = 16 then

forward br eWo 95632461 end end get flushMessagequeue() PCT/AU95/0300
--clear KBD buffer chordval = chordlist[chord] --look up the
content of raw chord 15 send kor dPr ¢s 2@ chordval to this Page --send
nmessage to graphic Page --a TBK structure --page forwards nessage to al

--objects on it else . --end of test for

‘non-finger chars 20 --bel ow we
" - "trUiiliiiiIiiI'b

handle . " f N --they want all
 or WA RO

-chor d | |
non-chord valzeg For tell ess

| “//Q&§4
1S KORDING FORWARD | -
ALLOWED ? KEY PRESS
//a34c7
 IGNORE KEY PRESS -

/S IT A KORD KEY 1S /T KORDING ONLY'?

238

1 FORWARD . -
FORM KORD o KEY PRESS o
15 IT A SINGLE - SEND ‘
7ON KORD ? ' KORD PRESSED -
244
///Z%Aﬁ
ARE SINGLETONS FORWARD -
ALLOWED ? KEY PRESS -

’//42E¥9

SEND | 5
KORD PRESSED T F/@ . 24
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get flushMessagequeue() --anot her obses ear
end"8nd end to handl e enterbook - n| tiali se% ﬁgﬁélmok
on startup 30 send reset Kords --sends nessage reset Kords

end to handl e reset Kords -set the raw chord contents -put
ot her Chords =" "here 35 Handchords = -

"12345678910111213141516171819202122232425252728
, 29,30, 31" dot Chords = 40 A Human/Machine Interface [err] system

chor dLi st[31] fill chordl ist with handChords in [item order
Field of the .
This invention relates to a human/machine interface. The interface is
particularly, but not exclusivély, suited to use with computing devices implemented in a
compact format, and for computixig devices to be used in mobile and adverse

environments.

A partlcular type " human/machme mterface is termed a graph1cal user .

mterface, and bas1cally 1S'consﬁmted by software res1dent m a computmg device that
translates mstructlons or data to v1sual mformatlon to be dlsplayed ona v1sua1 display
‘device. |
One simple form of gi_'aphical__ user interface is text-based and utilises cursor
control to enable navigéﬁon about a screen, howéver the predominant trend in known
graphical user interfaces iS the use of "windowing" systems that operate by 'point and
click' actions by the user. Examﬁles of windowing software systems are Apple
QUICKDIiAW, Microsoft WINDOWS and XWINDOWS created by MIT. Often
windowing interfaces also incorporate the earlier form of cursor control, giving the
user some form of flexibility in 6peration of the computing devicé, particularly with
respect to data input. The icons and windowing -structures presented to the user do not,
l}owever, provide access to the galaxy of commands and operations, so it is always
necessary for the user to resort to operation of the keys of a conventional qwerty
keyboard. There thus is the need for the user to learn and remember the qwerty
keyboard layout. |
Other examples of human/machine. interfaces can be obtained from the text
"Cognitive Aspects of Visual Languages & Visual Interfaces", edited By M.J. Tauber
et al, published by North-Holland, Amsterdam, 1994.
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45 system remai nder On -declare systemvars for this handler
system QunertyOn system QnertyOnly WO 95/ 32461

PCT/ AU95/ 00300 -24- system Chordi ngOn system PressRel easeType set qwertyOn
to "fal se” --reset to known state 5 set remainderOn to "true" set

}Q/vertyOnI y to "false" set ChordingOn to "trile" set PressRel easeType to
"\Wi t For Rel ease”

Conventional user input devices such as keyboards, mouses and track balls
require a benign and stable envlronment since the user must exhibit fine nervous system
motor control in the use of the fingers. Mobile environments do not lend themselves to
such fine mover_nents, and can make operation of computing devices impracticable or
even impossible. |

_ .The present invention is directed to overcoming or at least ameliorating one or
more' of the disadyantages noted above. Alternatively, or additionally, it can also be
sard to provrde a useful alnematlve to known human/maclune interfaces. |
| The present mventlon 1s dlrected toa human/machme mterface that operates on

the. prmc1ple of what yo_ see is what you press and therefore removes the need for
the user to be famlhar w1th operatlonal commands or the qwerty keyboard layout
| rather maps mput keystrokes drrectly from the display to the input device.

The human/machine mterface of the present invention is particularly suited to
use: (a) underwater, where there is a restricted range of human movement; (b) in a
terrestrial mobile environment, (i.e. particularly ‘wearable computers‘ and in vehicle-
borne situations) where high levels of motion make it difficult for the user to operate a
computing device via an input device; and (c) in airborne environments, where there
are again high levels of motion acting on the user of the computing device.

It is convenient now to define some of the terminology that is used throughout
the specification.

The ﬁngers and thumb of the human hand are referred to as "digits". The term
“'digits " also embraces toes.

A "key" is to be understood as an input transducer operated by a single digit,
and can include a pttshbutton, switch, force transducer or the like. An "“input device"
typically can have four keys, one for each of the fingers, and one or more "keys" for
the thumb, given that the thumb has greater dexterity than the fingers. Even so, there
can be any number of keys in the range 1 to 5. The activation/operation of one or a

combination of the keys at the same time is referred to as a "chord". A "couplet" is
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end 10 ;-this is a typical button handler, it receives the nmessage fromthe
pade --this scri pt is contained to handl e Kordpressed kordval if kordval =

nmyKordval of self --check the paraneter of the nessage 15
--ny predefined attribute, ie. is it ne? --4*** performsone action end 20
end to handl e buttondick --all ows nmouse clicks send

Kordpressed myKordVal to self --trick me that a key is pressed end 25
Enboi nent s of tvdeonseaivetchordse ot twosinmtaneous chonds pkrfommdd byathel left pndrightast

“in ternms of rendering useful conputing devices adapted for portability or

use in adver shkand.
| A "display device" is to be understood a hardware element such as a video
monitor or liquid crystal .display. T:h.e display device thus presents the viewer with an
image that, for convenience, will be termed a "display".

A display visually presents "indicia". An indicium is presented in a manner
that represents one or more keys. . A number of md1¢1a in close spatlal or sequentlal
arrangement is termed a panel“ Each panel overlays a number of notlonal non-
overlappmg sequentlal reglons In that sense the regions can also be thought of as

' partltlomng a portlon of the d1sp1ay “An mdlclum can span over one or more reglons in
the sense that it is onented substantlally orthogonally to the regions. An mdlclum 1tse1f
can be either contiguous or discontiguous. An indicium also is referred to as a

"button".

S v of .

The invention firstly discloses a device having a human/machine interface
comprlsmg | -

an mput device having a plurality of keys each assigned only to a spec1ﬁc
single digit of the human hand, the keys being physically arranged to match the relative
sequential relation of the digits;

a visual display device; and

_ a processor device receiving instructions or data from the input device and

eutputting information tn the display device, the processor device being programmed to
cause the display of one or more indicia, and wherein each indicium represents a user
initiated instruction or data input and is displayed in a manner to indicate which
combination of one or more digits effect said instruction or data input, and thus which
respective one or more keys are to be activated. | |

Preferably, the indicia and the regions are arranged orthogonally.

Preferably, there are five keys, and therefore five notional regions.
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hi gh not.d on envi ronnents. - 25 - Cains 1. A.device having a

human/ machi ne i nterface conprising: an input device having a plurality of
keys each assigned only to a-specific single digit of the human hand, the
keys being physically arranged to match theysrelative sequential relation of
the digits; a visual display device, and a processor device receiving
‘instructions or data fromthe input device and outputting information to
the display devi ce, Preferaplyo deesindiciaisrei armnped withjr opanehand at munttzen o pabels can
-display of one or nore indicia, and wherein each indiciumrepresents a user
initiated i nsbe displayed on tpdisplay davicend panelifanheasaterminous Wil thercorrgsponding

I ndi cate which ¢onbination of one or nore digits effect said instruction or
data-input, aFRg19msus whi ch

Preferably, the input device further comprises at least two extra keys, each
operable by a respective opposite articulation of the thumb with respect to the thumb
key, each extra key being visually displayed on the display means by a separate
indicium, such as a thumbline arranged to be elther atop a panel or below a panel
respectively to indicate the dlrectlon of artlculatmn of the thumb.

In another preferred form, each mdlclum is constxtuted by n first graphlcal |
elements and m second graph1cal elements the ﬁrst graphlcal element representmg
activation of the respecnve key and the second graphxcal clement representmg ‘non-~
activation of the respective key.

The invention further discloses a human/machine interface program for
implementation on a computing device and carried on a storage medium, the computing
device including an input device having a plurality of keys each assigned only to a
specific single digit of the human hand, the keys being physically arranged to match the
relative sequential relation of the digits, a visual display device and a processor de\;ice
to give effeet to the program, the program comprising:

an input element to receive instructions or data from the input device;

an output element to pass display information to the display device; and

a processing element, coupled to the input element and the output element, to
cause the displaj of one or more indicia, and wherein each indicium represents user

~ initiated instructions or data and is displayed in a manner to indicate which combination
of one or more digits effect said instruction or data input, and thus which respective
one or more keys are to be activated.

The invention in a yet further form discloses a method for implementing a
human/machine interface for a computing device, the computing device including an

input device having a plurality of keys each assigned only to a specific single digit of

the human hand, the keys being physically arranged to match the relative sequential
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respective one or nore keys are to be activated. 2. A conputing device
as clainmed in claiml, wherein the visual display device is caused by said
processor device to be partitioned into a plurality of non- overl appi ng
regi ons, each region corresponding to one ofg.the digits, and the regions
being in the sanme sequential relation as the digits, and any one or nore
regions intersected by an indiciumcorresponding to the conbi nation of
digits and t husatiamysef thealigits, and afvisuat display ldevicersthe methotincompridinigathe sfeps,
represented by the indicium 3. ‘A conputing device as clainmed in claim
2, wher ei n t hamplegiented anrprocessor mgansnofiar e arranged orthogonal ly. 4. A
device as clained in,claim?2, wherein said plurality. of non- qverl apping
regions are five inVittalepisplipeoneprmoredndicip asythy display device s anpanser fp
number . i %x?dic_ate which one or more digits effect said instruction or data input, and thus which
respective one or more keys are to be activated; and

~ effecting a said instruction or data input by the concurrent activation of one or

" a combination of said keys.

“In a most preferred form the sequenceof the keys commences with the thumb.

Brief Description of the Drawi :
" Bmbodiments of the invem_:i’oﬁ_ﬁbiv w.'il'll be described with reference to the
accompanying drawings, in which: | ._ |
| Figs. 1a and 1b show schematic arrangements of a computing device for

implementing a man/machine interface;

Fig. 2 shows a functional block diagram for the computing device of Figs. la
and 1b;

F1g 3 shows a display presented to the user in use of the man/machine
interface; |

i“ig. 4 shows another display;

Fig. 5 shows a pull-out display arrangement;

Fig. 6 shows a yet further display illustrating shifted states;

Figs. 7a and 7b show an example of a pop-up display arrangement;

Figs. 8a, 8b, 8'c and 8d show sets of chords for a number of different indicia-

representations;
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5. . A device as clainmed in claim1l, wherein each indiciumis
constituted by n first graphical elenents and m second graphical elenents,
the first graphical elenment representing activation of the respective key
and the second graphical elenent representijgg non-activation of the
respective key. 6. A device as clainmed in claimb5, wherein said
plurality of keys are z in nunber, and wherein nis in the range of 0 to z,
wi th m correspondi ndlig. 9shqw$earramggemenbfo®a nomerical paddevi ce as clained in

cl aim6, whereln2|secltg to 5. - A device as clained in claimb,
wherein the first %ho“@wemalme\an@r,r oke and the second graphi cal
el ement is a dot. A device as_clained in claim5, wherein the first

gr aphi cal eI ement | ?l%r L shoses aoyirmpl qaleylator; m of the second graphi cal

rein the first graphical

2: gggm is an ext engyé‘!ﬁcg otwsa?hﬁ%’é %ﬁh%‘gﬁlm"i elenent is a
ol eebetatt on on aFiBid PACE T36 Gl Heh hoR R ROUF Db arangemenes:
conputing device i ”%&'1’79—1‘7@ show a segmenting cursor arrangement;
Figs 18a and 18b show a segmenting poipter arrangement;
' Fig. __19_:_'lshows the mechanical arrangement of an input device;

_'Fig's-.._ zoaandZOb show the mechanical arrangement of a further input device;
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i nput device having a plurality of keys each assigned only to a specific
single digit of the human hand, the keys:being phyS|caIIy arranged to match
the relative sequenti al rel ation of the digits, a visual display device and
la processor device to give effect to the program the program conprising:
an input elenment to receive instructions ersdata fromthe input device; an
ioutput elenment to pass display information to the display device; and -
27 - a processing element, coupled to thepjafigyit el ement and the out put

el enent, to cause the display of one or nore Indicia, and wherein each

I ndiciumrepresents user initiated instructions or data and is displayed in

a manner to indicatg whic |na.t|on of ne or its ,effect said

i nstruction or dat afl nputﬂcé Noais ‘iﬁ&é&%ﬁg&a? T5{P8%e keys are

Lo pe activated. tan mpumedl&tﬁvh?gcfpﬁmay m@fs e%«l:ﬁ‘h&?éhehronfsl & Mgebitic
single digit of the human hand, the keys being physically arranged to match the relative

sequential relation of the digits;
a visual dlsplay devme and |
a processor device recelvmg instructions or data from the input dev1ce and
' outputting information to the dlsplay device, the processor-device bemg programmed to
cause the display of one or more indicia, and wherein each mdxclum represents a user
initiated mstructloo or data mput and is displayed in a manner to mdlcate which
combination of one or more digits effect said instruction or data inﬁut, and thus which
respective one or more keys are to be activated.
)
2. A computing device as claimed in claim 1, wherein the visual display
device is caused by said processor device to be partitioned into a plurality of non-
. overlapping regions, each region corresponding to one of the digits, and the regions
being in the same sequential relation as the digits, and any one or more regions
intersected by an indicium corresponding to the combination of digits and thus keys that

give effect to the instruction or data input represented by the indicium.

3. A computing device as claimed in claim 2, wherein the indicia and the

regions are arranged orthogonally.

4. A device as claimed in claim 2, wherein said plurality of non-
overlapping regions are five in number, and said plurality of keys are also five in

number.
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di spl ay.device is caused by said processor device to be partitioned into a
plurality of non-overl appi ng regions, each region corresponding to one of
the digits, and the regions being in the sane sequential relation as the
digits, and any one or nore regions intersected by an indicium
correspondi ng to the conbi nati on of digitggqu t hus keys that give effect
to the instruction or data input represented by the indicium 13. An
interface programas clained in claim12, wherein the indicia and the
regions are arrangesl orthagenklas clalfted in cldim 1 NivRédearaachifticiam Rofbtairad
in claim?11l, wherein each indiciumis constltuted by n first graphical

el ements and by adirstgrapiiiesiteleméntse dmrgesond graphicalsememy fthe fikst graphical
representing activation of the respective key and the second graphi cal

el enent repr eementrgpresenting: dctisatiamofthe respective ey and gheksepond graphical/giement
interface programas-clained in claim14, wherein said plurality of keys
are z in numbEpreseRingp-astiyation of the TERRECH¥ERY- of 0 to z, with m _
correspondingly in the range z to 0. 16. An interface program as clai ned
in claim 15, mhereln zis equal to 5. '

6. A device as clalmﬁd in claim 5, wherein said plurality of keys are z in
: 'number, and wherem n is in the range of 0 to z, with m correspondmgly in the range z
to 0 ' '

B A Adevxceasclalmedmcla1m6, wherein z is equal to 5.
8. A device 'a.s clalmed in claim 5, wherein the first graphical.element is

a stroke and the second graphical-element is a dot.

9. A device as claimed in claim 5, wherein the first graphical element is

a shaded or filled form of the second graphical element.

10. A device as claimed in claim 5, wherein the first graphical element is

an extended digit and the second graphical element is a retracted digit.

11. | A human/machine interface program for implementétion ona
computing device and carried on a storage medium, the computing dévice including an
input device having a plurality of keys each assigned only to a specific single digit of
the human hand, the keys being physically arranged to match the relative sequential
relation of the digits, a visual display device and a processor device to give effect to the
program, the program comprising: |

an input element to receive instructions or data from the input device;

an output element to pass display information to the display device; and
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- 28 -, 17. An interface programas clainmed in claim 14, wherein the
first graphical elenent is a stroke and the second graphical elenent is a
dot. 18. An interface programas clained in claim14, wherein the first
graphical elenent is a shaded or filled formof the second graphi cal

el enent. 19. An interface programas clayred in claim 14, wherein the
first graphical elenent is an extended digit and the second graphi cal

el enent i's a retracted digit. 20. An interface programas clained in
claim 12, wherein saptbceising element)coupled o the inmgielensensand fhieventpu elumidg) o
and said keys are also five in nunber. 21. A nmethod for inplementing a
human/ machi necause thefdisplay of ose comore indipial eand wehereih eactvindicium geptesentscuser
including an input device having a plurali of keys edch assigned only to
a specific siinifiatedingtructignsosslaig apdis m&yex pa mgelﬁeum@cmy@%mmbmauon
arranged to tLch t he rel atlv{% seq,ﬁentlal rel thn of t(P'i and a

Vi sual one or more digits effect said instruction or ata input, and thus w ch respective

one or more keys are to be activated.

_ An mterface program as claimed in clalm 11, wherein the visual
dlsplay devme is caused by sa1d proeessor dev1ce to be partluoned into a plurality of
non-overlappmg reglons each reglon correspondmg to one of the dlglts and the

| reglons bemg m the same sequential relation as the dlglts and any one or more regions
mtersected by an mdlclum correspondmg to the combmatlon of digits and thus keys that

give effect to the instruction or data input represented by the indicium.

13. An interface pfogram as claimed in claim 12, wherein the indicia and

the regions are arranged orthogonally.

14. An interface program as claimed in claim 11, wherein each indicium
is constituted by n first graphical elements and m second graphical elements, the ﬁrst
graphical element representing activation of the respective key and the second graphical

element representing non-activation of the respective key.
15. An interface program as claimed in claim 14, wherein said plurality of
keys are z in number, and wherein n is in the range of 0 to z, with m correspondingly

in the range z to 0.

16. An interface program as claimed in claim 15, wherein z is equal to 5.
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di spl gy, devi ce; the nethod conprising the steps, inplenented on processor
means, of: visually displaying one or nore indicia on the display device in
a manner to indicate which one or nore digits effect said instruction or
data input, and thus which respective one or nore keys are to be activated;
and effecting a said instruction or data it by the concurrent activation
of one or a conbination of said keys. REPLACEMENT SHEET

17. An interface program as claimed in claim 14, wherein the first

_ graphical element is a stroke and the second graphical element is a dot.

18. An interface program as claimed in claim 14, wherein the first

graphical element is a shaded or filled form of the second graphical element.

| 19.  Aninterface program as claimed in claim 14, wherein the first
_ graphical element is an exten;_iéd digit and_tiie second graphical element is a retracted

- digit.

20. An interface program as claimed in claim 12, wherein said five non-

overlapping regions are five in number, and said keys are also five in number.

21. A method for implementing a human/machine interface for a
computing device, the computing device including an input device having a plurality of
keys each assigned only to a specific single digit of the human hand, the keys being

' physically arranged to match the relative sequential relation of the digits, and a visual
display device; the method comprising the steps, implemented on processor means, of:

‘visually displaying one or more indicia on the display device in a manner to
indicate which one or more digits effect said instruction or data input, and thus which
respective one or more keys are to be activated; and

effecting a said instruction or data input by the concurrent aétivation of one or

a combination of said keys.

_—

LT

" oy 1 I
il




Te

.. PCT

ETMP's copy

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :

GOGF 3/02, 3/14 Al

(11) International Publication Number:

(43) International Publication Date:

PO 95132461 -

30 November 1995 (30.11.95)

(30) Priority Data:

| /{cr/AU9s/oosyy

May 1995 (23,0595)

(21) International Application Number:
(22) International Filing Date:

/

PM 7560 19 August 1994 (19.0894) /AU

(71) Applicant (for all designated States except US): AUS-
TRALIAN INSTITUTE OF MARINE SCIENCE [AU/‘AU],
Cape Ferguson, Via Townsville, QLD 4810 (AU). /

(72) Inventor;and -

(75) InventorIApplicant (for US only): CDONALD, Bruce,
William [AU/AU]J; 12 Ralston Street, West End, Townsville,
QLD 4810 (AU).

(74) Agent: SPRUSON & FERGUSON; G.P.O. Box 3898, Sydney,
NSW 2001 (AU).

(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH,
FI, GB, GE, I-IU, IS, JP, KE,

KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN,

MW, MX, NO, NZ, PL, PT, RO, RU, SD, S 8, SK,
TJ, T™, TT, UA, UG, US, UZ, VN, European nt (AT,
H, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL,
), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ARIPO patent (KE, MW, SD,

Published
With international search repori.

Sty 4100412\

(54) Title: /( HUMAN/MACHINE INTERFACE FOR COMPUTING DEVICES

(57) Abstract
50
A computing device having a hu- :
man/machine interface is disclosed. An
input device (10) has a plurality of keys

(T, 1, 2, 3, 4) each corresponding to a
separate digit of the human hand. The
keys (T, 1, 2, 3, 4) are arranged to match
the relative sequential relation of the dig-
its. The input device (10) is coupled to-a
processor device (30), in turn coupled to
a visual display device (50). The proces-
sor device (30) receives instructions or
data from the input device (10) and out-
puts information to be displayed to the
dlsplay device (50). The processor de-
vice (30) is programmed to cause the vi-
sual display of indicia (60-70) wherein
each indicium represents a user initiated
instruction or data input and is displayed
in one-to-one correspondence with the se-
quential relation of one or more of the
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