WO 2006/086028 PCT/US2005/040124 FINGER GUIDE DEVICE FOR USE WITH STYLUS OR PEN
FIELD OF THE INVENTION The invention relates generally to a finger guide called a finger guide

device used {Qpasitipgkeskfinger, thumb or human digit containing unique pigWtiagERAR3 Scanner or
sensor or other means to capture an image of the miniature features of a substantial and relevant

portion of the said mg%gﬂﬁg@mgl%h %CCY?BW%WEU?EIQWNQUM(E device would

be used with electr inescernt, & omagnetic, capacitive, pressure based, or
similar scanners or sensors requiring repeated and reasonably accurate finger positioning in
alignmeriElidh O & BEANVENT ISehsor, the sensor or scanner being disposed in a stylus or pen.
Applications include the accurate authentication or identification of an individual or of specific finger of
an individual with a minimal number of false rejects or repeats of the process for scanning, sensing, or
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reducingimieasigasuchghataisabipeiuliogerfareibhiinsarteehintativis beltién@fistable posion. And
finally, U.S, Patent Application No. U 4076314, ( ' | des a
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fingerpriggrifdn Weghappiigebina finger and then the finger was "rolled” across a paper or other ink
receptive surface to print an image of the

BACKGROUND OF THE INVENTION

U.S. Patent Application No. 2004101172 (Lane) discloses a finger imaging system for receiving
the finger of a person being fingerprinted by an automated fingerprint reader. The system
includes a finger imaging device having a finger receiving portion for receiving the finger o
be fingerprinted. Extending outward from the finger receiving surface is a locator bar that
engages a skin crease of the subject finger when it is in about in the desired position. U.S.
Patent Application 2004101171 {Lane et al.) discloses a finger imaging system for receiving
and holding a finger of a person being fingerprinted by an automated fingerprint reader. The
system includes a finger imaging device having a finger receiving portion and a finger
positioning portion, together forming a recess of reducing dimension such that a subject
finger forcibly inserted into it is held in a stable position. And finally, U.5. Patent Application
No. US2004076314 {Cheng) discloses an apparatus that includes a fingerprint sensor and a
guiding means. The sensing site of the fingerprint sensor makes a relative and obtuse angle

with a guiding plane of the guiding means.

Traditionally, in order to record a fingerprint, ink was applied to a finger and then the finger
was “rolled” across a paper or other ink receptive surface to print an image of the



WO 2006/086028 PCT/US2005/040124 fingerprint. Fingerprints left by touching a surface and leaving
oil residue are captured forensically by a variety of process techniques that "lift" and reveal the

fingerprint. IngpOsRJ8E&RE Years, alternative technologies have been develepagihalramieveal the
fine features within a fingerprint and capture the fingerprint directly from the finger or from the living

tissue under the sur finger.ski | I utware.to: inger -minutiae.
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skin or fRSTeiIEAHE fahtaarietiodPRe st ferhaaues Hatt IfhoATST Bt imgareEaatin order to reveal an

image of the print or in order to create an electronic representation of the fingerprint, for example as a

digial file, Exarplesnclyde. patical, sqaneReeleRIAeSCRRL G SRIS P RSP USRS

) ore
mtegrateaW:wcw SW e ability to measure individual pixel sized capacitance, and more. The
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identificstfomess epleUIRHAjNESSAMAIREESERR SRUFBING Brtelssraraied FRAENE R ERmAPER A of the
finger sengeshsisgSRREEISAKY dargbapatiginte, pravisieran acceptable matching capability or security
level, then the optimal solution would be this smatter sensor, Leaving out significant portions of the
total fingerprint area. The finger guide device of the present invention is a device which may be used
to reliabfpeapodiision Gy &rURoI 28R SERSHMIDSRANN & WRsEH McHtvRIdMiRaBR O HE device
reducesr{abee ERISCts GauseEday failires tespesition the fingsilictpsbasedonigintegitstediginaliei@liment
position or positions. The finger guide device a ures mgtn}'g'% S203oLEN L %Hlﬁ@%@grﬁﬂ vant
portions%?%)hsg?lsr?ése'rpﬁﬁ%ﬁ Wﬁfeﬂglssto%%%ﬁﬁ%é te ’ y B o g

equal device geometries and layer counts. The production cost of the sensor is directly

related to the sensing area, and mass production of sensors the size of a thumb is not optimal

when only a relevant portion of a finger needs to be scanned in order to build a fingerprint

authentication system. If just a relevant portion of the print is to be used in order to reduce

system cost, then it becomes important to place nearly the same relevant portion of the

finger that was originally enrolled upon the sensor for every authentication or identification

event.

Clearly a smaller sensor would cost less and, assuming the relevant area of the finger sensed
is still necessarily large enough to provide an acceptable matching capability or security
level, then the optimal solution would be this smaller sensor, leaving out significant portions
of the total fingerprint areé. The finger guide device of the present invention is a device
which may be used to reliably reposition a finger upon a small sensor to enable more efficient
identification. The device reduces false rejects caused by failure to position the finger close
enough to its original enrollment position or positions. The finger guide device assures that
the sensor can read matching relevant portions of the fingerprint, which is to stipulate
reading generally the same relevant portions as those captured and stored in a template used

for comparison and matching. The finger guide device reduces the incidence of false rejects



reading generally the same relevant portions as those captured and stored in a template used for
comparison and matching. The finger guide device reduces the incidence of false rejects 2 wO

2006/086028“?&2'% 0Qp/040124 by naturally (for example, comfortably. P%rf%ggﬁl l (3
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into a cempiglAd: iemplatatisaRIEaPNING& larger portion of the original subject's fingerprint than any
single scan could produce alone, then the system depends upon the subject user being able to touch
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known sebjectsbytiprbvidingatesanpientgenismaliypavdiobe macgngufaitdogmriel Ill%eigfiﬁd@“ﬁ)rf thefinger that

physically epsRifaagR AR iPass intethr ater esliRaTHion RpeLRiQYdRthvaAlRMY (Hacilisfardback
means for the subject yser in order to make it e r tg "find" the. ngznt Hgsmgpcﬁ%aﬂ;i telvecn @fter
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basic fldrsmrfaresiastysenmoiicdessvrstslingsrpiiriipoytipen dndive ﬂamglﬁﬁ;ce@ddﬁ é%léﬁtﬁ@olﬁl}%léggned

Sensors,{pis, tﬁ%&esrlﬁlﬁé“étr%@rfofmﬂtlélaeétﬁlblﬁ@@% cangRNIRERANDpLERILS Hﬁ&ﬁﬂrﬁ@@&@ﬁ@fzaﬂ”
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the fingerprint matching a portion originally stored during enrollment, the subject will then
be accepted (identified or “authenticated”). The finger guide device reduces the average
number of attempts to authenticate known subjects by providing a simple, generally oval or
rectangular funnel like guide for the finger that physically encourages the finger into the
correct position and provides a variety of tactile feedback means for the subject user in order
to make it easier to “find” the right position again, even after substantial time has passed
between enrollment and the next authentication event. in contrast, with basic flat surface
sensors or sensors surrounded by generally flat surfaces or even poorly designed sensors, this
false reject rate for untrained subjects can range from ten to fifteen percent of all attempts,

or even higher with different system settings.
SUMMARY OF THE INVENTION

Much like a generally round, oval, square, or rectangular funnel guides a fluid into a
container; the finger guide device or finger “depression” (recess) serves to guide the finger
towards the same position on the sensor in a repeatable manner. Another simple analogy is
to describe a balt on the point of a pyramid, which is unstable versus a ball sitting at a global

minimum in an inverted pyramid or recess, wherein the ball always rolls to the same global



Much like a generally round, oval, square, or rectangular funnel guides a fluid into a container; the
finger guide device or finger "depression"” (recess) serves to guide the finger towards the same
position on the sensor in a repeatable manner. Another simple analogy is to describe a ball on the
point of a pyramid, which is unstable versus a ball sitting at a global minimum in an inverted pyramid
or recess, WHatslintpesiatraiiayshroie astipe Gaghev ol Bermsn@is soshroreesreudh R action of
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non-forcibly rerc}ca%e an area of the pl’ll‘ﬁi _

often focus on repeating the scan or capture of generally the same relevant sections of

the fingerprint over and over again as long as the finger remains in generally active

alignment with the sensor. Embodiments of the presént invention provide an effective

aid and a learning mechanism that assists subjects in positioning the finger in the right

place on a repeatable basis with the relevant portions of the finger in alignment with

the scanner or sensor and in devetoping the right touch {pressure} as well through a

set of means including physical shape, feedback means, and material properties. In

addition, the device may be designed to non-forcibly relocate an area of the print

about between .20 and .90 inch in distance from the underside of the fingernail, and,

as such, locates from the finger {ip below the nail rather than the ridge under the first

joint in the finger. In addition, the finger guide device ridge at the front may be of a

low enough profile to avoid contact with the fingernail. Such contact would introduce

error because different subjects trim their nails to different lengths, sometimes at

different times, and most would also find pressure against the nail tip uncomfortable,

both conditions having been found in previous devices to help position a finger upon a

fingerprint reader or scanner.

In accordance with a first aspect of the present invention, there is provided a finger
guide device for mounting over a fingerprint sensor, the fingerprint sensor being
disposed in the grip of a stylus or pen, the finger guide device having concave sides,



about between .20 and .90 inch in distance from the underside of the fingernail, and, as such, locates
from the finger tip below the nail rather than the ridge under the first joint in the finger. In addition, the
finger guide device ridge at the front may be of a low enough profile to avoid contact with the
fingernail. Such contact would introduce error because different subjects trim their nails to different
lengths, soffetiReREye diferentitgnds @i EesAotIarsIss ArinEresSifd BB IYRSIRYRIp
uncomfortagl&dingaie congition havinghfrean fesendiatl prawicarsa puitsonton kel ppalsiticrdofinger upon a
fingerprint reader PRscaNBRe RACEREdNES Willailikaenantf bepigpent ventaaviRere is
provided a gy Spdedeviar for mouniing Quet 2 fingepinh sSosar, s (aagiminLsgnsp being
disposed inpﬁ1e]%nrlpoo a sfyﬁ.ls or pen, the |nge|ng| 2 device _avn?i concave sides, 4 thé concave
sides havinBfie EameNGetels Shaisd 48 Bshnder SEEmiget @‘iﬂHB?dg\ﬁ%ef NESaAY ARSNGB onto the
sensor in esséuntiagly the simridgpositioh iffaseaxieledhEctiton andnpsaslatdraldaineiétietioedinger guide
device enahlipg-gapsaralothepsaime telavart speriensei.the finger to rest in a stable position onto the
fingerprint sensor repeatably each time the stylus or pen is used to generate a writing, the finger guide

device reducing the incidents of "false reéects" I]or urposes of identification or .3uéhe tication of a

person using BIEERANCHVHRA SR BHREHY W ﬂw‘%%g%m%&tb%bttg?Eﬁésp?rré’é’én ifVERtion, there is
provided a firiger dguide duvicedotingolinatigimelighiien (itsemije e sehsof NgREAIMYerprint
sensor being:gisposed knidhagriphaha gtyus ar peiisthe firgethgidest evitie eralnknepaliegant portions

of a fingerpHOLIg RECARHIGH WHABRGRED ‘B‘é%&’ﬂ}@rl%%ﬁ&cwg%n%%gﬁrﬁﬁﬁ@%éﬁ%ﬂﬁ% the finger

guide device having the same general shape as a, finger, the finger guide device gui irgggefinger
onto the seﬁs‘bergi]ﬁt%s%%nnﬁéﬂ@e%etggfn]l]gggor Igrqs&?ndgﬁ“gexig \Hﬂ%ctt%nsgwg ih alatera %ection, the finger

guide devicBneéfaligf tReef@siiaIRrYRS St pe bGP Hor oo BIaremngdr EreRtata Yanle
position ontsathe fingerpimesensar depeatalbiydach tiner thalisegisrortperfiges dsee denidy used to
generate a wiitingthe-lipgarawjdedevice regueing tbeidnsidentsofinfrisesefeets forspeoses of
identiﬁCatiOgo%gt%lﬁthg&%c%ﬁgnfﬂg%rB?irrﬁo'gensor repeatably each time the stylus or pen is
subseguently used to generate a writing; the finger guide device reducing the
incidents of “false rejects” for purposes of identification or authentication of a person
using the stylus or pen.

in accordance with a third aspect of the present invention, there is provided a device
for positioning a finger onto a fingerprint scanner, the finger guide device comprising:
a. a finger guide device having a generally recessed shape dimensioned for receiving a
finger or thumb, the finger guide device having a forward portion having at least cne
slope, sald stope abutting the part of the finger or thumb underneath the fingernail or
thumbnail; and b. a scanner abutting the finger guide device; whereby the device
guides the finger onto the sensor in essentially the same position in an axial direction
and in a lateral direction, the finger guide device enabling generally the same relevant
portions of the finger to rest in a stable position onto the fingerprint sensor repeatably
each time the stylus or pen is used to generate a writing, the finger guide device
reducing the incidents of “false rejects” for purposes of identification or
authentication of a person using the stylus or pen.

The physical design of the finger guide device may enable sufficiently accurate
placement of the relevant portion of the finger over the center of the sensor to
facilitate a substantial increase in the percentage of first time acceptance (of enrolled
subjects). This includes a relatively
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using the stylus or pen. In accordance with a third aspect of the present invention, there is provided a
device for positioning a finger onto a fingerprint scanner, the finger guide device comprising: a. a
finger guide device having a generally recessed shape dimensioned for receiving a finger or thumb,

the finger guide device having a forward portion having at least one slope, said slope abutting the part
of the fingeFSIrtv@RTBN AR A0 tetafivgarriarplapenabibn; faer Bf shedargscaisisuasyiee finger
guide devicehwheatebfitbe davizat geldesttreffingenantothdcensor pnoessentalyeiessamie position in
an axial dirggliof, And i g laterpldifrgtionoHie Mgl Ivide drvige.soaling generik s pame
relevant portions (%f %Qetrf]@%er g%iggsgilc?eaog Ejiesgrqélltlomré\gpéot%e f{jnpggggggéssgnst reriﬁ‘eg'gably each
time the sty?uéag{rarﬂ)en is Used o generate a Writing, the inger guic?e device red%cmg incidents of
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of first time acapianara(of Spalsdnsubiecia). This naludss drelayvrkdacsbariapncayg ads (O

relatively steep slope) at the front 0 Igeér guide device where the finger tip just below the finger
nail touched BFYEBrBiHA 85 the s &F Y finger guide device and a longer radius concave shape
(or less steep slope) adjacent to the opposite side of the sensor where the cup extends up the finger
towards theThedyisrhecsidrsvare fuitensteataoanaiitasrsifieabireacamesarssansounaseato keep the
relevant porgign.gfdhe finagr aenirad ey RKeIdRe SEAARETLBF SR B M FuRid! ot Enger guide
_deV|ce is S|zdec\jlif%r an.average fin er f}{ie% {a(%ﬁg moecjratesl 2 V\Jﬂd\% range g}‘nglg% asllé%sige(_:%#se it only
interfaces With 8 smAll fefevant B%rf‘fon of the flnggr orgallgf?. £olerance alfowed orgflnger
placement SR SARER FéNRTEoNIE HEARIBFS RiotiMiEeror #RRSUPRIEYi§3Hidg fnertlivetPdsRioning a
relevant portiogeobtive fanegertioat thitbbedewives withwetltpeibenvefit afttise firlgemguidgidaviee remains
challenging ¢ fingerprint previously scanned and existing in the template, depending on the

algorithm used and accuracy of the system. Low accuracy systems may operate with

even tess than half a sensor window overlap between an authentication scan and its

corresponding relevant portion within the stored tempiate. The actual relevant

portion required for a security match depends upon the algorithm and, within the

atgorithm, the actual desired security level or security setting. This is related to the

relevant portion of the scanned subject print that correlates with the subject’s

enrolled template. '

The ability to place the same relevant portion of the print opposite the active area
{window)} of the sensor on a consistent and repeatable basis helps facilitate rapid and
accurate first try matching and this reduces the false reject rate substantially. The
finger guide device according to embodiments of the present invention can reduce
false rejects among enrolled, but unpracticed subjects to less than ten percent.
Practice using the finger guide device or system optimization or the combination of
both will further reduce the false reject rate; and, under ideal conditions with an
optimized system, the finger guide device in a stylus or pen can reduce false rejects to
less than two percent.

This reduction in false reject rates from a range of between 10 and 20 percent of trials
and having an average of about 15 percent to less than two percent makes a
significant difference in pen or stylus based security system acceptance and
marketability. Frustration within the



untrained subjects. This might be limited to approximately half to two thirds of the finger print area that
will be scanned as overlapping with other relevant portions of the fingerprint previously scanned and
existing in the template, depending on the algorithm used and accuracy of the system. Low accuracy
systems may operate with even less than half a sensor window overlap between an authentication
scan and itsUiisre spoinemRy pélevdntpoTtins dlivhisdHeed tHregIBip slatBor ARcaciR drHsR Rt portion
required fosensecmiityipatehedeapeantscaporedheTalgdritianiaudriwithpothet dilgepimoy thglactual desired
Securllty 'evsﬂ,ﬁwﬁa%w%ésémpém inLplatediaing assdma@sim&%qﬁmrﬁpa@mgesu&aect print that
correlates WG SRR Sanianel ImRIRies (0 ARUINGI0 PRGNS Rame AeiantRoflon of the
print oppositethe active area twm owyo e sensor on a consistent and repeatablebasis helps

facilitate raSRKERHY 260RRES fiRBetdeRaleriigh did FRUTRE SPRE Rl A B 3HEE RibdBntially. The
finger guideleevicscane dinecptine rafpgdiae msnof iludrespatinvelitivngcims @due sfillsgirejects
among enrglled byt unpracticed subjects to less than ten percent. Practice using the finger guide
device or system optimization or the combination of both will further reduce the false reject rate; and,

under ideal conditions with an optimized system, the finger guide device. ip a stylus or. pen can reduce
false rejectd 1?18 LI RO 'ﬁé’%@rﬁ? \f“ﬁ?SY?érc?&b‘ﬁS?f i %ﬂgégf‘@]@é?&g@fﬁgi ‘ﬁ)égn@r'ed E\‘agetween 10
and 20 perdentiogarialgdarsitevir)Wivayetage ofabeusitsibledrdoatss thdheweepdiR®nt makes a
significant differemeectinpenyorisyluplaged seeusitsystaneacceniaacandrintasketatiility. Frustration
within the 5suBieck ysetpopIation issiRstantialy rediuesd fBRRPIevER ARLBRRALRIGYER the sensor
multiple tlm%s to be acce tgd. TPn'q%?(gP%ﬂ'%'c%?’r'@agoﬁﬁ}mc';? a.pen cgrbset Ius;,ea qgca;gl%iuorg wherein
special user.daéx? rltty i$'6flen F_Squ_lre o Iﬁfan replace Fwe finger for eac additiona autt%entication
attempt. AsTiigiPtecrEmte(gpEdiar ety dBmsre Attt Hegpthscthte tHIE HeuRreaShysical
- . . . . y

manipulatiofifef thegedeyiceesaimecEngenpried eguippe dgmtsddcluse spariabpliamcgdss déhaon slip grip

liketihood of subject acceptance on the first touch. This may save a great deal of time

over the life of a system and may be a critical element to developing biometric

systems that are consistentty competitive with passwords or PINs in terms of user time

and efficiency.

Using the finger guide device for both enroliment and authentication can enhance the
efficacy of the finger guide device in actual practice and application. This is because
the natural feel of the finger guide device ergonomically guides users to approximately
the same position or alignment of a relevant portion of the finger above the active
sensing area each time. This guiding process is both physical and neural, so providing
tactite feedback that is important to first use and subsequent learning.

During enrollment, the system may ask the subject to remove the finger and touch the
finger to the scanner or sensor several times {e.g., “lift and replace” the finger). The
finger guide device is generally designed to accommodate fingers or thumbs from left
or right appendages. This means that it aids this multiple placement but does not
strictly limit placement to an exact and precisely repeatabile exact placement, it
simply brings the placement within the toierance ranges of the sensor and algorithm so
that a relevant portion of the subject’s finger is alighed opposite a scanner or sensor.
This may allow for the template to extend beyond the strict limits of the ideal or
“perfect” window frame (projection) and thus create a template that has guard
banding designed in for the purpose of accommodating reasonable levels of



surfaces. in Late 2003 a new keyboard was introduced to approximately 250,000 users and had no
finger guide device solution. There was considerable frustration in the user base and the company
that deployed the system faced considerable criticism. Such problems cause users to question how
well a system works, even though the problem may be technically termed user error or the fault of the
user becauBigWEimiceligameninyBh i deenies IR AghavD AR R e dineg i dithentication
process. Theviirrgempuidendesicenapmecidyeetthis exjpegtedrus erepaairbirdpadreasedheatitelinood of
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enroliment SHECASIINEARESEGH N B hahHe H8CEHiBhCy of the finger guide device in actual practice
and application. This is because the natural feel of the finger guide device ergonomically guides users
to approximaigely sthesamepositierat-atipaaentiaf arrelevantgrion cidhe fingetrabovedhe active
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beyond the strict limits of the ideal or "perfect” window frame (projection) and thus create a template
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coefficients of friction (both sliding coefficient and static coefficient) are useful to

permit the finger to come to rest at its natural global minimum, which is at the

bottom of the finger guide device properly positioned upon the scanner or sensor. This

surface property and resulting process positions the finger in the same proximal

location time and time again. Examples of materials with suitably tow coefficients of

friction include but are not limited to smooth metals, smooth plastics, and even

painted, polished, or waxed surfaces. If the surface material had a high coefficient of

friction for example, rubber, urethane based materials, or rough plastics, the utitity

and function of the finger guide device may be reduced or compromised. Wet or dry

lubricants and waxes may also be applied and suitable tubricants may even be mixed

into cleaning solutions or special cleaning wipes.

Other feedback means may be inctuded in preferred or even alternate embodiments of
the invention. Humans will develop the ability to feel the right position as they gain
experience with the finger guide device. The finger guide device may be made of a
material with a high thermal conductivity to provide tactile feedback and accelerate
this learning process. Examples include but are not limited to metals, certain
ceramics, or certain carbon-based materials. In this case, the finger guide device
would tend to feel cold to the touch at room temperature (relative to other parts of
the pen or stylus), not because of its absolute



device. This function may be important to long term, repeatable performance, and the alignment
improvement facilitated by the finger guide device need only rise to the limits required by the matching
system, including but not limited to template dimensions and security level of the algorithm. Some
sensors drive an electrical potential or electromagnetic signal into the finger tissue. This may be a
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Humans wilke&velop the ability to feet the right position as they gain experience with the finger guide

device. The finger guide device may be made of a material with a high thermal conductivity to provide
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of the present invention surrounds the finger guide device with a relatively hard and

distinct ridge. While not felt as dangerousty “sharp” this ridge is intended to feel

uncomfortable to the subject user. When a finger is placed across this ridge, while

not harmful, it is not comfortabte because it applies a high pressure per square inch

(PSH) to the skin across a very narrow ridgeline. This high pressure per square inch

signals through the sense of touch that the pen is not being held correctly. The feel of

the misaligned grip is said to feel unnatural and the user will instinctively reposition

his or her grip for a more natural and comfortable feel. The natural tendency is to

avoid gripping the pen against the outer ridge of the finger guide device, instead

sliding the finger or thumb down inte the finger guide device and onto the sensor (the

desired position). It is in this correct position that holding the stylus feels both

natural and secure {stable} to the subject user. The words stylus or pen, sometimes

used interchangeably and as equivalents, as used herein include any elongated

instrument held or gripped by a user and capable of writing on a surface.

Additional embodiments of the invention may include active feedback mechanisms
including those designed to alert (and train) subjects regarding the correct positioning
of their finger or feedback designed fo alert subjects to the fact that they have been
accepted into the system (which is to say that their fingerprint has been scanned,
compared, and correctly matched).



would tend to feet cold to the touch at room temperature (relative to other parts of the pen or stylus),
not because of its absolute 7 temperature but because it has a thermal conductivity that conducts heat
quickly out of the skin when touched, thus quickly cooling the sensitive surface of the finger upon
contact. If the finger guide device is made of metal, this property may make it feel like metal to the

touch (e.g. Saewid Telibg )isBY fecianified ther fingarike teassetvie parvahintftssias: ahalse Rficon sensor
and its surfageli cqating,, theysidhiect cancleanncthes cibrecin'feetbef thplfadgendulde devrt&land can also
better feet thesensar. AdditignakimRsMay:heRddee tairlpopent the fingerar eakiesubjects to
‘fine tune” it Andet PosIfion Faese may Bewinnecessay {orAgumal o ayaIadn kel Ingers but
may be worthwhfie mnap%licaﬁonsgwhgre e subjec?s ave very small ﬁngers that contact little of the
finger guiddefeiires slifacaardit BradiesialPtaddad B ERISINGEABR KSR a8 sting blind
or visually inspairbein userndEnasfingee guide withiteernrmpailsengseophywibalrerewiearpied material
properties to discourage improper use. For example, a preferred method of practicing embodiments

of the presentiny é&%&ynﬁg&g@ﬁsrpf Hagerauisle dexics viffa RN YAl gad-iskpet ridge.
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more natural and comfortable feet. The natural tendency,is to avoid gripping the st the outer
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interchangegbbhanddmeqy rleiacasivsad herein ingldderanyelengateding or ergonomics

could be used to communicate the need to relax the grip or even to press or squeeze a
bit harder. Voice or sound or other feedback means may communicate to the subject
the need to lighten up touch pressure or lift the finger a bit. Another viable solution
is to move the sensor up of down slightty in the finger guide device sensor window,
either my manual adjustment or automatically using a feedback control loop and
actuator system, such means being known to those skilled in the art of
electromechanical feedback control systems. ‘

A preferred method of practice for embodiments of the present invention is an
assembly with the sensor and finger guide device designed to work together as one
unit, which is to say a system. This may require configuring the sensor for operation
on a circuit board, likely containing additional support circuitry for its application.
The combination of finger guide device, sensor, sealing gasket, and printed wiring
board with mounting means may be mounted in the housing of a stylus or pen. As
such, this subassembiy may be placed in a variety of different style stylus or pen
housings for its apptication.

The finger guide device according to embodiments of the present invention and a
system for fingerprint matching of a writer may be combined with other biometric
matching methods to render an even more secure overall result. Examples include,
but are not limited to facial recognition, additionat



instrument held or gripped by a user and capable of writing on a surface. Additional embodiments of

the invention may include active feedback mechanisms including those designed to alert (and train)

subjects regagging thg&ekrect positioning of their finger or feedback desi @]95%& jects to the
fact that they have been accepted into the system (which is to say that their fingerprint has been
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or sound“gr other feedﬁg{gk means known to one skilled in the art of human factors engineering or
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art of electromechanical feedback control systems. A preferred method of practice for embodiments of

the preseRkineeRtinBISAbes to verify, perhaps from a remote tocation, that a known signer has
actually rendered his signature rather than an alternative undesirable writing such as the
words, “l object” or “l don't agree.” In 2002, the Corporate Fraud and Accountability Act,
also known as the Sarbanes-Oxiey law, included a requirement that certain officers in public
corporations certify required financial statements filings; and, in turn, may corporations
require supporting certifications from key managers at remote operating locations. Such-
filings are normally under strict deadlines and therefore the ability to complete the
supporting signature process electronically is desirable. Internet motivated needs to
facilitate many other forms of remote commerce provide an equally compelling motivation
for a method of verifying that an actual legally valid signature has been rendered, including
the same need “to require the adoption and utilization of digital signatures by Federal
agencies and to encourage the use of digital signatures in private sector electronic
transactions” effected by United States legistation, called US eSign Bill, passed in October of
2000, upholding the legal validity of electronic or “digital” signatures, Using a paperless
system, a fingerprint sensing pen system alone would not prevent such an individual from
writing “} refuse to sign” or some other writing rather than a signature indicating his
agreement thus representing his will. Detection of such exceptions would require human
review of each rendered signature {and perhaps even comparison with a filed “signature
card”), which is also subject to human error or oversight. Accordingly, another preferred
embodiment of the finger guide device of the present invention is to combine the fingerprint
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assembly with the sensor and finger guide device designed to work together as one unit, which is to
say a system. This may require configuring the sensor for operation on a circuit board, likely
containing additional support circuitry for its application. The combination of finger guide device,
sensor, sealing gasket, and printed wiring board with mounting means may be mounted in the
housing of AUshAnidcaF peRnAddeudficaRNsBiea By SEPBE igaatiR XSvKirelror FteTent style
stylus or pesetidositigs farptsapplicatiomifthtnfingies guitierdeatsi scbjeding-toadmbigdiments of the
present inventiop-aRg &0 St RNidALdIRgErprint matching of a writer may be combined with other
biometric matching methods to render an even more secure overall result. Examples include, but are
not limited to facial recognition, additional 9 WO 2006/086028 PCT/US2005/040124  fingerprints, iris
recognition AT $eRIMBPERENHINGT FHERSFHINSARTHG AyFRING IR &P SeffiE RO D8V captures
and digitizesrseversl statieiand ayiemioigbimbe sigatnprnielemefrsediriagsiae physiggiréndering of a
human signafdim{sianiNa) ang slatistigalile analyzesrasatiehand patarmeinc anragetes dkthese
elements for, compagisoRithy, identfid, S1Ead| RASRMERIG AR Camled, am PL¥ipHzYerendered
signature dzﬁa % nature em%]?te or even a %roug of Fdﬁqgﬁed sggg%qe@tew la es-; rréatch would
result in authERHCaLh SFNidertticaiBYaTRe Sl THTO GG FEoTSHdarad Righa lte. There are
several waystegpesformalisis Withaitrc i aaurEQEFFMEAINZRA Gt TECAHES JRMEBERNAS @t an
example of teRenstch anethadrbaing tieughtdmndesdimediie kinijed $tates Paenifs5895 (Lee et at.),
"Adaptive mﬁﬁgpo&@r{q@y%@fgﬁgﬁgr 53&]@?:%%@(riﬁgatiquﬁQg@mﬁﬂgm@g&p&g@sbr Whﬁl‘eil’:j "
measures of, "personalized features" in the form c ‘ | r ared wi
enrolled sigﬁg Sfe%é:ﬁu ?é@’t%ep%c\}/clggeégéuarréﬁgsgga%%bré &%ggﬁﬁﬁ%%ﬁ%ﬁ%%ﬁgmgnd related

prior art arePRRYi fiddfardtaticsyareiRiABAgE t eItk d'Hifes 1B 081 OPefRapYTBh a remote
location, thatthknoken sigret Has vatterallsoréhdeidg Rissiptaerepnsiietaarfancilasy vative

undesirableggiting:gieh @arhapsrdsriiobjestive "tolantrrgeate n0Bh dheCareotateoFraud and
Accountability A¢t, Al5Q kpawnAS NS SBTBANSS-EASY daw InaSsh SR aHER e i cgrtain officers

in public . o .
P emergency assistance (e.g. police}, such method intended to minimize the risk of

harm to the subject writer.

Fingerprint sensors or scanners use a variety of solutions to sense and capture image
data detailing features of a human fingerprint. In this discussion, the use of the words
finger and fingerprint are intended to be the same ‘and equivalent to the use of the
word thumb or thumbprint and refer to the minutiae or living tissue growing out to
become surface minutiae on any digit of any left or right appendage of a subject user.
In this discussion, if a subject user is referred to as he or she or his or her, the use of
these words in intended to be the same and equivalent without any designation of
gender.

For a more complete understanding of the finger guide device according to
embodiments of the present invention, reference is made to the following detailed
description and accompanying drawings in which the presently preferred embodiments
of the invention are shown by way of example. As the invention may be embodied in
many forms without departing from the spirit of essential characteristics thereof, it is
expressty understood that the drawings are for purposes of illustration and description
only, and are not intended as a definition of the limits of the
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corporations certify required financial statements filings; and, in turn, may corporations require
supporting certifications from key managers at remote operating locations. Such filings are normally

under strict dgadlingssang therefore the ability to complete the supportingsgighatidreRRsess
electronically is desirable. Internet motivated needs to facilitate many other forms of remote

commeriregrvide Bicghally werapaiipadnolivation ra maibad pletilving thatan actual %ega.”y
valid signaiL Q en e dered, including the same need "to require the adoption ahd Utilization of
e PR e

- . ever " . , S
digital signat ederal agencies and to encourage the use of digital signatures in private sector

electronic transactions” effected by United States legislation, called US eSign Bill, passed in October

of 2000, upholding the legal v@ﬁig;qj@ggﬁpﬁi@@rd'ﬁigil@"ﬁg‘wﬂg@s- Using a paperless system, a
in

fingerprint sensing pen system alone would not prevent such an individual from writing "I refuse to
sign" or some other writing rather than a signature indicating his agreement thus representing his will.

Detection@#Rudhiesxueptiplesadodisv asuird yudiamine vew pfdagdendssashsignaiuic(ARg.perhaps

even co i i iled."s| . card” ich. 0 subject to human error qr oversight.
Accordir;g] d;‘%?efaﬁ Qg}[ﬁ@e? ?gffée'e'r,rggég %&ﬁ%@n&%?ﬁ@ ﬁ%éi?aé%‘ﬁ?er 8eR/ié’€5§F EhéeBFgg’eﬂﬁerMSn is to
combinec%‘)r/&‘ﬁ E@éﬁaﬁﬁ% M atifscRRYa o InERGERALR *dtUR Spaesanditevedsinelinif st
verificatigyiesystem used for the purpose of confirming that the authenticated subject actually signed a
valid rendering of his signature. A signer may be under duress during writing or signing; for example, a
crime might be underway wherein a writer might be at gunpoint and forced to sign. In such a

circums [ sirable for,the writer to haye a different emergency digit enrolled for use as
an eme@gﬁgg é%‘r? gﬁ%%%ﬁ?epﬁ%ﬁﬁﬁqf Wt AT Q%ﬁrf%‘r‘wdd%%ﬁﬁ h aased the
system thabti¥iaten sdusheinsd skt prthentitdtaray idsuipire aubaichusithothe witeripe

e

emergemﬁmgmhMrQﬁgmgj@@h%ﬁ@@ﬁ@g@farﬂ’ggﬁg@a@]@g %"Cmﬁ"%ﬂ@}j‘%ﬁiq tr%%{sn (ferom the
IS r.

subjectgﬁ{%&&@'h&égb&'e%wi er erpg% call this specially enrolled digit h Ing iS’emergency
digit or INger mateh may be protesesd ReeLn iRstRIcRo N IS eitheiedianen: "silent alarms” to
provide aid (e.g. police assistance) to the subject writer. In addition, the system,

FIGURE 3A discloses a side view of the preferred embodiment of the finger guide device used

with a stylus of FIGURE 1 including the finger guide device of the present invention, the stylus

_being wireless; and FIGURE 3B discloses a side view of a second preferred embodiment of the

finger guide device used with a stylus of FIGURE 1 including the finger guide device of the

present invention, the stylus being tethered.

FIGURE 4A discloses an overhead view of the preferred embodiment of the finger guide device
for use with a stylus or pen of FIGURE 1, with a finger mounted thereon, the finger being hon~
forcibly and naturally positioned onto the finger guide device enabling matching of a relevant
portion of the fingerprint in alignment with the fingerprint sensor: and FIGURE 4B discloses a
side view of the steepened forward slope of the finger guide device aligning the finger In
arder to effect alignment of a relevant portion of the finger with the fingerprint sensor.

FIGURE 5A discloses a preferred embodiment of a stylus including the finger guide device of
the present invention and a fingerprint sensor mounted onto the grip of a stylus for a
signature capture pad; and FIGURE 5B discloses a preferred embodiment of a pen including
the finger guide device and a fingerprint sensor mounted onto the grip of a pen stylus used in
a point-of-sale payment terminal for signing purchase receipis.
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rather than reject the writer, could in the alternative appear to malfunction or for other reason than
subject writer's failure to authenticate, be rendered unable to complete the transaction or otherwise

delay the tra%gggi%r) fg)%%jlng the arrival of emergency assistance (e.g. p%‘f%sﬁ}dgh J}I}%ﬁhOd intended
to minimize the ris arm to the subject writer. Fingerprint sensors or scanners use a variety of

solutions to sense and capture image data detailing features of a human fingerprint. In this discussion,
the use of the words finger and fingerprint are intended to be the same and equivalent to the use of
the word @ilim 61 disglaissrian additiden toreisimsin rimbodirtiving dfssueagsemimy dutvtimgbetame surface
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user is referre toash % ags e or his or her, the use of these words in intended to be the same and
e
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device dssbrifingeo UsedbadimentsawinhepresentriGuRat6H, rdifeterse isemadtistionth e fodlewing detailed
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drawing@igitéziog pattposes of illustration and description only, and are not intended as a definition of
the limits of the 11 WO 2006/086028 PCT/US2005/040124 invention. Throughout the description, like
reference numbers refer to the same component throughout the several views. BRIEF DESCRIPTION
OF THE DRAWINGS FIGURE I is.an exploded view assembly drawing of a preferred embodiment of
the finger guide devib& DAHEDPDESERIFNMENIOF, THE PREFPRRED TR CDPARETEet, sensor, and printed
circuit board for mounting above an ink cartridge within upper and lower shells of an ink pen stylus.

FIGURE 2 discloses the ﬁreferred embodiment of the finger guide device of FIGURE 1 mounted
Referring now to the drawings, in FIGURE 1 the finger guide device 12 appears at the top of

the exploded view just betow the upper cover 22, and contains several preferred elements.
These include left and right sides steeper than the front and back and of a concave nature,
particularly in the areas proximal to the fingerprint sensor 16. The front of the finger guide
device is concave from the sensor window to the top ridge and has shape derived from a short
set of radii to create its generally concave contour. The rear section radii create the least
steep concave contour and are meant to cup the portion of the finger or digit between the
preferred print and the remainder of the digit adjacent to the body. The end of the finger
guide device furthest from the fingernail contains a continuation of the feedback ridge but is
not intended to use the finger joint or skin ridge under the joint as a means for positioning
the finger adjacent to the sensor 16. |

The sides of the finger guide device form a recess that receives the finger of the user.
Accordingly, the sides of the finger guide device have the same general shape as the finger.
in the first preferred embodiment of the finger guide device of the present invention the
sides are concave, having a varying radius of curvature. This includes a relatively short
concave radius {or relatively steep slope) at the front of the finger guide device where the
finger tip just below the finger nail touches or is proximal to the front of the finger guide
device and a longer radius concave shape (or less steep slope) adjacent to the opposite side
of the sensor where the guide extends up the finger towards the body. The sides are quite
steep in the area of the fingerprint sensor to keep the finger centered laterally. Overall, the
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in a stylus, the stylus being used to authenticate and identify the subject user generating the writing
wherein the subject uses the finger guide device to position generally the same relevant portions of

the finger ov%g%(fm%gint sensor when gripping the pen. FIGURE 3A d%ﬁ%@gg&g}iﬁig&view of the
Inc

preferred embodiment of the finger guide device used with a stylus of FIG uding the finger

guide devigerof e sRaniwvRRYiRs dhesiviis AlBy Weless AR EIGURR R discsage side

view of a second referr%d embodiment of the finge_rlguide device used with a sty RE |
incIuding’fﬁﬁsel?i‘chcgéEJ egﬁiﬁ%yd%ﬁfé%ﬁﬂgt PeRAl RRVEARGR tie 8RGO bEiE tethered. FIGURE 4A

disclosesharfingerrmide ieviast 1Becpneding edventoeditmetiicofehefingemguitivaleviced 7fos weamith a
stylus ouReR CZHBNERIE bl dhinaes MOUBEANSIERR, thediaoEhREIPgRRN, /ofelly and paturally
i

19 . . : at
position ntq the finger guide device enabling matching of a relevant portion of t gerprintin
il SR E P T R W R b e
forward btthéokthelfingérgldds degerpradigrimgthe fitgeithin ehitextiedetectimbgnnuent @ha selevant
portion alhedioey witaih inaerAHoleRase ol e RFnARdaRER A BISIRIH emBpdient of a

stylus in Iudcjn the finggr uide device of the present invention an gerprint sensor mounted onto
R e

the grip bfa Snbre Bt el sl F WO 600 dabesvidpidre atigariisdiment of
a pen indlatingthhefftg exf gpidside vicefandd éinbedprisitsetsor mguatad batenthegiep Hidaipen stylus
used in t termj I Ints:. 0.2 6028
o U A S B S L,
drawing BFar S dt i 8T SRS  HCRIBRSG LB GG HsTos iR Mleyise the pHESR 36 iR vUPRIS IR &
fingerpritite siFhsoringotintedinsatigmimenteandrotite fiedyip pbaiblylpsditaruseaitfvdiments, the
handwrifjag: Qi iz ' : ! iscl the additional
preferrefjmgjrﬁlég o?ﬁfnﬁglgtogfg gﬁép&%g %6%\6%%%%{% ?r%ng%l%eglg C@%{%ﬂﬁ%@% ré{llr? g i%ﬁ.é%?lsn S?e rgl %rlljsiocf &'device

and a fRRYERYFnLERTSIHIB aMEcrEAR BlemsHb o aH eidbgimisrriamRfingdts electrical digitizing
pad. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS Referring now to the

drawingsg,insFifaLIRE MQ%eﬁEQP[&&é%ead&%%% QHQ%%SO?%H%?V&%&S{L in the lowest portion of
the recess of finger guide device 12 and on the same proximal plane therewith; however,
strict positioning with this plane is not critical to performance as long as the subject finger
can contact both the finger guide device 12 and the sensor 16. The pliant and fiexible nature
of living fingers facilitates this within reasonable limits. Under some circumstances,
performance may be further improved by adjusting the plane of the fingerprint sensor up or
down to alter the fingerprint image characteristics. While there is slight utility gained from
an optimal setection of vertical positions, the finger guide device of the present invention
works well across a range of positions. |

A gasket 14 (or equivalent protective means) is provided to keep oil, fiuids, dirt, or other
unwanted material away from the sensor leads and circuit board. This sensor 16 is made of a
material that is impervious to solvents and other undesired contaminants. Other protective
materials may be substituted for a gasket, such as conformal coatings applied in tiquid form
which solidify or partially solidify to create a protective barrier. The invention works with a
variety of circuit board protective means available to and known to one skilled in the art.
The invention will work without a protective means.
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the exploded view just below the upper cover 22, and contains several preferred elements. These
include left and right sides steeper than the front and back and of a concave nature, particularly in the

areas proxin@ég(%?QMyprint sensor 16. The front of the finger guide ?ﬁgﬁﬁgﬁjgg&%ﬁe from the

sensor window to top ridge and has shape derived from a short set o I to create its generally

concaversenaugeThadexiseaton LEIE 9BRL mRSREPIGANE ollounang ate megi 10 cup

the porti n ﬁf th% fig&}er or digit between the preferred print an

the body’ The &n %dérﬁ?'lbge S QRS e died AdiaEst frdieifeaingeashliccalin tkeafingatinuation of the
feedbacKeitieR Buvith Het inteonitl dodussitbe fingizh joinirotelinige saderslae deiat Foantgans for
positionipgatieageh adiacent i the ides of the finger guide deyice form'a recess
that recejyes the fi%, er of the user. Agﬁg%%ésl?/et Be@ sslCL §§ o ot'fwjfﬁné%esr& é%ui@é c?@\(% el EHHE same

general ShAFe ?s YHEHR G PR B RiLE BririRt Femmsisingn Hir BpRAE FvGe 28 it wetite wiitre present

inventiodarer didedhisenoyrieateeilitavingvaticayingiadlosefpunaineans Riswciidss anglaliyely short
concavegradits (or relatively steep slope) at the front of the finger guide device where the finger tip
just below the finger nail touches or is proximal to the front of the finger guide device and a longer
radius concave shape (or less steep slope) adjacent to the opposite side of the sensor where the

guide extbndenppbntiingétheogdristecbady. sihe sidescatrn iR rsieeRindbe e aof the dingerprint

sensor taeep ke fi I rally. rallc the 13 WO 2006/086028 PCT/US2005/040124
finger gu'%%ﬁe%iceﬁ%e%%%?ﬁgaﬁﬁﬁg ﬁgggr&jg aCCOMMPUHSl & Wide-Pait BoFRE Bzes

becausé it SHTShteR4ERE N Rh Angriafr JoMBPRaT thdHinder ofietign Tiefitrger geiddatmdcend®? contains
a windogkdoptheesensors 6vandhdrive (ingllside seveatithase elements in alignment with a relevant
portion of the subject digit or finger. The AE53400 sensor or AES3500 sensor both manufactured by

Authen%dg%lﬁlboume, FL would both be eEally suitable as fingerprint sensors to sit within this
window. a8 Recs sHiderdesicaritainnd dngerarigtnissserd Torsyshemintypeasybfssensors

(shownyeusinaayTbevingthevideedringand subBfilajedtapivinelecireat-Condmstivity.dar thatprovided by
a drive g WikhigdapdiaibalResEIE METBHEAGRRONIMENSS (hig may also be the case and its
nature. The front is concave from the sensor window to the top ridge and has shape derived
from a short set of radii to create its generally concave contour. The fingertip will contact
this front portion of the finger guide device 12. The rear section radii create the least steep
concave contour and are meant to cup the portion of the finger or digit between the
preferred print and the remainder of the digit adjacent to the body. The end of the finger
guide device 12 furthest from the fingernail contains a continuation of the feedback ridge but
is not intended to use the finger joint or skin ridge under the joint as a means for positioning
the finger adjacent to the sensor 16.

The finger guide device 12 contains a window for the sensor 16 to reveal itself in alignmerit to
the subject digit or finger. This window may be sufficient to contain a drive ring needed for
certain types of sensors {shown) or it may cover the drive ring and substitute its own
electrical conductivity for that provided by a drive ring. In the preferred embodiments this
may also be the case and its performance is equivalent, aesthetics being the only substantive
difference. In FIGURE 2 the drive ring surrounding the fingerprint sensor 16 is equivalently
exposed and the finger guide device 12 is used as a supplement to the drive ring and is

conductive. For certain types of scanners or sensors the invention works without an open
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performance is equivalent, aesthetics being the only substantive difference. In FIGURE 1 the drive
ring 17 is equivalently exposed and the finger guide device 12 is used as a supplement to the drive

ring 17 and iwg&gm}{&gin the field of possible preferred embodiments, LQST @9{%%4%?§ning may not
be necessary for certain types of fingerprint scanners or sensors; however, alignment Is a necessary

e wind e TR BRI BIE B bR GuitR BMERM ST BAESHAHS SBh Bl

f
the window in t"e%Tow St portion O
plane th&IERINIASNEIS, strict positioning with this plane is not critical to performance as long as the
subject finger can contact both the finger guide device 12 and the sensor 16. The pliant and flexible
nature lvipg fingers facilitates this within reasonable limits. Under some circumstances,
performfh%gﬂga% g’?ﬁlﬁﬁeesr im bgr%yé%ﬁwagﬂﬁsﬁﬁ SHEDEREBERRIGI ShsibdEn 6 TEURE down to
after thelfiFlgeipginbentinger giidacierisack. vitie wreseris istightiotilithgatyad frombeincoptiaiatselection

of verticahaositioRs, thedingaieaidsudovien ok BeserersmEFRIPaMIORANE LGRS RNge of
posmonwcf éﬁ\@s&@!t&ﬁ or ei(#]u aler:%%ré)te tive means) is provided to keep oll, fluids, dirt, or other
unwanted materal S Vo HELenldt Ao WiftGirsesst krsiemstiergyumtifebsing material
that is inipd1Sieds tohediingatsceidd devimelndestaddceritamitiantsp Ofiteniotecitewemeierialyimay be
subsiituigshionagarkelsaoman conpemalcaalinasapalieddnciisavan, Wieh sefidity.of partially

solidify tp create a protective harrier. The invention works with a variety uit board protective
D gleale s proge

Gtk ISR SR g Marfe QR Toriabin AR RSRPIRIBNIR kRS A EstR ctive

means avsiiabl
means. 141AMB 2006710860 28 RARIUSPO0E M XeePhbdingasdriderseriteat 2reomainsineor more

MOUNtINGHADRSRSEH AN riRGHHSHeX AMRIHiR tﬁﬂ(«?ge%{eé)‘aﬂHﬂg%ﬂﬁL%ﬂ?%}ﬁn?&%ﬁ‘ﬁb?ce%c%%ese are

used to ?59?0{ e fin erfgeyide device 12 with the sensor 16 and gasket 14 with its printed wiring board
18 or othet Mountig 2 eshLeaed: im ik SoPVRUnTaTerQih Agka kgl eredbriestsi el fhcken 22 and
finger glitlewddoidbose skitlsia theéhperroamstyiu itsubingreamplisiitgdhe upisesrcovemhareanddnating
under coeerdfis TAls Naydedagtiitated with any suitable mounting means known to one skilled in the
art.

FIGURE 4A discloses an overhead view of the preferred embodiment of the finger guide device
12 of FIGURE 1, with a finger mounted thereon, the finger being positioned onto the finger
guide device 12 enabling matching of a relevant partial image; and FIGURE 4B discloses a side
view of the steep forward slope 27 of the finger guide device aligning the finger so the
relevant portion of the finger will align with the fingerprint sensor.

FIGURE 5A discloses another preferred embodiment of a stylus 10 including the finger guide
device 12 and a fingerprint sensor 16 mounted onto the grip of the stylus for a signature
capture pad commonly used as part of a payment processing system: and FIGURF 58 discloses
another preferred embodiment of a pen 34 including the finger guide device 12 and a
fingerprint sensor 16 mounted onto the grip of the pen for use with a point-of-sale payment
terminal wherein the purchaser signs receipts using the pen stylus while locating finger using
the finger guide device of the present invention.

FIGURE 6A discloses another preferred embadiment of an assembly drawing of an electrical
computer input stylus including the finger guide device 12 and a fingerprint sensor 16 to be
mounted onto the grip of a stylus for use with a handwriting-digitizing means such as an
electrical digitizing pad 33 (shown in FIGURE 6B) or tablet computer; and FIGURE 6B discloses
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The front portion of the guide serves as a stop and location reference so designed to meet the
fingertip or thumb below the nail and avoid differences in position which could be caused by

differences i finger or thumbnail. This is a distinct advantage ovg&éi)% %ﬁ§/&%54clamp over
Or Cross ove%r%é%%gl side of the finger. FIGURES 2 shows a finger guide éew?:e 12 and

fi [ j I ing.. The finger guide deyice 12 is displayed and the
clements Dl A e e B s o tne

sensor 5 WsRCH /B ATIREETARETESAEIS EbMAESHoPRtththeanisopfhedsyiun thevtop rigkge and
has shapettlétivestrégundisheteasical tagiiimeraatet T avneiilitCARGAVBIERNOL - Ehe finggrtip wil

tact thi [ f the fi ide device 12. The rear section radii create the least steep
gggczze&&%né U?f%@%%seg%tgt%%&p L#t: %%%%n SHRRATRRS ~2REH HERN SERI 38R Opr¥BRRS print and

the rem&IRTREVER t1REIORYIESRGISSe M tsomEnssian. T efiaEsrnhiatfinythergidaidode fice d 2 futiest from the
fingernaﬂicam&aiaSa@mntiiﬂaﬂH@FbDEt%@efeed’ﬁ%hd&ﬁ'ﬂ@w@?bﬂ@f@ﬁgmtﬁ@&ﬂﬁﬁﬁsﬂtﬁ?efi%&gréﬁ?'?t or
skin rid the joint as a means.for pasitioning, the finger.adjacent tg the sepsor 16. The finger
guide d%?‘/%g\qi%[_é‘cg%%gir?s Sae%{hdgt\?vc 8&%@%@%@% &E ?%]F%vea{ffi’f%aéff’fh f i B8 ﬂ‘?é*‘éd%ﬁgbt digit or
finger. THREGRIEHSR MBS Beasismicla mneshesrgfeaattiombidimesdddifo presetiimtypéisntisensors

(ShOwn)airdymaycc@gaétb&dxémdfﬁmﬁmﬂswQ&Hﬂﬁ@eﬂﬁlﬁﬂgﬂtrﬁlQﬁlékﬁaéﬁ%@%%gv#%f@{n%mwided by.
a drive rj referred embodiments this may.also be the case and its performance is
equivale%tg%ggﬁgetggg b%rinédt né%ﬁi‘){/‘ %Tmﬁ%ﬁﬁ‘velsdif-%%ﬁg Y FFEUIRE Z“Eﬁé) dhe HRFRIFFSunding

the fingetifisiEieatest signsrelthivattinlly sgpeddisasianaturniyeicgtiolk addevind ¢gpiswend alstas

supplemepetentiie diive iy aadds ®ARONGEYR. HOTHBRSRIBHYResAlSRARNRFROTSRRELS R nvention
works wmn%lt%an open 15 WO 2006/086028 PCT/US2005/040124 window. Examples can include but
Ite

are not Iim to optical scanners or sensors and certain ultrasonic sensors. FIGURE SA disclqses a
side view of the preferred embodiment of the stylus of FIGURE 1 including the finger guide device 12

of the presest EnandoprtherallylumBAnReinamihelpssierNthid IR R 3B lisElasesAide viRw of a
second Wﬁ{grrrgod t%rpé:) %dcil%? epé;%fé%%rsg%gf gggerpﬁnt enrolled as an emergency signaling digit to
indicate to the system that the writing is under duress or even forced illegally. In such a
case, the system could not authenticate against the expected enrolled fingerprint, but would
recognize the match with the writer's designated emergency finger which can be interpreted
as the writer’s request for emergency assistance. This emergency digit fingerprint match
could be used to trigger “silent alarms” to provide emergency assistance to the writer. As an
alternative to rejecting the subject writer, the system could be programmed to appear to
malfunction or communicate other reason given for writer’s failure to authenticate and
simultaneously be rendered unable to complete the signing transaction process or otherwise
delay the approvat of the signing transaction pending the arrival of emergency assistance,
such approach intended to minimize the risk of harm to the subject writer under duress. This
additional preferred embodiment as well as the DSV alternative embodiments disclosed
previously include use of a circuit board 31 and stylus point 32 to form a subassembly 30,
which is in wireless communication with the electrical digitizing pad 33 shown in FIGURE 6B.
This subassembly is described in detail in United States Patent 5,576,502 and others cited
therein all of which are herein incorporated by reference. Other equivalent subassemblies
and subsystems designed to communicate with electrically operated digitizing pointer and
handwriting capture pads or tablets are known to those skilled in the art of computer
handwriting capture devices and systems. The additional embodiment uses a subassembly
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FIGURE | including the finger guide device 12 of the present invention, the stylus 10B being tethered.
The finger guide device is revealed exiting the top of the upper cover 22. A grip pad 29 is disclosed

which is madﬁ,gfz%ﬁﬁgﬁ%d frictional (relatively high coefficients of frictiongé?ﬂ}dgt%ﬁég&tﬁgged to

provide a more comtortable and stable grip. This non-slip grip surface attache e under cover 26

helps k the stvlus,fr ing as the.user re es and replaces the finger into the finger guide
device u%?l%%?l% ?Sn%yr%%égﬁ? (a)?yaﬁsné%gﬁd_ p't?r?/ 8I?€€?ﬁﬁ§n§? fg?%%eorc}eﬂngec#%ﬁﬁa%fg%ﬁ?gﬂ?%aterials
with highsbetlitientyhsrsaaidy dFe replagas thendale srilieigisa the ahowndimdifdéRbut arachdhiimited to

rubber, wigthanceheseRkeaigealenand siededeatbeeildRE A Bigclasasrarovigshead yigw of the
preferred embobime of the fip er‘aqﬂlgde device. 12 of FIGURE 1, with a finger mounted thereon, the
Compatible w c% Wrtng-gigit C ﬁs

finger belngpp05| |oné oo the inger guug% 1V|]g!en§2pgnsaﬁlﬁn1g mLéSt%hti é %?Ir%lsevr% rf | image;

and FIGURPURCcdlieoBetvgeidayfeino gk stdedRbridarissioise 27 etntnsdihymvgafde tiessce
aligning dhrdingeiceorntheeiftayashapripheal thesfingaiswibadion withthe fKosipintisarsor; RIGURE

5A disclgses another preferred bodiment of a_stylus 10 including the finger guide. deyice 12 and a
fingerpri%tS % %%Ora T% ?ﬁ%&n i %%ng‘?ﬂ‘é brﬁBu%% %ﬁﬁ%ﬁg’%ﬁé §ngr!i§?ﬁ% thﬁ%tﬂ%%ﬁ% 88%1%8 ly used
as part éhd phgraemayobalyng Shetsant MeorreRPEBRMIscuseyviadother prefapeidemivatdiment of
a pen 3hinchshacthe dagesduiomsieee di2-aad & tRagiiat aersalyeamnanBted-ante. thangrip of the

Cous wHTESTSEAHD FHGRF LCtieh G RIS QUidRe e B B i R, FICCREGA
disclosesraaiethi sastesteeharisodintenioof andaysemisiythanipdhef pontilectfida fowerportdigihput stylus
includingdheeinaae griderfay st randarinaaiacinssersenitGigLenmeyniashantorihegrrof a stylus
58) or (bl REEIER S0P L BTl AL B RS S056 O 4atoB BEah A0 Tt
preferredidgn botithent dftandedsemsicthe Bogbcabtmpeiér nigas widersthecioitingsthefemgerfaguide
device Ighangbnaeriiisensardf motntedopio he grif oitbe stlds 4Rwaemussttawithyits
correspondIn Se Sk aatizing taLet 3B 48 GORAL S RanGvAIIng SHCh.as Grawing: w may be

sufficient to contain a drive ring heeded for certain types of sensors (shown) or it may cover

the drive ring and substitute its own electrical conductivity for that provided by a drive ring

17. In the additional preferred embodiment this may also be the case and its performance is

equivalent, aesthetics being the only substantive difference. in FIGURE 6A the drive ring is

equivalently exposed and the finger guide device is used as a supplement to the drive ring

and is conductive,

FIGURE 6B discloses the electrical computer input stylus writing mechanism in FIGURE 6A in
radio frequency electrical communication with the electrical digitizing pad 33 shown in
FIGURE 6B wherein the digitizing pad sends electrical signals containing information on the
handwriting to a computer. A stylus may be used for handwriting that is digitally captured
and transferred into a computer and this is preferable in this application to attempting to use
a traditional computer mouse because a mouse is not reasonably capable of rendering
handwriting. In addition, a stylus in this configuration may also serve as a both a computer
pointing control device and a handwriting capture device, but, as noted, a mouse is limited to
a pointing control device and is not a stylus.  Before or during use of the stylus for its
purpose, electrical signals containing information on the fingerprint may also be sent to the

computer either via the digitizing tablet, by wireless sighal transmission and reception, via
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writing, or signatures for computer processing such as image capture and storage or dynamic
signature authentication in conjunction with fingerprint authentication for a combined biometric
authelnticz?ltiogvgfﬁG )ﬁg&oighis_e}ddi.tional preferred embodiment pf the presggtnwggja{aﬁfes a second
security biometric identity verification method to be used with fingerprint authentication. In another

preferregl@mpadinent f iePresenbibentiapdied e, of Ay BRmis SlopFHIENEHisAIRmBRY)

combined with the finger cup device and fingerprint authentication or identi.hcatlon system is intended
to confimvm&@fh@ﬂﬁhg%?pwgstamw&nﬁtf&ée@%?gHbﬁ%g%%t\ﬁmg/ Rigfir medigirfttineShditdiRg a legal
expressianofthiiveageement and will, rather than writing an objection or rendering other
non-meaningful writing. In yet another preferred embodiment of the present invention it may be
desirable for the writer to have a different emergency fingerprint enrolled as an emergency signaling
digit to TRREshetb i peRemripis RAEDH ARG SEHANE Y itiieds rfelricddrannbeation miaes a case,
the systeinh cauieitopt authentiistRageinst thResxpapigidaisodleth fingarpantiratbwairdd reeggnize the
match wj iter! ' > inger.whi interpr +aS riter's request
o eme s e B e o
alarms"‘hé*‘ﬁfévide emergency assistance to the writer. As an alternative to rejecting the subject writer,
the system could be programmed to appear to malfunction or communicate other reason given for

writer's ay L“E%i&%x?t“iﬁﬁ{‘?ﬁ%ﬁg’&@grn%‘fﬂ%6\%%8#1%&%%826%ﬁ'& "eLHnaR! eoFOthe?

RRIG e Slanipo
transaction process or 0 ise delay the approv the signing transacfion en%lmg the arrival of
emergethey Piserstaiftentdor vih Bro apPRisEnde MBS AR dntiBeariart de Aighh ob the gimsjestr@riter
under dwgess, Tihis iacklidenahprateradiemibadiowiat a8 wellprsstie aRtadie radveembatispents
disclos ously includ f a cireuit d styl oint32.to form, a subassembly 30,
hich 1 B b e B e R A e
subass@HRAY et AtieRtafNA RREANS M Paten So5TeMbcapRERHYeEHb@2REASH all of
which ajigdirieindsomeairiedayhiafaresseir Qibeeastibradeniestibassemblies and subsystems
designed to communicate with electrically operated digitizing pointer and handwriting capture pads or
tablets are known to those skilled in the art of computer handwriting capture devices and systems.
The additional embodiment uses a subassembly
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17 WO 2006/086028 PCT/US2005/040124 manufactured by WACOM Company Limited. In this
additional embodiment, the circuit board, and stylus subassembly 30 replaces the ink cartridge 24
shown in FIGYREqkandsthis replacement makes the finger guide device %gm%&lﬁﬁu'ﬁal computer
input stylus compatible with computer handwriting-digitizing pads which use this wireless method of
communication between stylus and pad. Flﬁgﬁﬁﬁﬁfloses an exploded view of a finger guide
device fingerprint sensor system in a stylus Q. finger guide device 12 is displayed and the
element15[ sigé);vyvn include left and right sides steeper than the front and back and of a concave nature.
The frontsotitive from the sensor window to the top ridge and has shape derived from a short set
of radii 'g) crgaggﬁggfﬁerally concave contour. The fingertip will contact this front portion of the finger
guide devic . ear section radii create the least steep concave contour and are meant to cup
the portiw E’f gklg%rlinger or digit between the preferred print and the remainder of the digit adjacent to
the body. T ée of the finger guide device furthest from the fingernail contains a continuation of the
feedback, ri j ' ed to use the finger joint or skin ridge under the joint as a means for
positioniﬁ’g ﬂ%gﬁégr@g%%} %o the sensor 16. The finger guide device 12 contains a window for the
sensor c?t ﬁ?\)@ﬂ'ﬁl}é‘?” to the subject digit or finger. This window may be sufficient to contain a drive
ring needed Tor certain types of sensors (shown) or it may cover the drive ring and substitute its own
electricah% H%txﬁ@& q %R#‘(Eied by a drive ring 17. In the additional preferred embodiment this
may also be the case and its performance is equivalent, aesthetics being the only substantive
difference. pkpRfy&A the drive ring is equivalently exposed and the finger guide device is used as
a supplement to the drive ring and is conductive. FIGURE 6B discloses the electrical computer input
stylus wsilingypegharigman FIGURE 6A in radio frequency electrical communication with the electrical
digitizing pad 33 shown in FIGURE 6B wherein the digitizing pad sends electrical signals containing
informatjgn gRIbR d@vEkvriting to a computer. A stylus may be.used for handwriting that is digitally
captured and transferred into a computer and this is preferable in this application to attempting to use
a traditigal@grmmputer mouse because a mouse is not reasonably capable of rendering

30 SUBASSEMBLY
31 CIRCUIT BOARD
32 STYLUS POINT

33 ELECTRICAL DIGITIZING PAD
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handwriting. In addition, a stylus in this configuration may also serve as a both a computer pointing
control device and a handwriting capture device, but, as noted, a mouse is limited to a pointing control

device and ishota,Styliiss Before or during use of the stylus for its purposjgcﬁ@é‘zt&&g%[t]ﬁ{ggals
the

containing information on the fingerprint may also be sent to the computer either via igitizing
tablet, by wireless signal transmission and reception, via 18 WO 2006/086028 PCT!US2005/040124
optical transfer of data, or through a separate ?N@ electrical communication with the computer
with no substantive difference in the resulting practice and usefulness of the present invention.
Througheuthere are various patent applications which are referenced by application number and
inventor. The disclosures of these applications in their entireties are hereby incorporated by reference
into this specification in order to more fully describe the state-of- the-art. It is evident that many
alternatived, fitgdifigaiderdsvigrdfoammibiioD Prre 4 Sosarnyiobsrisef e firgderinhsenitohaing be

apparengfdgotaass shidlagih she ayinsighbehhedissiesuiaidemin:dt iniHendaehialithe metes and
bounds of theé)r%serbt invenplon be determ'n%d %y tréef% ended.claims r&l%h?gr thanl{tigﬁthet language of
the abo%%ngﬂ\écﬁ] & ﬁ\,ﬁgﬁé A0 SGERaReth t?\?es, difi etigﬂg?ragfﬂ arfations RgnP rm a
conjointiingeiopetative erxygivalerissaatiatie Nekesbtocheofitiiud #d anitiattiléregiin and seaplatirahese

claims. $2M{dr? IER/EA2RHE 1ML AMBAL L2APARTR kb HRhY bbledke FiNGEERJEMP 14

GASKET 16 FINGERPRINT SENSOF?] 1‘2 DRIVE RING 18 PRII\é ED CIRCUIT BOARD 22 UPPER
cOVERD fest n a sta le position onto the fingerprint sensor repeatably each time the stylus or pen

is used to generate a writing, the finger guide device reducing the incidents of “false rejects”
for purposes of identification or authentication of a person using the stylus or pen.

2. The finger guide device in Claim 1 having convex sides with varying radii of curvature, such -
radius on the front side being designed to position generally the same relevant portions of the
finger over the center of the sensor in a region on the finger ranging from between 0.20
inches to 0.90 inches from the lower side of the finger nail.

3. The device in Claim 1 with an outer ridge that causes distinct tactile feedback to indicate
to subjects that the digit in not positioned correctly over the sensor.

4, The device in Claim 1 with a surface frictional property to allow the finger to slide easily
towards and stabilizing in a position of global minimum which also correlates approximately

with a correct position over the sensor.

5. The device in Claim 1 with a higher thermal conductivity than other parts of the pen or
stylus so that as heat is conducted away from the skin more rapidly by said device than by the
other parts of the pen so the device has a tactile property of feeling cooler to the touch than
other portions of the pen, thereby communicating to the writer that the finger is placed in

the correct area.

6. The device in Claim 1 with one or more mounting bosses attached for alignment and
attachment to the stytus.
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CL_AIMS I Cl%g'aau f Jm&er guide device for mour)ting over a finggrprint _‘Q‘%’?‘R)rszﬁtﬁ%ﬂm 4rprint sensor
being disposed In the grip of a stylus or pen, the finger guide device having concave sides, the

concaveidee 'iap [IRiSIRAALReRIHAERe ARddiNdet Gnser e deyice uiding e finger

onto the sensor jn essentially the same position in an axia on and in"a lateral "direction, the
finger g fIEEVICA BRI G Gariwaifipedi€trRe Radvant portions of the finger to rest in a stable

position onto the fingerprint sensor repeatabty each time the stylus or pen is used to generate a
writing, the fi blllﬁi& i ' NG f "false rejects”. for purposes of identification or
authenticatfgﬁ%)%a'g pe.rscftrfé \SE% ﬁﬂﬁ%ﬁ%ﬂ%&p %%%%{g The" mgaef’é%%pe” Ea\'ffec%é’?ﬁ g?ﬁirﬁ’\“f%ﬁ@ﬂ%g convex
sides wiflf GV Eadinosed i er e ehe sdiisosPeRe therfingge sidagiadsiyprabtopuditiantgenerally
the sameaeieusnt poftigaspahthe fingapaved thieeaaniepoh thessanses IRaITegion andbrdfinasr ranging
from bet 20,1 90 f he tower side gf the finger nail. 3. The device in Claim
1 with ar?‘(?gt%srg’ r%peeﬂﬁ%%i%g%g%\{{s}t%ﬁ%ggﬁé%e%{%ga% o %g?ggfeaiogs?ﬁn %%tég}%ﬁnﬁ% &8ii€in not
position&lF FeFr8Lilg\BE Fiaese REER . the TrRE e cesanEalinthe witheanssitieod irictiorial pirsptety to allow
the fingearto slideiaasilydiowasds eedraiedilizing ifeqiqosiianied ghebadipinimune Which alsoaerrelates
approxi | ' osil ver.the sensor. 5. The device in Claim 1 with a higher thermal
conduct:%.?ttlﬁt nas‘:]‘ﬂit %ﬁ%ﬁ %is;tt(ﬁc E%%{%Hefgl %%rabts{%yﬁ?ss}gg Ba %sg}]ee%? ?’ser@&%&gfgarar\?%%ﬁf@m?ﬁ%rbkin more
rapidly bg)rggigﬁaeiyp(}gstwérpw inaubsequently used to generate a writing; the finger guide device

reducing the incidents of “false rejects” for purposes of identification or authentication of a
person using the stylus or pen.

9. The systern described in Claim 8 with feedback means to assist subjects placing their digit
in the right position in the finger guide device,

10. The system described in Claim 8 with feedback means 'to assist subjects placing their digit
in the right position and with the right pressure in the finger guide device.

11. The system described in Claim 8 with bumps to assist subjects placing their digit in the
right position in the finger guide device.

12. The system described in Claim 8 with Braille to communicate to subjects placing their
digit in the -right position in the finger guide device.

13. The system described in Claim 8 wherein the finger guide device or finger guide device
surface is conductive or partially conductive to communicate a necessary electrical signal,
frequency or potential to the human tissue in order to facilitate improved operation of the

Sensor.

14. The system described in Claim 8 wherein the finger guide device or surrounding area is
marked with visual indicators or even a painted fingerprint to indicate that this is where to
place the finger.
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other parts of the pen so the device has a tactile property of feeling cooler to the touch than other
portions of the pen, thereby communicating to the writer that the finger is placed in the correct area. 6.

The device i%'%ﬂ% LyYjf, one or more mounting bosses attached for aligq;gg%%qm%%hment to the
stylus. 21 WO 2006/086028 PCT/US2005/040124 7. The finger guide device of Claim 1, wherein the

stylus is electrical in nature and in communication with a handwriting-digitizing pad. 8. A finger guide
device for mounting in alignment with a fingerprint sensor, the fingerprint sensor being disposed in the
grip of d5tyllibofipeer gedinderieiiofe @aicd ewbdiitig tbfewiirits dortlentriohh iingEysamno be

capturegyiininiRiBe Wk StHMRIsHsRASbHINEPpRPIStration process, the finger guide device having
the same general shape as a finger, the finger guide device guiding the finger onto the sensor in

essentially the same position in an axial direction and in a lateral direction, the finger guide device
enabling &he géavécallfothpostiipeing eviingepamniong dirgmfimgfestanrest ithe ftadsie paditicledoto the

fingerpr&hﬁﬁ\fﬁqg:repeatably each time the stylus or pen is subsequently used to generate a writing;
the finger guide device reducing the incidents of "false rejects” for purposes of identification or
authentication of a person using the stylus or pen. 9. The system described in Claim 8 with feedback
means to assist Sopfeatsigtadavicehbivtigia genheatlyheposadshapehdifingsorguiderdevieieinkOa The
system desgribedyin Glam Etwgltmgédgﬁ@g m@epﬁmgg'at mh%atﬁalasmaénﬁg gigita i right
he fln%fe?1 uide device, 11. The system described in Claim 8
Igit i

position and with the right pressure in ]
with bumpS PSSR ST PREC DR B b TP BSRGR BB RHE R, %, TS BB, 12, The

system destwibrduhaii;Gliadm 8 with Braille to communicate to subjects placing their digit in the -right
position in the finger guide device. 13. The system described in Claim 8 wherein the finger guide
device or finger guide device surface is conductive or partially conductive to communicate a

necessary Ble@icEE AR YRS IS AR $EHRE the human tissue in order to facilitate improved

operation of the
whereby the device guides the finger onto the sensor in essentially the same position in an
axial direction and in a lateral direction, the finger guide device enabling generally the
same relevant portions of the finger to rest in a stable position onto the fingerprint sensor
repeatably each time the stylus or pen is used to generate a writing, the finger guide device
reducing the incidents of “false rejects” for purposes of identification or authentication of a
person using the stylus or pen.

17. The finger guide device of Claim 16, wherein the guide includes a pair of side portions for
purposes of centering the finger or thumb onto the scanner and a rear portion to

accommodate the portion of the finger extending backwards past the sensor.

18. The finger guide device of Claim 16, wherein the concave portion of the guide has the

general shape of a finger.

19. The finger guide device of Claim 16, wherein the stylus is electrical in nature and in

communication with a handwriting-digitizing pad.
20. The finger guide device of Claim 16, wherein the stylus is used with a system capable of

dynarmic signature verification used to verify that the writer has signed a signature belonging

to the writer.
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sensor. 14. The system described in Claim 8 wherein the finger guide device or surrounding area is
marked with visual indicators or even a painted fingerprint to indicate that this is where to place the
finger. 22 nggoﬁggggg‘gjggs PCT/US2005/040124 15. The finger guide d%ﬂ?ﬁ]‘@iﬂ?ﬁmﬁt wherein the
stylus is electrical in nature and in communication with a handwriting-digitizing pad? 16. A device for
positioning a finger onto a fingerprint scanner, the finger guide device comprising: a. a finger guide
device h ving a\%_enerally recessed shape dimensioned for receiving a finger or thumb, the finger
guide device MEVRSY AFRRAP ORI HATIAG atheLedie Dipeisuserors e aBistaRy W#RAPIErobf the
finger ordynamicusidesheativehiédingerndibaintisain haiinsodshinataeaneeiriabiting teenfingenguide
device: WiRlaNY fae device QudesdndipRatoniadi seirol gssentially the same posiion in an
axial direction and in a lateral direction, the finger guic}e evice enabling generally the same relevant
portions of the finger to rest in a stable position onto the fingerprint sensor repeatably each time the
stylus or2@en iEweséuhgorgenideatizdanriting.l4ive fisgewigericie devicsibredticing thednsidants @fdalse
rejects” j ificati icat] using the.stylus,or pen. 17. The
g U e R O o S AL WF B o
centerin & AhaSiesRta S %f@%@éﬁ%grdéﬁﬁrﬁ%r portion to accommodate the portion of the
finger extending backwards past the sensor. 18. The finger guide device of Claim 16, wherein the
concavesportig of e Qe NAs: BBRG 7k SRe:l Rlnas, 18- Thg finger guide device of Claim
16, wherein the stylus is electrical in nature and In communidation with & han Wﬁﬁng-gﬁgﬂlzﬁg pad.
20. The fifiyEPlgtREacmBEaPl efantestinatineithtsubinas 1sersbafomnhes eystemanipaling shedynamic
signhaturenwesifieatiof theqsbiativgrifyvibat the writer has signed a signature belonging
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to the writer. 23 WO 2006/086028 PCT/US2005/040124 21. The finger guide device of Claim 16,
wherein the stylus is used with a system capable of dynamic signature verification wherein said
dynamic signature verification system is also available for use as a way to authenticate or identify the
writer. 22. The finger guide device of Claim 16, wherein the subject has enrolled a second emergency
digit fingerprint for use communicating an emergency distress signal, the match of which is a signal to
the system to respond differently. 23. The finger guide device of Claim 16, wherein the stylus is used
as a computer pointing control device capablaB$eRNENticating the subject user before or while
controlling the movement of the pointing device. 24 ABSTRACT A finger guide device that positions a

finger (or minutiae containing digit) of a subject on a fingerprint sensor in a manner optimal for the
operatioh Gneeniteiticsavisothdentsicanern (IR dpashimé asspuB by efighutiehtehiss ep @

identificafigRriskesriaee by dingemsinipmatchingrEhe-Ergesuida tRceRibR feriaisihisomay also

be used for enrollment of ti‘le initial fing&&yintt%%tuaoinnto t]tlje nse{%tem thrngSh qne o re readicngs of

: r
generalli'/v 115 sgéﬁg%mlgéfae\?gynkjspgﬁi%%% 0 e?rl]ngerprlnf) for ransfaaﬁgr? iFﬁo a e?ﬁﬁlg 6 Yorfublre

comparissriaingnaldisirineehelfigeeegoidenderie dichvisrditly auiibe wedsighjeatolimertsdirger into a

position wheyermselgManidaestiatoahbeylingeriraligneskviinibe: firgeimsintssannanerheensas so that
said relevant portion of th scar}ned or.se?sed fingerprint will orre\a e \%vithf generam/ same relevant
5_?(? ?5 Eg ar Tutur

IOOrtionsr h nfir?@éﬂ?ﬁﬁtc r@ﬁoﬂgﬁrﬁgﬂglﬁ%g?ﬁ arison o

a{th n,mnto A iSRS, 8P F
0 the tempfate’ The finger guide device’may also
serve to providiegteniperéinger guiden geriteracaciginribbnte it e feetiibaekt ordthee fong’y ohiseér

feedback,Jibgfingrr-guWdedsyiceMapRise GRNtRiReAR AlighaYAGe fidoaithfarlsepmavdat
uncomfortable due to application of a high pressure per square inch on small areas of the flnﬁer if the
finger is SRR CBLY PoSRIBHELT (B CRBRLTAGS Lo et DRk Bmess HRSRH A Wil RBIEHRG (A brylus or

pen, whigénis aliyclarmordaantfoasides Dhalndeeguidet dewdeusinytiraseteeunve dlinside@attace to
contour tha finger guide device may also serve to provide temperature or temperature equivalent
tactile feedback or other forms of user feedback. The finger guide device may also contain
an outer surface ridge with feels somewhat uncomfortable due to application of & high
pressure per square inch on small areas of the finger if the finger is incorrectly positioned to
encourage correct placement of the finger while holding the stylus or pen, which is much
more comfortable. The finger guide device may have a curved inside surface to contour to a
wide variety of fingertip shapes and sizes, wherein the sides and front of a preferred
embodiment may have shorter radii of curvature than the rearward portion of the finger
guide device. The front of the finger guide device may have sufficient steepness of its sides
and shortness of radius of curvature in order to serve as a stop positioning the tip of the
finger between .20 and .90 inch ahead of the center of the sensor where a relevant portion of
the finger will be aligned opposite the sensor. This is an ideal position to enroll and iater to
authenticate a human fingerprint. The finger guide device material may be smooth (or
lubricated) having relatively low coefficients of friction to permit the finger to slide easily
and non-forcibly into a global minimum position at the bottom of the recess of the finger
guide device while gripping the stylus wherein a relevant portion of the finger is then in
stable alignment with a scanner or sensor. The finger guide device material or surface may
be electrically conductive and thereby serve as a means to transmit a driver signal to the
finger tissue to facilitate the improved use of capacitive or other types of electronic
fingerprint sensors requiring this electrical potential sensing means. Additional tactile
enhancements such as twin positioning bumps or Braille or even audio feedback or visual

indicators may be added to the finger guide device or stylus or pen. The finger guide device
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wide variety of fingertip shapes and sizes, wherein the sides and front of a preferred embodiment may
have shorter radii of curvature than the rearward portion of the finger guide device. The front of the
finger guide device may have sufficient steepness of its sides and shortness of radius of curvature in
order to serve as a stop positioning the tip of the finger between .20 and .90 inch ahead of the center
of the sensor where a relevant portion of the finger will be aligned opposite the sensor. This is an ideal
position to enroll and later to authenticate a human fingerprint. The finger guide device material may
be smoctid(styllsbsicadadhinabingseel atvophr doiweto effitientgranfiictignatoineeranifithcidmgerteongiade easily
and ”O”afﬁhfém}’c%{ﬂ%oo? Q:IQP@NTEHQ H%P&S%P@h%t én%rngﬁgom Qéﬁﬂﬁri&‘?ﬁéﬁ)%éhﬁ fingsfingvide device

white gripping the stylus wherein a relevant portion of the finger is then in stable alignment with a
scanner8f $ERSE NI SIS G SieRatEGicd WeakERaT 8P‘§’1§rfia%’écﬁ15‘§7 Wis QR GTEAHy EBNRIERI0E and
thereby serwans acmeats teciraltsnadrardlidevisgnajdodhe ditgeritissyetto fasjitates¢thddfoeroved use
of capaqfive ggngmglj;gt)(pee%&jeg]&ﬁtggmg Cgp}ggir&rggrﬁgpsors requiring this electrical potential sensing
means. Additional tactile enhancements such as twin positioning bumps or Braille or even audio
feedback or visual indicators may be added to the finger guide device or stylus or pen. The finger
guide device 25 and stylus or pen may be used cooperatively with a dynamic signature verification
system to authenticate or identify the writer or for the alternate or combined purpose of verifying that
the writer has signed his signature. The finger guide device for use on a stylus may also be used as a
computer pointing control device capable of authenticating the subject user before or while controlling
the movement of the computer pointer. 26
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