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OF THE INVENTION The invention relates generally to a finger guide

called a finger guide device used to position a finger, thumb or human
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to capture an image of the mini rm ga relevant portion of the
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finger forcibly insergégﬁ%l%{)m% in a%]ta p03|t$on. And finally, U.S.

Patent Application No. US2004076314 (Cheng) discloses an apparatus
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orprocess techniques that "lift" and reveal the

Applicdtmgedfi0nd 01171 (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.S. Patent Applica;ion
No. US2004076314 (Cheng) disctoses 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
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.
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technologies have been developed that can reveal the fine features within

a fingerprint and capture the fingerprint directly from the finger. Electronic
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to position the finger close enough to its original enrollment position or

identificaURRRERY that the sensor can read a matching relevant portion of the
fingerprint. The finger guide device reduces the incidence of false rejects
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reliabl;rN relgosition 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 so that the sensor can read a matching relevant
portion of the fingerprint. The finger guide device reduces the incidence of fatse rejects by
naturally, intuitively, and non-forcibly guiding the subject finger to approximately the same

and original enroliment position each time the fingerprint identification system is used.

When smaller sensors are used, if the finger is enrolled in a manner that scans one relevant

area of the finger, or perhaps several overlapping relevant portions of the fingerprint which
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can range from ten to twenty percent of all subjects. Systems using the finger guide device
will experience less than ten percent false rejects and fingerprint authentication systems

using the finger guide device may be optimized for even lower rates of false rejects.

SUMMARY OF THE INVENTION

Much like a round or rectangular funnel guides a fluid into a container; the finger guide
device includes a finger recess which acts 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



Much like a round or rectangular funnel guides a fluid into a container; the
finger guide device includes a finger recess which acts to guide the finger
towards the same position on the sensor in a repeatable manner. Another
simple analogy is to describe a bat[ on the point 3 of a pyramid, which is
unstable versus a ball in an inverted pyramid, wherein the ball always

rolls to the same global minimum and position through the natural force of
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encourages the finger into the correct position opposite a scanner or sensor and may be
further improved by providing a variety of tactile, mechanical movement, audio, or visual
feedback means for the subject user in order to make it easier and more natural to “find” the
right finger position again, even after substantial time has passed between enroliment and
the next authentication attempt. In contrast, with basic flat surface sensors or even poorly
designed sensors, this false reject rate for untrained subjects can range from ten to fifteen

percent of all attempts.

in accordance with a first aspect of the present invention, there is provided a finger guide

device for mounting in alignment with a fingerprint sensor, the finger guide device having
4



the next authentication attempt. In contrast, with basic flat surface sensors
or even poorly designed sensors, this false reject rate for untrained
subjects can range from ten to fifteen percent of all attempts. In
accordance with a first aspect of the present invention, there is provided a
finger guide device for mounting in alignment with a fingerprint sensor,
the finger guide device having 4 side surfaces that form a recess for
receiving a finger, whereby the finger guide device aligns the finger with
side sutfecingerbfmtsemsorsniessesrizing théirgahessrivnthe dingstigidirededae aligns
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fingerprint sensor, the finger guide device enabling a relevant portion of a
fingerprint to be captured during an enrollment process, the finger guide
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in a lateral direction during a subsequent identification or authentication
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In accordance with a third aspect of the present invention, there is provided a finger
guide device for positioning a finger onto a fingerprint scanner, the finger guide
device comprising: a. a finger guide having side surfaces that form a recess, the
recess having the same general shape as a finger; and b. a scanner in alignment with
the finger guide device; whereby the finger guide device positions the finger onto the
scanner in essentially the same position in an axial direction and in a lateral

direction, the finger guide device enabling a relevant portion of the finger to rest in a
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the finger guide device; whereby the finger guide device positions the
finger onto the scanner in essentially the same position in an axial
direction and in a lateral direction, the finger guide device enabling a
relevant portion of the finger to rest in a 4a stable position in alignment
with the fingerprint scanner repeatably each time identity authentication
or confirmation is needed, the finger guide device reducing the incidents
of "false rejects" for purposes of identification or authentication of a
stable Pe<5§8[{‘onT g f'&%?’gﬁrggh‘{e %ﬁﬂc%h%ccﬁﬁ%]&gaF%?”%?Eﬂl@?”ié AINGReEH time
invéntion can provide an effective aid ositioning the flné)er n
identitgssetimijichwame povitioration itpesddds bhsisinga glédeniryice reducing
the indJ¥& @ncS?mftg't% 2% ?su%p%ﬁ%%ﬁsegné}eﬁgm%‘tnsnr 'gpta%ﬁgmc%'%n of a
touch (pressure) as well throug b set of basic design and
personconstruction elements including physical shape, material properties, and
surface finish properties. Additional feedback means may also be used to
_aid in the effectiveness of the finger guide device. In practice, the )
The finger iy SRBGTURRERTIRHE ﬁﬁé’gfj RIS AViEE & %“e‘%bﬂ&’&%‘%l‘é%’ét%r gide an
effectiveleidaint postitimiof theefitrger betessentiy dhd seinphsitiatistarcesponiathle basis
and a (XARISIAE Ghaiiem Thde Rl inal MERI- Vi RRESIAE AR SFRRNBES R &% touch
such, locates from the finger tip rather than the ridge under the first joint
(pressufigkRe WRYSPr e ALRition, the finger guide device top edge at the front is of
a low enough profile to avoid contact with the fingernail. Such contact
would introduce error because subjects trim their nails to different lengths
and most would also find pressure against the nail tip uncomfortable, both
conditions having been found in previous devices claimed to help position
a finger upon a fingerprint reader or scanner. The physical design of the
finger guide device may enable sufficiently accurate placement of the
finger over the sensor to facilitate a substantial increase in the percentage
of first time acceptance (of enrolled subjects), said result being equivalent
to reducing the percentage of false rejects. This preferred embodiment
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
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extends up the finger towards the body. The portions of the sides opposite

the scanner or sensor are quite steep to keep the finger centered

laterally. Overall, the finger guide device is sized for an average finger,

yet accommodates a wide range of digit sizes because it only interfaces

with a small curved portion of the finger or digit, said portion to include a

relevant portion of the finger. The tolerance allowed for finger placement
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interfaces with a small curved portion of the finger or digit, said portion to include a relevant

portion of the finger.

The tolerance allowed for finger placement on smaller electronic sensors mounted on flat
surfaces is fairly liberal, yet positioning the finger on these devices remains challenging for
untrained subjects. This relevant portion of the fingerprint might be limited to approximately
half to two thirds of the fingerprint area that will be scanned as necessarily overlapping with
relevant portions of the fingerprint previously scanned (enrolled) and existing in the matching
template, depending on the aigorithm used and accuracy of the system. Low accuracy systems

may  operate  with  even less  than half a  sensor  window  overlap.
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reduce this expected user error and increase the likelihood of subject user
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 competitive with passwords or PINs in terms of user
time and efficiency. Using the finger guide device according to
embodiments of the present invention for both enrollment and
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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 competitive with passwords or PINs in

terms of user time and efficiency.

Using the finger guide device according to embodiments of the present invention for both
enrollment 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 non-
forcibly and ergonomically guides users to approximately the same position or alignment of a
relevant portion of the finger with the active sensor area each time, This guiding process is
both physical and neurai, providing tactile feedback that is important to first use and
subsequent learning. During enrollment, the system may ask the subject to touch and remove
the finger several times. The finger guide device is generally designed to accommodate
fingers, thumbs, or any digits from left ar



generated by the sensor and passed through or reflected by the finger
guide device or its smooth and conductive surface. The generally
parabolic elements of one preferred embodiment of the finger guide
device invention emit and reflect this electromagnetic radiation into a
relevant finger tissue and aid the sensor in image data capture of a
relevant portion of the fingerprint. Fiat sloping conductive sides may also
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Some SRS < ¥ BB ORFEHTS BT BRECHIRS MO EnfiP8eH B HRs Will'dePalopna radio
frequerdylity tmureeltéhedsrghgmmn@tgnaﬂw eTirgdingrrideustviceway heynbdeadéarically

conduct Iepa é("éﬂ%?eﬁ&&é}a ‘fi{éﬂé‘ J"Hg %?8f%eﬁ§§%iﬁ§s€&l89@a5¥ﬁ%ﬁ£ﬁé‘c%n events.

mited to meta eta p ate aces certain ceramics, or certain
In this mmnsagebem@ralsmﬁm RSN asBagR g YeTR- WRiIRtBRgeT quide

device teréegligold teihefouahadeTommn iemmrawger BigéRecatisehef Hscahsplurs sxgnat
e erature but bec us it has erm tv t ts

snerol S0 AL R RS R AT P S B S o v

5m00thof&\ﬁ‘%tép'1ﬁ|‘§tfb‘f©p@ﬁ§aﬁ%y nme genestlike HaeRplis tRlefrth (&f gooeopeferred

embodf@@Hﬂgaf Bycfesling calarr HlWitHTen%ﬁiti@fﬂf@nﬁtaﬁﬁcﬁméf@ﬁﬂth@&!ﬂeﬂlﬁomagnetic

scor th esu Jce%:t can learn the Cé)%ect 'feel". of the f|n unge devi
rad1at1or1 dj 0 4 reley 1 sue and ai &S ?r in ma e ? re o a relevant
can also etter ee € 'sensorin or o determine’i ation.

portion of the fingerprint. Flat sloping conductive sades may aiso improve the illumination of

a relevant area of a fingerprint.

The mechanical surface properties and material selected for the finger guide device may be
important to performance. Since the finger must slide easily inte position, low coefficient of
friction {sliding coefficient or static coefficient or both) is useful to permit the finger to come
to rest at its natural local minimum, which is at the bottom of the finger guide device
properly positioned in alignment with the scanner or sensor. This surface property and non-
forcible guiding process positions the finger in the same proximal location time and time
again wherein a relevant portion of the fingerprint is captured in order to reduce false rejects
and reduce the need for additional touches to the sensor. Examples of materials with such
low coefficient of friction properties include but are not limited to smooth metals, smooth

plastics, and even painted, polished, or waxed surfaces. Lubricants may also be used. If the
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Additional bumps may be added to help orient the finger or enable
subjects to "fine tune" their finger position. These may be unnecessary for
normal or average sized fingers but may be worthwhile in applications
where the subjects have very small fingers that contact tittle of the finger
guide's surface area. Braille may be added to the finger guide device for
assisting blind users or users having impaired vision. The finger guide
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this ridge is designed so that it feels uncomfortable to users. When a

finger is placed across this ridge, while not harmful, it is not comfortable
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the system (which is to say that their fingerprint has been scanned,

compared, and correctly matched). Sound may be used to "guide" the
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The finger guide device may also use physical elements and material properties to discourage
improper use. For example, a preferred method of practicing embodiments of the present
invention surrounds the finger guide with a relatively hard and distinct ridge. While not felt
as dangerously “sharp” this ridge is designed so that it feels uncomfortable to users. When a
finger is placed across this ridge, while not harmful, it is not comfortable because it applies a
high pressure (PSI) to the skin across a very narrow area. This high pressure per square inch
signals through the sense of touch (tactile feedback) that the finger guide device is not being
used correctly. The feel of the misaligned finger is said to feel unnatural and the user will
instinctively reposition his or her finger for a more natural and comfortable feel in the recess
of the finger guide device. The natural tendency is to avoid finger placement against the

uncomfortable outer



skilled in the art of human factors engineering and herein are incorporated
by reference rather than recited in full detail. These feedback
mechanisms may also be used to correct misuse of the system. For
example, extreme pressure on the sensor or a tack of touch pressure can
cause scanning problems. Overpressure can flatten minutiae and
saturate the sensor and cause inability to resolve minutiae accurately.
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connector may or may not be placed In its’0 ousin
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rather anuf cited 10,fu g
htert ops, doors or oorframes keyboards, personal digital assistants,
elephonlcd vices, secur Iémachlnes computln %wces g
t

li
These (RSB TS ARLPIBRY ORI SHbICAl LR ADE e ot ohl Sample,
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generatPHIUR, BHAIARse a voice command or sound or vibration or other feedback means
coutd be used to communicate the need to relax the grip or even to press or squeeze a bit
harder. Said feedback means may communicate to the subject the need to lighten up touch
pressure or lift the finger a bit. Use of a click feedback means may require that a user apply
the minimum acceptable pressure required for the scanner or sensor to “see” a relevant
portion of the finger. Another viable approach is to move the sensor up or down slightly in
the finger guide sensor window in order to adjust for differences in finger pressure on the

sCanner or sensor.

A preferred method of practice for embodiments of the present invention is an assembly with
the sensor and finger guide 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, sensor,
sealing gasket, and



from left or right appendages and to be the same and equivalent to the
use of the word thumb or thumbprint. The use of the words he and his are
not intended to be gender specific and are intended to be equivalent to
she or her. The finger guide device according to embodiments of the
present invention may be used as a device to provide inputs to a system
from a user. This embodiment of the present invention would include
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embodiments of the present invention; for example, a crime might be
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device for a computer. Placement of a finger in the finger guide device and applying pressure
in axiat or lateral directions or combined directions will allow a second utitity use of the
finger guide as a pointing device when the finger guide device is in communication with
pressure sensors or switches. Changing or moving the points of touch contact with the sides
of the recess may also facilitate utility use of the finger guide device as a pointer or control
device if the surface contains sensors to detect the changes, said touch sensor means being
known to those skilled in the art of producing touch sensitive pointing and control devices and

herein are incorporated by reference rather than recited here in full detail.

A user subject may be under duress during use of the finger guide device according to
embodiments of the present invention; for example, a crime might be underway wherein a

user might be at gunpoint and



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 expressly understood that
the drawings are for purposes of illustration and description only, and are
not intended as a definition of the limits of the invention. Throughout the
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white holding the handheld computer, and accordingly, a continuous or
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FIGURE 5 deplct§ erﬂwe%bgﬁlﬁwa lmg%mger guide

device, the finger gwde device having flat side surfaces forming a recess
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and mounted ina computer ay, enab
invention mounted in alignment with a fingerprint sensor and mounted in a commonly used

biometric touch pad similar to fingerprint touch pads ordinarity used with computers for the
purpose of identifying and authenticating system users;

FIGURE 2 is an assembly drawing of the preferred embodiment of the finger guide device of
the present invention of FIGURE 1 comprising the finger guide device, gasket, aligned
fingerprint sensor with drive ring, and printed circuit board;

FIGURE 3A discloses an overhead view of the preferred embodiment of the finger guide device
of FIGURE 1, with a finger mounted thereon, the finger being positioned onto the finger guide
device and a relevant portion of the finger in alignment with the fingerprint sensor in order to
enable matching of a relevant partial fingerprint with the matching template; and FIGURE 3B
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touch the finger guide device and align a relevant portion of the finger with
the sensor for identification and authentication in order to gain access to
data to be displayed on the computer display; and, when used to control

wWOQDmpiEsrspointer, to place finger in the finger guide deviceda@BRlys/ 040126
pressure or touch movengent in axial or lateral dlrect}%ls or.combined
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erprint identncation system. The finger guide device reduces the
number of false rejects experienced during repeated use of the fingerprint

identifipetion SEEBRICRIBTIBR S/ FRE$FERERRFE EMBGDEVENYSIrawing
of the preferred embodiment of the finger guide device 12 of the present

invention comprising the finger guide device 12, gasket 14, sensor 16 and
Fingerpeiviveoangery cameninihrsd girslie BoarieLeoTmplisating Hymme dewaat image
data of N EIRESPISR AEVISAPENEIR With LR AERA REP3BRBEHMANIRRJE@tfingerprint
templa&%‘.’ve[gep/%égo{}\}aq include fingerprint sensors may be designed only for the purpose of
capturing a relevant portion of a fingerprint or the fingerprint sensor device may be included
as part of a device with other additional purposes, such as a keyboard or a door lock or other
device. The finger guide device of the present invention is intended for use in all of these

devices and applications where a fingerprint scanner or sensor is desired.

Referring now to the drawings, in FIGURE 1 the preferred embodiment of finger guide device
12 of the present invention is shown in alignment with a fingerprint sensor 16 wherein both
the finger guide device and fingerprint sensor reside in a simple touch pad 26 housing to sit
on a desk, countertop or other surface. This simple fingerprint pad configuration of the
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FIGURE 2) and back (upper portion in FIGURE 2) and of a concave
nature in this embodiment. The front portion of the finger guide device is
concave from the sensor alignment portion to the top ridge and has
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within the recess of the finger guide device.

The sides of the finger guide device form a recess that receives the finger of the user and
guides the finger laterally to center a relevant portion of the print over the fingerprint sensor
16 and drive ring 17. Accordingly, the sides of the finger guide device have the same general
shape as the finger. In this first preferred embodiment of the finger guide device 12 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
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The first preferred embodiment (FIGURE 2) of the present invention of the

finger guide device 12 contains a window for the sensor 16 and drive ring

17 to align and reveal them to a relevant fingerprint portion of the subject

wigdoaniinger. The AES3400 sensor or AES3500 sensor bopla/usan0s/040126
. -manufactured by AuthenTec in Melbourne, FL would both be equally
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digit. e ﬁ&gd gﬁ@fg@@&@h&ﬂmﬁ@ﬁs SWREiestdatkvandisativity faGUML5), the finger

. rovide rive ring. In. referred emhqdi IS may also .
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practiciggsBepfipsentifaesties. imthirsened pigfedrdemhedieeitivalently |

exposed and the finger guide device 12 is used as a supplement to the

. drive.ri iS..cO c C ‘ ;

The fr e e ot O B EF i vice
12 confifttiomindays, fy JOe 5858e Sransh @aveniisdin Rt 28R ARgdeYRabighem to a
relevantlgiigerisinoparanaustivie wabibet alestrigafisgnal previkksd40y deasdrivve KBBS00
sensor #%tﬁ%ﬁgnﬁ%‘lféﬁ.?é‘&rﬁ%%mg}ﬁt&t eq(@ﬂﬁé’&'ﬂ%ﬁ%ﬂ%&ﬂd)%‘é%% %fqﬁ}:?ly suitable as

. ingerprint wherein the assembly functions sufficiently but not necessarily
fingerpRpiRtARY S TiResKuitaRtieB e ﬁﬁE}/bFBﬁ fingensBids fRESn & prankdvathethamitar
devicestamoé the avinaizy adftiiefdettomoithetiirgerkguide dethoselKilaivievere art of

ﬁngerpé%‘fi{hEBJ&%@JE?&?»'%WE‘%WQW Wﬁ@%m's m@@%%mcﬂgga{l_)@sufﬁcient fo
performance as long as the subject finger can contact both the finger

contain gy fiive|&iie d LABHRS dRaARHIaTR RS DA SRIP5L SR HRAAT TRY FRUGRNe drive
ring anthatiginftbvingodingeestfadlitadeduthisitaridrhite heriddd biildydgainendrom the

preferr@d SRIIDAMBACH AL VRdicalisposlians (Plabesiathe INGRIRRAETS 3GIARSent,

a range of vertical positions. Another preferred embodiment, not shown,
sesthetigs Heing, iR LAY PSSR PRIMEs P dithERind Hifydryuides Fetfavglenty
exposedirgerphintfsgesauidd dedimrad éithsedyadusprEmaftdurity tegve ring and is
conduc@ENSAIIGIRL 8 WQRDAGHAMRES RhehdyS29RR1A4IR0 idquaRde but not

process to optimize the distance betweﬁln sensor and a relevant rQortign f

requiref B NBRRBAS ISUE B R UBPral oLl HER SR R PpAAert

gerprin

the fingse geireainyiaa davantqrditiveoftbdiatpsticdrdgpaoponigiedthie thegirive ring is

itself sPSRRIEHNAURPRINGR D datamHiSA0PsHERNLMAY HRBIBARE wherein the
m?nua,ll}/ or %Jtoma[ticballty using an electronic (fontrol system.

assembly functions sutficiently but'not netessanty optimally.

The surface of the fingerprint sensor 16 lies on a plane with the top of the window at the
bottam of the finger guide device 12; however, within reasonable limits compliance with this
plane is not critical to performance as long as the subject finger can contact both the finger
guide device and the example fingerprint sensor. The pliant and flexible nature of liVing
fingers facilitates this, and while there is utility gained from an optimal match of vertical
positions (planes), the invention works across a range of vertical positions. Another preferred
embodiment, not shown, allows for the relative mounting planes of either the finger guide

device or fingerprint sensor to be altered either by adjustment of during the authentication
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In the preferred embodiment of the present invention shown in FIGURE 2,
a gasket 14 is provided to keep oil, fluids, dirt, or other unwanted material
away from the sensor leads and circuit board. This gasket is made of a

witexibla snaterial that is impervious to solvents and other ungegigdoss/oso126
. contaminants. In another preferred embodiment, not shown, the gasket

touching RiosRs$ (A eﬁémﬁ%lyﬁéiwﬁr&eete?mmﬂwc%ﬁﬁwa&ewawr&ﬁ nger
minutiaa tigpuiel dothe wincictgokdiiies srtpadhalhe Solgifestcpravidedaprateativeortion

of the J%?géte{n BFQ%GQB’GLE%SB@'B&%EH&%#%&W mqgapaen‘elﬂﬁ%g 'wmeaaﬁh%ent

el&ctronic device design and assembly and thereby incorporated by
. may beﬁ@ﬁ%ﬁ?@“%‘ﬂﬂfﬁ‘&ﬁﬁlﬁﬁ&‘lﬁ%tﬁﬂﬁgﬁ% RSN BF %8 5&8fMe present

invention. The invention will also function without including a sealing

In the ??@?E?rte‘aréﬂb’&éﬁ]@d?& E?Qh@gp?é@ﬁaﬁ%‘ﬂfa@?{%@ﬁ o Qﬁ%‘ﬂﬁ’&e ?%“Sési@’t‘em is

inger guide device 12 of the present invention shown in FIG
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other ugHéq\‘?éiiieé’éﬁ%WiH&ﬁEe SANFRLAR A R A BHANANOARE AhBHIE the gasket and

mounting means and, in turn, to mount the subassembl fflnper print
t

its funcligis B REKEP ARS HABLF YRR AeERaLS D5 0EhaPRIshiB ltgyd form which
solidifieappligantialbasdidifietiie pdeiiteagrreystone tautisingr Bagipresestatingntiaterials

known WPHRWILLRRY mp%'%tn&aaé&ww&%dammsmw and thereby
mechanical assembl %Og aéég?é %gt of g;%rinted arts and all sucﬁ rQ ¢
incorpogated bk ﬁ%ﬁ?@rézt/‘é i RAIdePHRPET N e présen
mventlmn|t§Uetoraellmecswmth@untm;twelmmtgdméumgg ginamngaatsaingy, equivalent
sealing SRAPIRYoNRPKIG Lhiaeking: Bhigdront portion of the finger guide device

12 serves as a stop and location reference designed to meet the fingertip
or thumb below the nail and avoid differences in position which could
The fingesgltiffodeditfeidrafedintengtih BivenéieubjovtruiserISHRE ar intainmbnaipr more

mountﬁéﬁ&s@mmn% &ﬂ}éa&t@&‘?@&'@h%\ﬂ'ﬁ%ﬂ”@ W@%ﬂ@@a@gﬁtovenese are
il) side 0 t flneger F URE BA?gosesg verhe%d
or other

(0)
used to ?iﬁ r%ferrgetﬁ o gsnt Ot |r§e'és'r°§tﬁn B0ILB o WS & gt
mountlmﬁdumééi ﬂﬁdreort,ustaudmrﬁgéménﬂg sybassenkly @ﬁtﬁ%ﬂmgteﬁegﬁﬂﬂe sﬁéwse and

finger étﬁo\év Q602D RIEME TE6GHBPAA HppBEn O dhat, %ﬁ&ﬁ%@@ﬁ@@mﬁystem

housmg E\) %er IS aI| S mo%tht gflhég%{gﬂm'][nse%%% %@% Eg%rneef%{c?lleg in the
enabi g AccUrate match INg o levant p grtion of the f erprint; an

art of PROYRIEAIEsEBblpws é%@%wfmt@é@ﬁ%rmc}%l Jegpirage herein

incorpofif@Qr Bidgdaviee liadigiingnctude, but are not limited to adhesive mounting,
welding, soldering, pinning, fastening, clamping, hooking, or locking.

The front portion of the finger guide device 12 serves as a stop and location reference
designed to meet the fingertip or thumb below the nail and avoid differences in position
which could result from differences in length of the subject user’s finger or thumbnail. This
is a distinct advantage over devices that clamp over or cross over the top (nail) side of the

finger.

FIGURE 3A discloses an averhead view of the preferred embodiment of the finger guide device

12, with a finger mounted thereon, said finger being positioned onto the finger guide device
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the finger in an axial position with a relevant portion of the finger in
alignment with the fingerprint sensor and therefore enabling accurate
matching of the relevant partial fingerprint portion. The top edge of the

witharkgsisle device is tower than the extension of a long fingefaiaes a6
. the. fingernail will not contact the finger guide device. This feature avoids

50 thatyaerpleXaliRG" 5P Rl Hyn HRSRT s i8eal By AL eIt RO INESEPHAN ReRdh 16 and
therefdizatmaiging ecoun teetwatein rened thee nilevalt giertveeod fthlecf fgg gyrintjcnd FIGURE

3B discHRYICE ,s%@%&vcaﬁﬂﬂ@r&@pfmssmggw&rtwwmgag SlitRef0RERiL ligning

during the time between enrollment and use of _ the finger guide device
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fingerpgutdedsuicad® Alndrdfveqresariinpventiontdispasadny thie grp odlavant partial

fmgerpﬁﬂ?%ﬁh@&o"i‘m& éd @B?‘Wm‘@%F?g‘e‘rPQHI&B%:&Q%!H@Q@HQ&HQ%%BHQ& of a

sensor; and accord Ing , a continuous authentication or_identification.

long firggraath Welliabdns afi’“%“e”?ﬁﬁd%‘ ek uterk W HeRRFiISY LR M (fSus s feature
avoids e pessthilrgpehtirispbgriventi catiordofu géfsréfiniss audidgaivaiteeugity wisk might

occur eétn:%%woe%@n@ﬁmﬂaqqt@eré@ Spueh thﬁgﬁpog%ﬁ&u@&ﬂsv'@m?dfm normat

fingerprint sensor to access the system or turn on the device and then
f‘“gemﬁ‘ééé"&ftf’e‘?éég@ﬂago‘g\ﬁ%% %‘%ﬁﬁ“l?ﬂa‘lﬂ%%%‘iﬁ%Pﬁ%"ée%EﬁrﬁNWé%ﬁﬁ use of

the fingmogaids Bedwm as "tailgating.” Tailgating may be avoided by mounting the
finger guide device 12A, wherein the finger guide device 12A having flat

ide surfaces with each alro osit des hayi y equal slo
FIGURES 48 S 2 B0 GO P 1 A o BOTATEE 7 VTR B FoER g 24 of
the praséat fingatior gigesadeint theagignfenthandadid gorppirier 2énsoabfing a continuous

toucht@awh@l‘{é CHl Fﬁﬁﬁ?zs@%§ho"é(ﬁdnd%@f‘dﬁ§l§ 44 aeH3d0s2 RaiRication or
0patlb%eﬁrwnh ormal qﬁ} hg and holding of the handheld. dewce S0
e

‘de““f‘&?&i Contintiote of & heRAdaHBR Eaitd BRI TRRIN GRS of
frequentithcrnesiing giuthensicatiporptheseisvicehdr aYividstithy sareyrmomskthbhaging one

authoriFRUSASHY I HQR K URR girgRe atiauthenticaliarrpkiprineaendol G R & deriGhitem
and scl ses another Rreferred e bOd”Eené of. the fm{g}eww%g device

or tumﬁf& Wh er‘é‘ﬁwetﬁe ﬁger UI eoaé\?lce iZ avm flacf side sura%réée\cflvlﬂwser in a

secuntaeé?ce'apbup@rceﬁpww\sade“éaﬁw@ F’oubwgaéqaan@vob%,aawéeshm mounting the

finger gx@awmrw@hsidﬁgr@mmgfmg@s%a&j@am&f@mbi@nf@Cﬂ&«i@w@fsarfaces with
inger for placement in align nt on.a f|n erprint sensor. 16: and

cach ool SRR SEhe Il R KR D o apadth o ormin

a rece&a.émaweﬁm% éﬁs@émw{oaéwa% fmg@lﬁ@mf@fdévwﬁ%ﬁooal@rﬁ&gerpnnt‘

sensor §Blavedidpet cidrapiiaer fargey vithvihin FRGERES 141 \Mtd 2006/@505d:r compatibte

with ng’ma g?a%%%l%o qﬂ%é}mg of the handheld device so that continuous or frequent
authentication can be conveniently achieved without changing the grip on the device or

diverting away from other data input activities during repeat authentication of the user.

FIGURE 5 depicts and discloses another preferred embodiment of the finger guide device 124,
wherein the finger guide device 12A having flat side surfaces with each pair of opposite sides
having roughly equal slope, and said combination of sides forming a recess for non-forcible
receiving of a finger for placement in alignment on a fingerprint sensor 16; and, in this
application example FIGURE 5, mounted in the housing of a computer display, enabling a user

to touch the finger guide device 12 and align a relevant portion of the finger with the sensor
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in a reasonably repeatable position for identification and authentication in
order to gain access to data to be displayed on the computer display;
and, to also be used to control a computer pointer through the application
Wb asiditiyagd pressure to the finger guide device 12A, said presat®ios/o40126
. communicated.to one or more pressure sensing means in mechanical :
in a regepnailinicenrataliennertiaRgEY gldentificatioen. ARHRMEPENtina P pEdpT to gain
access €592QIMSBE WLy dackadentotehper analinn asdsitivaippdberiakd theontrol a

inner surfages of the finger guide device. ili u .noint ;
compulg B o ML I o o B i [ devic

124, saificRrsighTET CORPURISAERSntn G M TTAE IRES YR PRGNS iIMSAPotatdeHipmical
commuiBiGERNCRih S ReSHRstitdledoavGaM ppiEBOsisE! poTeta v ¢ thefingert would
includeggégﬁnda%\ﬂ‘igcoﬁgh'Ssé?xﬁ?tfx%rer%gaﬁﬁ‘al?‘%g'%‘éq A FIGHRE & RRLRiIREG sHiiETevice
userto place his finger in the finger guide device to apply pressure in
to faciliiaisl urelaEcrAICNNSIENTS S SOTHSInBIE MELEBRSPPERIG torerekiied gy state
of theJWfleraSdRRRINENG Gapitel dsviicendnrdnitcesiredetoaid semehileincorporated by
rt?fermaclijethenticating or identifying himself to the system. Another similar
préferred embodiment would include mounting the finger guide device in
mechanical communication with one or more electromechanical switches
As a sUBEREHIV AN ewiisRingeansciatpdsiie fadifigesrguitie device of 2its preferred
embodf%%é\ég roa'fss g%‘?%tgfaas% g&utr]gepgg ?:Q ﬁ{?ﬂl%éﬂ%ﬁ%afﬁg&egw device

witch, “or a nine way bilateral rocker switch wherein the su%ect h
to applyseFassuiRtBriialed jateBERHIre IOt GARRIRGH OISR BPS BT IR 4Ry \sF the
finger ifdeasiDuppiefial edrerobdeinentmdedcrseadeteidp addiitrabbthepscating or

identif}/m%na RE,2 f?od IRet ?sﬁ er guidadlesiarat 2Peek d8d R HIRE iR Mtinclude

the’subject finger or'enable subjects to "fine tune” their finger position.
mountipgestemEnese LB edRARS 3P nBIRRRAYFALVER T RIPANGE LRt mEy ™MOe
electrddfeniaiiiahieitorap plicatiovidanherdtthing utjeotsth e rthes firdefigyisle device

12 to sIRb RHLE atively litle at the fingataunrdavnesuareains. Beableswitch,
" may bea to the fln.ger guide device for assisting b% nd o \gs&lallg/t before or
or a nifg ki AR rIHE TR R R e IR B e e A IR SIS R A Bhy ©
during ithevewiocis iy efecsssl embodiments described herein may also use
physical elements and specific material properties to discourage improper

use. For example, the preferred method of practicing this,invention s
In anY, o FO R BRI (B IEPO AR, 15 S Ste g ey be
added andraistireer gidge devititet Aor folhde Halpgfershenprisnadbe tiRiagglinger or enable
subjectdtendadiio brdeltas: Uncmiesiaila. Whree Hagaidsuplaeedsagrass thesmal or

ridge, while not harmful, itis not . . s .
average gzed fingers but may be wort%white in applications where the subjects have very
small fingers that contact relatively little of the finger guide device surface area. Braille may

be added to the finger guide device for assisting blind or visually impaired users.

The finger guide devices of the present invention in any of its various preferred embodiments
described herein may also use physical elements and specific material properties to
discourage improper use. For example, the preferred method of practicing this invention
chown in FIGURE 1 surrounds the finger guide device 12 with a relatively hard and distinct
ridge. While not felt as dangerously “sharp” this ndge is intended to be felt as

uncomfortable. When a finger is placed across this ridge, while not harmful, it is not
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17 WO 2006/050513 PCT/11IS2005/040126 comfortable because it applies
a high pressure per square inch (PSI) to the skin across a very narrow
area. This high pressure per square inch signals through the sense of

wioushstiskike finger is not being positioned correctly in the {@ee888Ms/640126
. area. The feel of the misaligned finger is meant to, feel unnatural and the
comiorSeRlE, NS A APBNFT b L AT eRe b s PRI A o) R 2 ver
narrowcaredor thiikehightp Ess reaperaideardencl sierslavibigydading sredinfeeuch that the
finger @91?55{‘EEﬁK?p%hé@%n%%ﬁﬁﬂ@ﬁ@?&@g&ﬂﬂ\@E? ﬂﬁ)@ﬁ%_@ﬂcﬁ%ﬁﬂ%ﬁ&iﬂ'@ged finger
the fl?%ér or thumb down comfortably and nPn-formb into the fin

. rtably . | [ er,
is mea, iac SRhHERSIHERLPED 1S eshesi (RS AEEYEN "SRR P EERizdRind @ more
naturapsogetyntirbigle theetm Zhe ontinetivaydernny etaswditntatise heyfogtnagainst the
outer HE@T@%@Qh@WP@,@WE&% %W&f'ﬂﬁ&%%'@ﬁsﬂ?%ﬁ@ﬁ@'%ﬁ@?rﬁféé?el?ﬁ”m@mb down
feet colder to the touch than the surrounding. surfaces and the sensor .
Comfor%%%ic@ Nt %ﬁtﬁa% S H}%eﬁgﬁﬁglléegﬁﬁea Qo pseer%ﬁ?frét,qﬁg esired
positiopbility to draw heat from the skin (thermal conductivity) creates the feeling

that something is cold. For example, by stipulating a finger guide device

or syrface coatj ade of metal (or other thermally conductive materi
The maSr R Gt D ok 0 G R T KD B R LR Prerrec
embodinentarhthsiogarremdetiiyipes sistioefddelieig toltest apldarttrethe touch than the
surrouSHHE WildieestHEERS BrAdeddhat the sslisaHICINE 5 Aee naifllyat the same

materia| with.a lower ther con&uct'vity such as plastic or.cloth, T .
tempe R A g S B S e R RRR P S B eeting

that sofipgfbinguiideolievitas skrfaRies BoFHBHAEINS #rfoesy gHidetHeyiss gusde ags coating)
made BNgREQDIGINGLHAOERGHISE deviaachvemaabriingichusiaeerigmisaer nanoparticte

impartant to any ,of the preferred embodiments. of the.finger gui iC
ceram P 8 Rt T s i BB S Y Botder
than thngerorndings eéreanRIYidRe that reesgisndingwRiaereiBre Aanmatariny|with a

lower theeashesristabie gtabalagpiakauorwlvah conespainds byedesirwitars tactite
finger itien.in.r ble. fingernri of.ali i
eeond B0 SRR B AU TSN s
therebyguisienictifsRete Beyfinaer Sitsisgifi6Sosition in a non-forcible manner
and also prevents the subject finger from stopping part way into the

A smogf?gba APQLﬁFa%A%aé}gFg{)B&%nWB% U‘S’{‘tﬁéep%?éw& aéﬁ%?%?ﬁ%ﬁ@@?the finger

) bal minimum whi rresponds_,?g des;g.n, with a final finger position
guide dRviegs galmprdiaaiantl MgerpHid Seic AR HERPMAF AR HiFatiect finger
to stidpdavarwaf dhetlingenetbsitovie atherctuetficie marofefriotiohit thexdetter stadble global

minimtﬂﬁef@m‘éﬁ corresponds by design with a finger position in reasonably repeatable
fingerprint sensor alignment with a relevant portion of the finger. A low coefficient of static
friction allows the subject finger to begin its sliding into position in a non-forcible manner and
also prevents the subject finger from stopping part way into the recession at a local minimum
rather than the desired and most stable global minimum which corresponds, by design, with a
final finger position in reasonably repeatable fingerprint sensor alignment with a relevant
portion of the finger. The lower the coefficients of friction, the better the preferred
embodiments will work; such acceptable coefficients of friction being available through the
surface properties of materials like, but not limited to, polished metals, polished plastics,

plated metals like chromium, surface waxes, tubricants, or special paints or coatings.
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embodiments will work; such acceptable coefficients of friction being
available through the surface properties of materials like, but not limited
to, polished metals, polished plastics, plated metals like chromium,

weLtiagenaxes, lubricants, or special paints or coatings. 18 W& vis200s/040126
2006/05051:? PCT/US2005/040126 Exaofgles of m $FIa|S which may be

Examples, of JRSHISY WA TBY 1RE ARBHST, ATy FISACING P el get Hidf ARG o
formulapdpes foeaipdicdben o rpglickEdmindyringladering aiechudt liboitedd mowétnited to

wet an@%dydmbwﬁ@a@ész(e Gusdhicants suchas: thase Hssat as R@W&H{?rw&amg

ottllng a nts) and fattg acid based static suppressants like Jojoba oil.
piants} ﬂ?ﬂ/f&t‘% b 5%%% FRMEaR LS A Hif RIS Yuide devices disclosed

herein may be designed to work with active feedback mechanisms

Any of'WGE@%W@&%H‘%@H@FI&O@'%ﬁéqmwsgﬁﬁéoéé@i%u@&%%@%@mgmay be
the corr osmom%%of th ir f|n er.or with other feedb

designed L0, o0k W ASSG CHREIARA L HaJBE RSB o ebiects
or to tiie syisiem (edarcing Wsayfﬁ'ta‘,tmhehdmwnﬁriﬂmha&ﬂgeemswnhnem!er feedback

means GETURBIEE Q@G’t%‘aﬁﬁ%ﬂé’ﬂ@%‘éhﬁ‘a@ t%%@@ﬁ%@%@ﬁ%@ﬁ@% FR&Y #8 system
used to |g}atru users how t%?ﬁ ide" the finger mtoag per alignment with

twhich {hdos e TriGRORRShs TRRG AR BRSEERwhth A "ed)-
Sound apfvelie oretereads amnb bdintedts distrecingersduidd dlégitds’ disckisgsd into proper

altgnme’ﬂ@r@mﬁ ﬁ%%@éﬁl%? ingdude di%?é’ﬁ@@?s”@“ﬁ@*é@t&&hh%ﬂﬁ?ﬁ@ UEQNSsith any of
I'In raWIn arkin N a markin INStruc OnS or
the prepg e b e e B SR a et Lol ctuce

but arqh@artlﬁﬂmn@n lfatttovsdmgmemmwfenamtemmmpmtm%y\gs indicia
marmng@feéﬁoﬁ%m?dﬂaHy BhYSIERUMARIMEN e RS2 IMAGRAMAALAARBIERS those

back megchanis uch as. vibration ar "click" may be applje
sted | R ot R R P Do PRI erence

Finally, pphrdcalumevaeentnies ﬁﬁo@éﬁ?@h@f@f‘@&ﬂ&@*@m@atnéeaénqgkmhﬁmsm such as
vibratiofh@se-shdiednnythe asmidauman fardomseefginantkg. aesadee@iaek of a stalt

cha jsms may alsq be used to.c rre t mi he, system nany.o
vornind R L S e R RN BB AR o o
those SWCBEEW\%I%"?@HPEW@ &@géw&%?ﬁﬂ’i@%ensor or a lack of touch pressure

can cause scanning problems. Overpressure can flatten minutiae and

These fERHAIRIE ﬁﬁ%%%%@\?{ I%Q? SRR Ny .{SrFSéPh(%u@E“ﬁ'ﬁw% %CEérirﬁaatﬁ'Xny of the

onverse e tack of pressure In the form of too ti ato
PVEferf%‘bﬁg@ﬂﬁ’é“ﬁﬁ‘ﬁLﬁfa@?J Wa%'ﬁ?e@%‘f@élé‘fﬁ}cﬁ?é’ §€ﬁ%‘6r affd & ’@Gﬁﬂe extreme
pressuréaglcanmot beagenesitedchmreihes caseaasyaecianpnstidny. sounch@ssure

can fla%@ﬁ rlffﬁﬁ&l?gé: I%H)Jquﬁl?aﬁéjqﬁg@&%tﬁngﬁ Q%Lﬁls% bﬁ‘labiiity to resolve minutiae
accurately. Conversely, the lack of pressure in the form of too light a touch may cause the
minutiae to remain irresolvable by the sensor and a good image cannot be generated. In
either case, a voice command or sound or other feedback means as described above could be
used to communicate the need to relax the pressure (or grip) or even o press (or squeeze) a
bit harder. An indicator light, vibration, or other feedback means as described above or
known to those skilled in the art of human systems engineering and herein incorporated by
reference may communicate to the subject the need to lighten up touch pressure or lift the

finger a bit.

19



used to communicate the need to relax the pressure (or grip) or even to
press (or squeeze) a bit harder. An indicator light, vibration, or other
feedback means as described above or known to those skilled in the art

wof Tsugnanssystems engineering and herein incorporated by pefefenessmay
. communicate to the subject the need to lighten <C_li&louch ressure or [ift

A"OtheftPf@bﬁ%@‘BP'é‘{’%ﬁP B WRSFO BT/ SBRST SR TIOEY fingshgyide device
sensor aﬂ@d)lemrbpugaalm(gsm@mm ¢hmbedinsort upf dhel Gingesligidly daviesfitigand 12A do

not disc%yg%h%eéﬁ?@t 2L e &@%ﬁﬁ@%ﬁﬂﬁ?&@ﬁﬁmw@ﬁﬁ%%ﬁ% bottom

finger guide devi ces 12 and 12A do not disclose the ab ”%@ adjust the

of the Jeffps o ienRloPielrtivd RIMPRIBISAL oPFHRhIBNRNS: & releragnt may be
incorpossiditionadrprefenies prafaodidnentisogenemitshié amel fivigeel @uientdeayesedisclosed

herein. mc&rlgoggg%d H?qu%ég tQﬁ&U&FﬁEFﬁ%WﬂQd d@,@rts &eém gBﬂé‘r‘lﬁlﬁts manuatl

devices disclosed herein. One suc?Fﬁreferre embodiment of the fln er

adjustmgnty &fERc KRN it dNR 505" 4ajUReHBN{ B HiReREVEPYRIt PLRITLER 1‘8 order to
‘ optimizendickfirfagd ngeincaatak presgartien. order mnon‘pﬁmm:methedmagmd)menagé the
finger SIAIR RIQREITIRS;Y Bt ARAIREIRISTRTRembRHimeidhe {NgR@Ud®eal time

device Is in communication with the system comfputer to make areal ti

determiRaiigh 6 TET o MRE (5 E0PIE SHTED P diHer Q{Phﬂ?ﬁéﬁ%&%ﬁwe at
the bottorthef planecatsshat dtterebpfithaorcessfartiehereliyity doserabefamtheartion of

the fm%}re&lrnu%éonﬁ’iﬁﬁ?a\éaﬁgsﬁgrt% RhetlasyfiNgal ey |HY\'rbgrQ31'lnHH%eotﬂ§§H§aﬁ8|¢ of the

reby resulting in a real time optlmlzatlon 0 image of a relevant
image gfchiSHE ST EHHE: e DR RECE AT MR RS PG piRre i the
determih@te fainin gnf érobgeinpitivaigatioptiniizatiormifler éxamptiaf nsopicasebrisen the

dlscloséé HsfditRendie kise pegheerl g @ﬂfH@ﬂU\%ﬂét‘W@ti@f rﬁlﬁ%l‘@a@‘:@lessure

length gﬁ%her than cont?c ressure; or Jf asen sub -surface

t in
or, 1 (TSR IRBHESE AL R RS e e TS g el S et the
finger mmea@mmmmmmmeqmmjmwm user subject may be
under duress or in peril during use of the finger guide device of the

resent invention;, for example, a cri ht be underpw. Whe ein a,
A wser B R P IR IO A R L s i pf e
presentsinghrdieivcen staopleit mayrke rrdelsﬁrablérf@ﬁw U’ﬁﬁfﬁ)ma\ﬁékaﬁtﬁﬁ%m be at
gunpoirliGRERERHEd 85 ARIRMeEsRNaYSEnaidhallthelrdawnreausREimitadagger may be

desrrabf f%re %er%egrq(ad&%gg %Ie ?P thp E% esns‘% iéﬁbeln knowne'ho og %‘ﬁ Hlat the
%e user Is experiencing ano ert or emergency, or org d‘:ﬁ ﬁ
device yser tiife inlelABEshs wévm@lgﬂaéwwéoﬁqh%ﬂqme%y%smwﬁ"%mow‘ to

others. CHlltFRr @@ergensatiencing another type of emergency, or forced illegally to use the
device as previously described, then he may use his “911" digit to call for emergency
assistance. In such a case, the system cannot match the enrolled fingerprint, but it will
recognize a match with the user subject’s emergency finger and therefore recognize the
user's instruction need to respond differently and accordingly. In one possible embodiment
of the finger guide device of the present invention,'this emergency digit match is taken as an
instruction to trigger. so-called “silent alarms” to provide immediate aid ({e.g. police
assistance). In addition, the system, rather than reject the user subject, could be
programmed to appear to malfunction, or for other revealed reason than subject’s failure to
authenticate, be rendered unable to complete the desired security controiled event or

20



assistance. In such a case, the system cannot match the enrolled
fingerprint, but it will recognize a match with the user subject's emergency
finger and therefore recognize the user's instruction need to respond

wdiffesentls and accordingly. In one possible embodiment of the firggfs/oeo126
guide device of the present invention, this emergency digit match is taken

Othe"“’}% HEWRRRITD HgBUPLoKHReGMEIdAT ASTRIERTS SPoFIIl GmitichidRProach

intendaldd entpipdic ehaassistanbe kuby) ed ditiden, divessy stem, rather than reject the
user subject, could be programmed to appear to malfunction, or for other
revealed reason than subject's failure to_authentjcate, be rendered unable

For any, of, HisicREelitEret sBROSHRERTS ebrifioIBResUHdr SBMRRS Sbblrssoses™™ 2
preferreC TetBR006/0401i26 fothdnwisectiay theriiienatoabowbxtrdthindefeensor -and

finger Q&%’é@%@e@&f@?@d %HS[EQQ{H@%Smdm%E%éQ RigHBIZRithGvARK 1R 1&ay in a

Subject under duress. For any of the preferred embodiments of thegﬁgdr tikel
compl%ﬁﬂétaamc@soﬁgemg%&%fféwng tB?eﬁ%ﬁ%’dfﬁﬁe‘EB%&%‘f‘bPQc%EH‘EB‘F pgre. tikely
containimgeadibitiasalvitippan dssamp iewith shplisetisorvetid séidgemeuide davioenication

with sa‘?@?@?&q @9&%@”%4%%%5%?%@%9%&%%@%&69 s@YitRsBasket (or

complete system. This re uires COﬂfIgUI’ g he sensor fOI’ eratlon ona

an eqYRER IS 9IKER; B3R ﬁavaofmff&?{a f:)mﬁaﬂamg? wigng board may o
may nappiotied withssaih ststseteimasmgnuhitasidraseattbbaasUuppolaaircinteyvariety

of dewIé%?%@M@& QbLinaee Qe GHICHs88ER01s §%@B%Q§§J@@H9faﬁ8rm device

equwa nt or. otherwise no, rote t|ve barri rmeans) Gﬁ(rlnted wirin

naving g SIS 81 IRBYCATLEE ATBHHITE oeERLRe SRR SRR Bxamples
includesuisiskedviolry maqab@bpeadedcwateﬁnmy dgﬁdéamﬁésomrq@m@l.uw&@amepersonal

digital THRESYHE ”lél@ﬂt@ﬁél OF8ACIS 2 ﬁ%ﬁ%'ti’aﬁyml @é@thﬁﬁaﬂﬁ‘iﬂgedM@QQ displays,
l IrElura,llt onﬁp{)&%catlons in prog cits or r more complex. sty much mor
appua JEATBHIETS ¢ g%rrﬁeasﬁ%oaervdgescéﬁﬁterﬁ% @ra"oor rameg o

or doors, keyboards, personal digital assistants, telephonic devices,
ThroughBAURIEAHRIATNINGS, ERRPUHAGARICPaLENEIBYECaBBRIAREESre referenced by

instruments, machinery conrol edical ices, cash ters, and
oppUcHRLIITE, STATOUGNGIN 11 e R TRATOR, OAe L JLFlE ot are hreby
incorpgsatedthappifestioits habelreatisrbpedtt oy hisppRatiert R nh&rdaigto more fully

descnﬂé‘VﬂiétoftaT&efChﬁQ@Bufew%’ﬂaes&@a‘tﬁﬁﬁ%apmIﬁ@b@ﬂ&b&’éelh@&bwm‘ disclosure,
addltIO{b (ioep or%jﬁ d¥ ;Fifer[enncgnl%t a%lg %ngw\%tl?g Q?,té’ éh@lﬁgg ‘%‘ﬁ'%‘#?&;é“a?{g%% also

more et e state-of- the art. In order to maintain
mcorpwag@ﬁ’am%f%ﬁm HILRYETOEGRES AUHATE M dNSHHEPAEESHY c‘%ﬁﬁr‘?\foﬂ‘e preferred
embodﬂ?@ﬁf&dﬁﬁﬂ@lﬂﬁgemglﬁaéh&l&demwﬁitﬁus Reigiarmajsaseoarneonedect by facilitate

disclose %f%{ §t9”s%c%“%‘ééﬂ? 5 b%ﬂ% %ﬁsgﬁgﬂpycgﬁ%%ﬂ)g‘t%? H‘y t‘h@Xrﬂfemgr at this time,

but bemg herem incorporated by reference.

it is evident that many alternatives, modifications, and variations of the finger guide devices
12 and 12A and any others disclosed herein of the present invention wilt be apparent to those
skilled in the art in light of the disclosure herein. It is intended that the metes and bounds of
the present invention be determined by the appended claims rather than by the language of
the above specification, and that all such alternatives, modifications, and variations which
form a conjointly cooperative equivalent are intended to be included within the spirit and

scope of these claims.
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embodiments of the finger guide devices disclosed herein may use future
means to facilitate disclosed elements, such means not being reasonably
anticipated by the inventor at this time, but being herein incorporated by
reference. It is evident that many alternatives, modifications, and
variations of the finger guide devggﬁ and 12A and any others
disclosed herein of the present invention will be apparent to those skilled
| clainth the art in tight of the disclosure herein. It is intended that the metes and
bounds of the present invention be determined by the appended claims
rather than by the language of the above specification, and that all such
1. A &dhgenadivids, deediidationsydimg vareigmsavhietihfarfingarpnjgistysor, the finger
guide HRORERIALGUY IR ALaIRIenAed R AR pludedwihin gheespirit and
scope of these claims. 21 CLAIMS 1 claim: 1. A finger guide dévice for
mounting in alignment with a fingerprint sensor, the finger guide device

wheagtg sidefwéacgﬁdbatj&mm aazgmssrf@r fiegetvingia fingetnydneriebystigor in

er'Qﬁt‘?a; }%’3 Qa?r‘n’l% 4908 fhe finger "%‘V‘ f'{‘og%@?'&‘rtesaer}é%ﬁlé”m periion of the
essen y the sa e posmon In an aX|a firection o capture a r

fingartidricbaR igpeedanaurinceiignmeaneuewigrang bmkywmwam ahthe finger

gurRclkwagd Redion of the finger guide device, and whereby the finger guide
device aligns the finger with the fingerprint sensor in essentially the same
position in a lateral direction to capture a relevant portion of the finger,

wisaiblatéral ttigemenitiocdesing biginedhasidegzigestof the fingerpguideensor in

esHEMICRY R TDARL %Bgﬁoﬂ%'%et%?&"Bﬂe@t(@&e%@%%?éog RIDEANRRELR of the

rest In & stable position onto the fingerprint sensor each time
finggthesifdatrsn é‘f'%ﬁﬁﬂh‘é‘fﬁ&ﬁriggr%&@&ntﬁ@%ﬁ@@?sdﬂ ithe JeoRIcoHidR Emece.

incidents of "false rejects" for purposes of identification or authentlcatlon

of a person touchin he fin ui V|ce efln er de devi
e S AV Al Ca b oo T G e ELA A Bpsiton
onto tharfingsreen mwm@aé!m@ﬁ@s@m@m@@ﬂﬁm@mmmﬁep@?ﬂomfmger

gundet%ﬁ&&%@&&h@%%ﬁ@f&ﬁe‘@%&s% Bisregipn f%‘tﬁB@eﬁngﬁf [@Hifhtion or
om between 0.20 inches t O 90 mches from the lower side of the finger

amhe'ﬁ%?@%@ RSO BN IR FHI dRHSh outer ridge that causes

distinct tactile feedback
2. The finger guide device in Claim 1 having concave sides with varying radii of curvature,
such radii of curvature on the front side being designed {o position a reievant portion 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 finger guide device in Claim 1 with an outer ridge that causes distinct tactile feedback

1o indicate to subjects that the digit is not positioned correctly over the sensor.
4. The finger guide device in Claim 1 with a surface frictional property to allow the finger to
slide easily towards and stabilize in a position of local minimum which aiso correlates

approximately with a correct position over the sensor.

5. The finger guide device in Claim 1 with a higher thermal conductivity than surrounding

parts so that heat is conducted away from the skin more rapidly by said finger guide device
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to indicate to subjects that the digit is not positioned correctly over the
sensor. 4. The finger guide device in Claim 1 with a surface frictional
W%r%)%%goto allow the finger to slide easily towards and stabilize ina _
posﬁ.’lon 6 focal minimum which also correlates approxima Wwﬁﬁogammzs
than bycoitegirpasiting pueas thaidemapt. fuiddeldrigehguite a eaitite pfolainyl ofitleeling
cooter %W%ﬁp{ﬂﬁl ﬁ@%v%wgn@ﬁgr&?rmé@g Qorﬂﬁ{ﬁﬁié&mgak&'?ﬁg Fser that the

) _conducted away from the skin"more rapidly by said finger guide device 22
finger ippt§eRgoB/BSHPIEB ETRIS2005/040126 than by the surrounding parts,
said finger guide device having a tactile property of feeling cooler to the
6. Thet%‘é?rt%ﬁhg‘%e’iht{!éoH{“@Qﬂrp%rt%éﬁeéﬁé)yoF%Hwﬁ HERHAA SIS IRALY for
i the “finger is placed in the correct area. 6. The finger guidé device in
atignmenf3 |ARRAEI®%r more mounting bosses attached for alignment and
attachment. 7. The finger guide device described in Claim 1 wherein the
7. The fﬁl%%"r Gide davice QI IRas! iqudsevigheuiiag IHandlGHeRlice or finger
_ partially conductive to communicate a necessary electrical signal,
guide 4RYIRFe ALY 35E pBtEANHES tReORURRETRHN R HLEHES N Braem B aEHtare necessary
etectriqalogienaipdratiamoyf thedunerekpring 38asarman THegngesguite dewicecofacilitate
proper %@mi%,n‘éfhﬁ@% @iﬂrfm%ﬁs‘?;‘r'jde device is used for frequently rgpeated
authentication white the subject user generally keeps a finger positioned
on said device. 9. The finger guide device of Claim 1, wherein said finger
8. Thedfinder goidedlevinsed ftaivohtinbienedn saithBngiagicrevteiicehis ssisjdor dsauently
repeatdE RHBARIBERIRHIRRE Qfbsaid GRYigendGul Nednosraiidefigiendel on said
Claim 1, wherein the sensor may be raised or towered relative to the
‘plane of the bottom of the finger guide device recess for the purpose of
changing the characteristics of the image of a relevant portion of the
9. The GRS ddidd BEIRAR QMide g@_ﬁ@%iﬁfsg@ﬁﬂgﬁf‘%’?@@%\lﬁg fingegbid@ntinuous
device Is ﬂﬁc%gglé%}mcatlon with an electromechapical sensor to permit
[

 authenfyiztion ai o 15 REPhE HREBITRRE I 0B ST A5 W6l

device. 12. A finger guide device for mounting in alignment with a
10. THINGRIATELESLBER0RE AlagRT JWkaefifiiea aRBPING B elevanbPrlengfraative
 to the e Bl B D0 A RO el LIDCSSS, I8 K the

u orm a recess, the rece aving t
characteristics of the image of a relevant portion of the finger.

device

11. The finger guide device of Claim 1, wherein the finger guide device is in communication
with an electromechanical sensor to permit the finger guide device to serve as an element in

a pointing control device.

12. A finger guide device for mounting in alignment with a fingerprint sensor, the finger guide
device enabling a relevant portion of a fingerprint to be captured during an enroliment
process, the finger guide device having side surfaces that form a recess, the recess 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 during a
subsequent identification or authentication request, the finger guide device enabling a

relevant portion of the finger to rest in a stable position onto the fingerprint sensor
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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
W’B 99!)% eral direction during a subsequent identification or authentication
request, tthe finger guide device enabling a relevant portion &w&mwm
repeatdBiyesidn d@rstatie piogiioguiddadthectingerprthfeetisoisudsaddent identification or

authentz cz&?/OSgr?l%g %Eﬁ&zggﬁ&“’%é dnr %@Wé’ &a%@@ﬁe}@&gnﬂﬁr{ﬂh'&?es of

deViceis Use e subsequent identificatign or authentication, the
identififater pLAKNARFEEIPR M ARG TRNJRHEEBS ‘fﬁgw‘#@[e%ﬂdeﬂ?‘ﬁﬁ?poses of
identification or authentication of a person touching the finger guide

13. The_ erIce 13’1dgh er§Q%‘%{e9,}H%$dj‘ﬁ%"E%ﬁi§§%”Q,ﬁﬂ in.Cdpimk Ihemih dsedhack pjects

B assist subjects placing their digit in the right position in the
Diacmgflﬁ\gér@!%}ﬁjé H@\ﬁ@'tmsmﬁé whier eeesyidndeiescribed in Claim 12

with feedback means to assist subjects placing their digit in the right

14, Th$ QoD L%‘Qe%é@% dﬂé Scné&gﬁﬁ%fafﬂl the Wefe%ﬁ%%@%%ﬁs &Pakhi® subjects

e devic in Claim 12 with bumps to assist subjects
placinglbeingaici (ergren AR HERERESRBNIF SRIHRGES UG o e IBESBA 4, device

finger guide device described in Claim 12 with Braille to communicate to

15, Thggk%ig plagng %“E%%EH%“@{QGMP%tﬂ%%@“?ofc@%{ Quifle deyics g their

n ergu evice described in Claim 12 wherein the finger guide
digit md@@lé@‘ﬁrﬁ?ﬁlj&“ Bt HreRc 8 EHF4R¥E conductive or partially conductive

to communicate a necessary electrical signal, frequency or potential to

16. Théh?;%ém%}&%?ﬁ%ég QLIE5HRd ARl KA PIORGERORGIRNAE CHIRIMAREPH S ubjects

he |ger guide device described in Claim 12 wherein the
placingithpdr daibi 4ae LEhbPSIHRSURGIT I IS AR 'SE1east one marking to

indicate finger positioning on the finger guide device. 19. The finger guide

17. ThAGYIEE %@Q'H&&&MQ@&MW chgrmal GrRAkRtLY Ahad SrHRUNdIRE or flnger

part at as heat is conducted away frorg the skin more ra |d| bg/
guide ﬁ’ﬁ(‘j@? gﬂfﬁécﬁe\ﬁc@"tﬁ%‘b‘f/ e SRIHBLA SR SRS stglacﬁﬁ'é'etf' Ouia necessary
electridelvitenhbsiaedaetity properepiddifaelitie dusten tisthe iouoidenda tﬂaelhtate proper

operat‘?&”%g'ﬂg RAftR thsigPy communicating to the user that his finger is

placed in the correct area. 20. The finger guide device of Claim 12,

Whereln said finger guide device is mechanically coupled to a meansto
18. Tyrofiidermedtimricdtedestmibatiféedbatk ththeheidifedhastng@harigs device or

surrounding area includes at least one marking to indicate finger positioning on the finger
guide device.

19. The finger guide device in Claim 12 with a higher thermal conductivity than surrounding
parts so that as heat is conducted away from the skin more rapidly by said finger guide device
than by the surrounding parts, said finger guide device has a tactile property of feeling cooler
to the touch than the surrounding parts, thereby communicating to the user that his finger is
placed in the correct area.

20. The finger guide device of Claim 12, wherein said finger guide device is mechanically

coupled to a means to provide mechanical movement feedback to the subject user, wherein

said mechanical movement feedback assists the user in properly using the finger guide device.
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said mechanical movement feedback assists the user in property using

the finger guide device. 24 WO 2006/050513 PCTTUS2005/0401.26 21.
w‘(l'}h%ﬂ? er g[wde device of Claim 12, wherein the finger guide device is in

communicition with a switching means to permit the flnger}g’ﬁMéSW%”%

to serve as an element in a switch. 22. The finger guide device of Claim

. Thﬁ,]%ingehreéggnglas%n bb?(glg%‘i%nwgr%ﬁ\ %ﬁ&%@éﬂ Eiﬁd@%‘@é'ﬁtlfr?[:&ﬁﬁﬁwghtwn

ev an emergency distress signal, the fingerprint match of
with a syisehing mggﬁéptw%%ﬁ%%&%rf&w SPISRRLP QLR RIEEepE ITha switch.

finger guide device for posmonlng a finger onto a fingerprint scanner, the

2. Tl?en ergrugu?dg%\ékﬁ@ecg%% ng; awﬁérggﬁwgéfs@@efm %'%ﬁéﬁfﬁcﬁe%&hétd!glt

re ess, the recess having the same general shape as a finger; and

fingerpping SeranrrRrTH AIRNIENCHITA ﬁ?@%@bﬁ@ﬁf&@%ﬁ&%f%é}@w’tﬁeenﬁ@@?mﬂ"t
match giidgdheviseipasitonscthatingexaatinththscabjret mdisseatially the same
position in an axial direction and in a lateral direction, the finger guide
device enabling a relevant portion of the finger to rest in a stable position
23. A finegREHerfiaNies fRe PRHEEREHNT §E‘§ﬁﬁ8PF%ﬁe%‘E§BT?’BHc?ﬁ%ﬂﬂ%‘1&@ﬁt peer guide
device authemdisgtion or confirmation is needed, the finger guide device reducing
the incidents of "false rejects" for purposes of identification or
authentication of a person. 24. The fln er guide device of Claim 23,
2. \AHRBRR @RISR SHE R SR dETBormdREROr Wareras fpvine the same
gerzealeng: thedffiger patd the scanner and a rear portion to accommodate
the portion of the finger extending backwards past the sensor. 25. The
finger guide device of Claim 23, wherein the concave portion of the guide

b. %ﬂﬂé%éh@‘?&'l‘@ﬁﬁb‘é‘ﬁ? the ApEr gigide device;

whereby the finger guide device positions the finger onto the scanner in essentially the
same position in an axial direction and in a lateral direction, the finger guide device
enabling a relevant portion of the finger to rest in a stable position in alignment with the
fingerprint scanner repeatably each time identity authentication or confirmation is needed,
the finger guide device reducing the incidents of “false rejects” for purposes of
jdentification or authentication of a person.

24. The finger guide device of Claim 23, wherein the guide includes a pair of side portions for
purposes of centering the finger onto the scanner and a rear portion to accommodate the

portion of the finger extending backwards past the sensor.

25. The finger guide device of Claim 23, wherein the concave portion of the guide has the
general shape of a finger.

25



