
CORNEAL BIOMETRY FIELD OF THE INVENTION The present
invention relates broadly to a method and apparatus
for validating the identity of a person by corneal
imaging. The invention relates particularly, though
not exclusively,to corneal topography for biometrics.
BACKGROUND OF THE INVENTION In the field of biometry,
there are various techniques for validating the
identity of a person. These techniques include facial
recognition, fingerprint technology, iris scanning and
retinal scanning. Facial recognition and fingerprint
technology are generally well recognised in biometry
but have inherent inaccuracies. With facial
recognition, key indices of facial morphology are
recorded digitally and stored on a database for future
comparison. Weight loss or gain, changes in facial
hair, cosmetic surgery or particular clothing worn for
religious reasons that may cover part of the face, can
render the technology unreliable. Facial recognition
has at best a 95% reliability for identifying
uniqueness. Fingerprint technology has a long history
in assisting with the solving of crime. Digital
recording of fingerprint data relies on recording the
miniature of fingerprints of subjects that may be kept
on a database for later comparison. Fingerprint
recognition becomes unreliable with five percent of
the population having either congenitally blurred
fingerprints or worn finger pads resulting from manual
labour. These factors make fingerprint scanning
potentially unreliable for a significant number of
subjects when dealing with a large population. Civil
libertarians are resistant to the holding and possible
sharing of a database that can incriminate.
Fingerprints can be obtained without consent and
reproduced without the knowledge of the "owner" of the
data. Iris scanning has been available for around ten
(10) years and involves - recording by means of
photography some 250 or so features from the iris of
the eye. The iris of the eye surrounds the central
pupil, designed to expand and contract with variation
in the light entering the pupil. As the pupil expands
and contracts with variation in light levels or drugs
of a class that may have a parasympathomimetic,
parasympatholytic or syrnpathomitnetic activity on the
iris sphincter pupillae or dilator fibres, so then
will thedata change for the iris features. Iris data
will also change as the pupil expands or 



contracts with variation in circulating adrenalin.
This has limitations in the use of iris recognition
systems, particularly out-doors in photopic conditions
or in-doors in scotopic conditions. Iris recognition
performs reliably only in controlled illumination.
Further, some racial groups have a perfectly smooth
pigmented surface to the anterior iris surface lacking
the Crypts of Fuch or iris naevi. Examples include a
significant number of the indigenous Australians, New
Zealand Maoris and Hawaiians. This causes an iris
recognition system to be less reliable when screening
such irides. The most optimistic of claims for iris
recognition systems are around 94 to 99 per cent
accuracy - so for every 100 scans there will be at
least one false match. This poses a significant
problem for managing large databases where for example
in a database of 60 million each person's scan will
match 600,000 records in the database making it
impossible to prevent someone claiming multiple
identities. An iris scan can be obtained from up to
one (1) metre away from the eye and thus there is
opportunity to obtain data without consent. With
retinal scanning, the features of the optic nerve and
retinal blood vessels are imaged to provide an
excellent marker of uniqueness. However, acquiring
this image requires clear media of the eye namely the
cornea, lens and vitreous and a reasonable pupil size,
typically at least 2.75 mm. This presents a problem
when scanning eyes over the age of 60 years where, in
the normal process of ageing, the clarity of the
crystalline lens declines to ultimately form a
cataract and the pupil becomes relatively smaller,
commonly less than 2.5mm, thus making the capture of a
reliable image difficult and at times impossible.
Whilst retinal scanning has high accuracy, capturing
the data reliably poses a problem particularly in
older age groups. SUMMARY OF THE INVENTION According
to one aspect of the present invention there is
provided a method of validating the identity of a
person, said method comprising the steps of: capturing
an image of at least part of a cornea of an eye of the
person and deriving one or more geometric parameters
for each of a plurality of points or areas across said
part of the cornea; comparing each of the geometric
parameters derived from the person's cornea with
corresponding reference geometric parameter for each
of the points or areas of the cornea 



for that person; and 112756156validating the identity
of the person based on the comparison of the geometric
parameters for said points or areas. Preferably the
step of validating the identity of the person involves
setting a cumulative maximum value for the difference
in each of the geometric parameters on one occasion to
another (or relative to the respective reference
geometric parameter), and only validating the person
when the sum of the difference of the parameter
comparison for each of said points or areas is less
than or equal to said maximum value. Alternatively the
step of validating the identity of the person involves
excluding potential matches when the cumulative
maximum value for the difference in the geometric
parameter is greater than a minimum value being the
difference in the geometric parameters measured
between the person on two temporally disparate
occasions. Preferably the step of capturing the image
includes an arc step method wherein the vertex of the
cornea is located from which a plurality of meridians
are developed together with concentric rings, the
plurality of points from which each of the geometric
parameters is derived being defined by intersections
of the meridians and rings. More preferably the
concentric rings are at least in part a mire image of
an illuminated and calibrated placido disc source and
the concentric or mire rings are created by a mire
image on the cornea utilizing the arc step method.
Even more preferably the arc step method involves
directing an infrared detector at the eye for accurate
positioning of the corneal veckex or apex with respect
to the placido or mire rings. The optical axis of said
detector is aligned with the visual axis of the eye as
the eye of the subject is fixed on a centrally located
target geometrically coincident with the central locus
of the placido or mire rings. Alternately the step of
capturing the image involves developing a plurality of
crosssections of the cornea corresponding to the
plurality of areas of the cornea, and deriving the
geometric parameter from each of the plurality of
cornea cross-sections. Preferably the cross-sections
are developed by directing a laser slit beam at the
eye. Alignment of the optic axis of the image capture
device and the visual axis of the eye may be
facilitated by digital recording of the positioning of
the anatomy of the iris and /or pupil with the subject
eye fixated on a centrally located target with
reference to the optic axis of the 



measuring device. Alignment may be maintained by means
of software superimposition of a pre-recorded image.
112756156Preferably the method also comprises the step
of grouping the plurality of points or areas into a
plurality of zones together covering the imaged
portion of the cornea. More preferably the step of
comparing the geometric parameter includes the step of
calculating the absolute differences between the
geometric parameter derived and the corresponding
reference geometric parameter for each of the
plurality of points or areas for each of the zones,
and summing the absolute differences for each of the
zones wherein the summed absolute difference for the
specified geometric parameter is compared with the
cumulative maximum value for validation of the person.
Preferably the geometric parameter for the cornea
includes axial radii (the curvature with respect to
the axis of the keratoscope), tangential radii (the
local curvature of the surface with reference to a
tangential plane at that specified location), corneal
height (the distance from the corneal surface to a
given reference commonly a tangential plane normal to
the corneal apex), refractive power (the power
according to Snell's Law of a defined point on the
corneal surface), corneal elevation (the distance from
the corneal surface to a defined best fit sphere or
curve), corneal slope (the angle in radians or degrees
between the corneal surface and a tangential plane),
corneal diameter (the length of a line from nasal
limbus to temporal limbus where the line passes
through the geometric centre of the cornea), a corneal
chord (the length of a line from limbus to limbus but
not passing through the geometric centre of the
cornea) axial power (the power in dioptres calculated
from the axial radius), tangential power (the power in
dioptres calculated from the tangential radius) and/or
corneal thickness (the distance from the corneal
epithelium to the corneal endothelium either central,
paracentral or peripheral). Preferably the one or more
geometric parameters includes a plurality of the
geometric parameters. Preferably the cumulative
maximum value for comparison with the summed absolute
difference for the geometric parameter of: (i) axial
radii is 400 mm; (ii) tangential radii is 2000 mm;
and/ or 



(iii) corneal height is 45 microns.
112756156Preferably these cumulative maximum values
are used when data is captured from a topographical
image of the cornea using the arc-step method and up
to 9,000 points on the cornea. Preferably the method
also comprises the step of weighting or factoring the
parameter comparison prior to validation of the
identity of the person. More preferably the step of
comparing the geometric parameter involves filtering
of the geometric parameter for each of the points or
areas to retain only those geometric parameters within
a preselected range. Even more preferably this
weighting or factoring involves multiplying the summed
absolute difference for the specified geometric
parameter by the percentage of the plurality of points
or areas retained. Preferably the step of validating
the identity of the person involves taking a selection
of the plurality of geometric parameters for
comparison, and only validating the identity of the
person when the sum of the parameter comparison for
each of said points or areas is less than respective
of cumulative maximum values for all of said
parameters. Alternately the step of validating the
identity of the person involves awarding a
predetermined highest score to a least weighted sum
difference based on corneal points, areas and /or the
total area of imaged cornea, and confirming a matching
identity when a comparison of corneal dataset and name
or personal identification number with a database of
same matches the predetermined highest score with same
name or personal identification number. According to
another aspect of the invention there is provided an
apparatus for validating the identity of a person,
said apparatus comprising: means for capturing an
image of at least part of a cornea of an eye of the
person, said imaging means being configured to derive
one or more geometric parameters for each of a
plurality of points or areas across said part of the
cornea; processing means in communication with the
imaging means and being configured to compare each of
the geometric parameters derived from the person's
cornea with a corresponding reference geometric
parameter for each of the points or areas of the
cornea for that person; and 



validation means in communication with the processing
means and being configured to validate the identity of
the person based on the comparison of the geometric
parameters for said points or areas.
112756156Preferably said imaging means includes a
video-imaging device servicing a video capture card of
a central processing unit. More preferably said
imaging means is a digital camera able to capture one
or multiple digital images servicing the central
processing unit, which includes a processor.
Preferably the imaging means includes an infra-red
detector for alignment of the corneal vertex with said
imaging means and visible light being adapted to be
directed at the eye in the form of a placido disc
illuminated and calibrated and according to an arc
step method develop a plurality of meridians together
with concentric rings or part thereof which when
coincident create multiple points. More preferably the
imaging means is a handheld device. Alternately the
imaging means includes a laser being adapted to be
directed at the eye to develop a plurality of
cross-sections from which the geometric parameter is
derived. Preferably the processing means includes a
reference database having the corresponding reference
geometric parameter with which each of the geometric
parameters is compared for each of the plurality of
points or areas across the cornea. Preferably the
validation means includes a validation database having
a cumulative maximum value for each of the geometric
parameters, the validation means being configured to
only validate the person when the sum of the parameter
comparison for each of the points or areas is less
than said maximum value. Alternately the validation
means includes scoring means being configured to award
a predetermined highest score to a least weighted sum
difference based on corneal points, areas and/ or the
total area of imaged cornea, the validation means
confirming a matching identity when a comparison of
corneal dataset and name or personal identification
number with a database of same, matches the
predetermined highest score with same name or personal
identification number. BRIEF DESCRIPTION OF THE
FIGURES In order to achieve a better understanding of
the nature of the present invention a 



preferred embodiment of a method and an apparatus for
validating the identity of a person by corneal imaging
will now be described, by way of example only, with
reference to the accompanying representations in
which: 112756156Figure 1 is a schematic or perspective
view of a cornea having been mapped or imaged
according to an arc step method; Figure 2 is a sample
extract of sample data for a geometric parameter of a
cornea for each of a variety of points such as those
defined by the intersecting lines of figure 1; Figure
3 is an extract of a comparison of the summed absolute
differences for a geometric parameter for groups of
points or zones of the cornea data for the same person
together with corresponding comparisons for other
geometric parameters; Figure 4 is an extract for a
similar comparison of geometric parameters for the
cornea of one person against another; Figure 5 is an
extract of a comparison of cumulative data for a
geometric parameter for one person against
corresponding geometric data for other persons; and
Figure 6 is a schematic of an embodiment of an
apparatus for validating the identity of a person by
corneal imaging. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT In a preferred embodiment of one aspect of
the invention there is provided a method for
validating the identity of a person using corneal
imaging techniques. The method involves capturing an
image of a person's cornea and where as illustrated in
figure 1 the cornea is divided into a grid or map 10.
The cornea grid or map 10 includes a plurality of
meridians such as 12A extending from a vertex 14 of
the cornea and being angularly equally separated. The
grid or map 10 also includes a plurality of concentric
rings such as 16A which are equally spaced and
circumferentially separated intersecting with the
meridians such as 12A at a plurality of points such as
18A. This method of corneal reconstruction is based on
the arc step method and utilises an infrared vertex
detector (not shown). In an alternate embodiment the
cornea image is captured using laser technology taking
a cross-section of the cornea utilizing a slit beam.
This form of corneal topography is used in
ophthalmology to measure the eye prior to refractive
surgery. US patent numbers 



6079831, 6120150 and 6257723 each by Sarver et al
disclose a device and method for this type of corneal
topography using slit beam diffuse reflection system
such as the Bausch & Lomb ORBSCAN topographer.
112756156The preferred methodology then involves
deriving one or more geometric parameters from the
plurality of points mapped across the cornea. In this
example the cornea map 10 includes around 300
meridians such as 12A and 30 rings such as 16A
providing about 9,000 data points from which each of
the geometric parameters is derived. The table of
figure 2 illustrates raw data for these data points
for the geometric parameter of axial radius with the
rows 1 to 300 and columns Fl to F30 corresponding to
the respective meridians such as 12A and concentric
circles such as 16A of the corneal map of for example
figure 1. Although not illustrated the drop down flag
of "Data Type" provides data for other geometric
parameters including tangential radius and corneal
height. Figure 3 is a table illustrating comparison of
the geometric parameters derived from the person's
cornea of figure 2, in this example "113A" with
"113B". This preferred methodology involves grouping
the plurality of points of the cornea into a plurality
of zones. In this example there are five (5) zones
each consisting of six (6) concentric rings such as Fl
to F6 of the table of figure 2. The comparison of
geometric parameters then involves: 1. calculating the
absolute differences for each of the corresponding
data points (in this case around 1,800 data points)
for the zone; and 2. summing the absolute differences
for each of the zones for that geometric parameter. In
the table of figure 3 rows five (5) to nine (9) headed
"Abs. Diff (1-6)" to "Abs. Diff (25- 30)" represent
the calculated value of step 1 outlined above. For
example, the addition of absolute differences for data
points in the zone defined by F7 to F12 for axial
radius is "27.74471714". The number in row ten (10)
headed "Abs. Diff (All)" corresponds to the
calculation of step 2 outlined above. For example, the
sum of the cumulative value of the absolute
differences for data points across all zones for the
geometric parameter of axial radius is "228.4315422".
The table of figure 3 shows corresponding numbers for
other geometric parameters of the cornea including
distance of each point from the visual axis 



"DST", corneal height "HGT", slope taken as tangent
for each point "SLP" and tangential radius "TGL". The
methodology also involves weighting or factoring of
the comparison dependent on the percentage or number
of data points retained. For example, as shown in the
table of figure 3, the geometric parameter of axial
radius "AXL" retained 8,283 data 112756156points of a
total of 9,568 data points as shown in row 3 headed
"Valid". As a percentage this represents 86.6% which
in row 4 of the table is shown as the "Valid (%)".
Importantly, this comparison of the geometric
parameter, such as axial radius allows for validation
of the identity of the person. In this embodiment it
has been revealed that the corneal comparison of for
example the geometric parameters of the table of
figure 3 associates like with like when the sum of the
parameter comparison, such as the "Abs. Diff (All)",
is less than a cumulative maximum value. In the case
of the axial radius it has been revealed that a
cumulative maximum value for axial radii of around 400
mm is effective in identifying like with like.
Although it will be appreciated that the parameter
comparison data of figure 3 is merely illustrative, it
has also been revealed that cumulative maximum values
for tangential radii and corneal height of about 2,000
mm and 45 microns, respectively, are similarly
effective in identifying like with like. The table of
figure 4 shows the results when "113A" is compared
with another person in this case "114". The cumulative
comparison for each of the geometric parameters
renewals a number greater then the respective
cumulative maximum values and as such identifies a
"mis-match" of cornea data confirming that the persons
are not the same. Figure 5 is a table comparing the
geometric parameter of the axial radii for "113A" with
corresponding data for cornea of other persons. It is
significant to note that in the final column headed
"Dif-All" representing the sum of the absolute
differences for each of the zones, no value is less
than the cumulative maximum value of 400 except for
the other data for "113B" and "113C" in rows 17 and 18
respectively of this table. This confirms that the
chosen cumulative maximum value for the axial radii of
400 mm is effective in validating or identifying like
with like. Similarly, the applicant has empirically
derived from a large number of comparisons that the
chosen cumulative maximum values for the geometric
parameters of tangential radii and corneal height are
effective in identifying like with like. 



The sensitivity may be improved by weighting data from
certain parts/areas of the cornea. For example,
"additional" weighting may be given to the
mid-peripheral nasal region of the cornea. Where data
across the cornea is not weighted there is a
difference of the like to unlike of around 400%,
weighting may increase the difference from like to
unlike of around 1600% (or an increase in sensitivity
of 4 times). This weighting may reduce the number of
recognised data points from around 9,000 points to
200-300 points. 112756156The accuracy of this
methodology may also be improved by relying upon a
combination of the geometric parameters before
validating the identify of a person. For example, the
method may require that the corneal comparison for the
parameters of axial radii, tangential radii and
corneal height are all less than the respective
cumulative maximum value of 400 mm, 2,000 mm and 45
microns. Figure 6 is a schematic representation of an
embodiment of an apparatus for validating the identity
of a person. The apparatus depicted generally as 50
includes means for capturing an image 52 in
communication with processing means 54 and validation
means 56. The imaging means 52 may be in the form of a
corneal topographer such as that relying upon arc step
corneal reconstruction or the ORBSCAN device disclosed
earlier. In yet another example and as disclosed in US
patent numbers 5512965 and 5512966 each by Snook, the
imaging means includes a video camera configured to
record slit light beam images which are processed in a
digital format to produce a corneal curvature profile
and corneal thickness profile. The imaging means may
also be in the form of a digital camera, mobile or
cell phone, or Personal Digital Assistant (PDA) or a
dedicated wall or desk mounted device for mass
processing of subjects exiting or entering a building.
The processing means and validation means of this
embodiment may be in the form of a microprocessor or
processor 58 configured to compare the geometric
parameters and validate the person based on a
cumulative maximum value for one or more types of
geometric parameters. The processor 58 includes a
reference database having corresponding reference
geometric parameters with which the comparison is made
as described in the preferred methodology of the
invention. The processor 58 may also include a
validation database having the cumulative maximum
value for each of the geometric parameters. 



An alternative embodiment of the invention utilises
two thousand five hundred points representing discrete
data points derived from the corneal map generated by
the mire image of the placido disc illuminated and
calibrated and combined with the arc step method thus
rendering an array of points which are evenly and
uniformly distributed across the corneal surface. The
data points can be arranged in an array or matrix of
cells being fifty cells wide by fifty cells high. In
this embodiment when one cornea is compared to another
the absolute difference is calculated for
corresponding cells in each array. The cornea is
divided into three zones corresponding to lines one to
fifteen in the matrix 112756156thence lines sixteen to
thirty five and thence lines thirty-six to fifty. The
absolute sum difference between corresponding zones
for the corneae is calculated. Where a null or zero
value occurs within the boundaries of the number
matrix of an array a value is attributed to that cell
as a calculated value dependent on the value of
immediately surrounding cells in the array. Further,
when a real value occurs in the number matrix of one
array and a zero or null value occurs in the
corresponding cell of the compared array the - value
for both cells is recorded as zero. This may occur
with lid interference or shadows from the cilia of the
eye occurring more in one array than the other thus
interfering with the mire image of the placido rings.
The percentage of cells in each array returning a null
or zero value is recorded and the value of cells
returning real values is calculated. The absolute sum
difference for each zone is given weighting by
dividing the absolute sum difference by the percentage
of cells with real values expressed as a decimal
number (where for example 81% becomes 0.81). If using
corneal height the absolute sum difference between
corresponding zones of two corneae being compared is
25.04030650 microns and 81.2% of cells in
corresponding arrays returned real values then the
weighted (or corrected) difference is 30.83781589. In
this embodiment the corneal data consisting of two
thousand five hundred discrete data points is divided
into three zones being lines one to fifteen and lines
sixteen to thirty five and lines thirty six to fifty.
When one corneal data set (the subject having a name
or personal identification number) is compared to a
large database of many client eyes the client eye from
the database with the least weighted sum difference
for each zone of the cornea is recorded. That client
eye with the least weighted sum difference is awarded
a 



score of 'four' (4) for zones corresponding to lines
one to fifteen and sixteen to thirty five and for
least weighted sum difference for all three zones (one
to fifteen, sixteen to thirty five and thirty six to
fifty). That client eye with next least weighted sum
difference is awarded a score of three (3) in the same
manner as above, the next client eye with the least
weighted sum difference is awarded a score of two (2)
in the same manner as above and the next client eye
with the least weighted sum difference is awarded a
score of one (1) in title same manner as above. In
this embodiment the scores are summed whereby two
parameters are used for comparison being corneal
height and axial radius. 112756156In this embodiment a
subject's corneal data can be compared to a database
whereby the subject has a pre-recorded dataset and
when compared to that database of many different
corneal datasets the dataset belonging to the subject
on the database should result in having the least
difference to the subject's dataset and therefore the
highest score. In this embodiment the scores are
ranked highest to lowest. The highest score when
making a match also for name confirms the subject is
recognised as belonging to the database and therefore
as a match for the subject eye. In one application,
the corneal data of a subject can be recorded on a
card capable of retention of digital data by means of
a computer chip or magnetic strip. Imaging means such
as a topographic device can be used to capture the
subject's corneal data for comparison from one
occasion to another against their recorded corneal
data on the card. The subject's card is scanned by a
scanning device which communicates with the
topographic device to allow for corneal data
comparison. The topographic device (or other imaging
means) or an associated device includes a processor
which confirms ownership of the card and access can be
granted or with-held subject to confirmation that the
data recorded on the card passes the necessary
criteria to be a match to the corneal data of the
subject as captured by the imaging means. In another
application, the imaging means or data capture device
communicates with a remote database which holds a
dataset of corneal geometric parameters for various
individuals. The data capture device or an associated
device may include or communicate with switching means
which on verification of the subject provides access 



for that person. Access can be granted or denied to
secure areas of the built environment, access to a
mobile phone or Personal Digital Assistant (PDA)
device, access to a personal computer or computer
network, access to a banking network by way of an
automatic teller machine, access to a motor vehicle or
access to any device, area, computer terminal, or
machine requiring a secure application to defend
against unwanted intrusion or unauthorised use. In a
further application, corneal data may be recorded on a
credit card or smart card. Ownership of the credit
card or smart card can be confirmed by instantaneous
comparison of the credit card or smart card corneal
data with captured corneal data (using imaging means)
of the holder of the credit card or smart card.
112756156The method and apparatus of the preferred
embodiment may have other various biometric
applications including limited access when secure
borders are required in the workplace or built
environment, verification of credit card users, and
other security or for example military related
applications. For example, passports may be embedded
with corneal data against which scanned or imaged
corresponding data is compared for validation. The
method and apparatus may be utilised in the securing
of military hardware, or in providing limited and
secure access to for example digital files such as
those attached to emails. In the embodiment described
and for example using the combination of three (3)
selected geometric parameters, it is estimated that
approximately only one in 15 billion people will be
incorrectly identified as like with like. Now that a
preferred embodiment of the present invention has been
described in some detail it will be apparent to those
skilled in the art that the method and apparatus for
validating the identity of a person by corneal imaging
has the following advantages over the admitted prior
art: 1. the technique provides a particularly reliable
and accurate method of confirming like with like; 2.
the apparatus or biometric tool is relatively safe and
inexpensive and generally can only be used with the
consent of those upon which it is utilised; 3. the
method can be utilised on a broad range of people not
limited to any particular age group provided an
effective cornea image can be taken. 



Those skilled in the art will appreciate that the
invention described herein is acceptable to variations
and modifications other than those specifically
described. For example, the method may not be
restricted to the geometric parameters discussed but
rather may extend to other geometric parameters which
on comparison with corresponding base parameters for
the same person are effective in verifying that
person's identity or uniqueness. All such variations
and modifications are to be considered within the
scope of the present invention the nature of which is
to be determined from the foregoing description. It is
to be understood that any acknowledgment of prior art
in this patent specification is not to be taken as an
admission that this prior art forms part of the common
general knowledge in the relevant art. 112756156CLAIMS
1. A method of validating the identity of a person,
said method comprising the steps of: capturing an
image of at least part of a cornea of an eye of the
person and deriving one or more geometric parameters
for each of a plurality of points or areas across said
part of the cornea; comparing each of the geometric
parameters derived from the person's cornea with a
corresponding reference geometric parameter for each
of the points or areas of the cornea for that person;
and validating the identity of the person based on the
comparison of the geometric parameters for said points
or areas. 2. A method of validating the identity of a
person as claimed in claim 1, wherein the step of
validating the identity of the person involves setting
a cumulative maximum value for the difference in each
of the geometric parameters on one occasion to
another, and only validating the person when the sum
of the difference of the parameter comparison for each
of said points or areas is less than or equal to said
maximum value. 3. A method of validating the identity
of a person as claimed in either of claims 1 or 2
wherein, the step of capturing the image includes an
arc step method wherein a 



vertex of the cornea is located from which a plurality
of meridians are developed together with concentric
rings, the plurality of points from which each of the
geometric parameters is derived being defined by
intersections of the meridians and rings. 4. A method
of validating the identity of a person as claimed in
claim 3, wherein the image capture involves directing
an infrared detector at the eye for alignment of the
vertex distance of said detector with the corneal apex
and a mechanism for alignment of the optic axis of the
device with the visual axis of the eye. 5. A method of
validating the identity of a person as claimed in
either of claims 1 or 2, wherein the step of capturing
the image involves developing a plurality of
cross-sections of the cornea corresponding to the
plurality of areas of the cornea, 112756156and
deriving the geometric parameter from each of the
plurality of cornea crosssections. 6. A method of
validating the identity of a person as claimed in
claim 5, wherein the cross-sections are developed by
directing a laser at the eye. 7. A method of
validating the identity of a person as claimed in any
one of claims 1 to 4 also comprising the step of
grouping the plurality of points or areas into a
plurality of zones together covering the imaged
portion of the cornea. 8. A method of validating the
identity of a person as claimed in claim 7, wherein
the step of comparing the geometric parameters
includes the step of calculating the absolute
differences between the geometric parameter derived
and the corresponding reference geometric parameter
for each of the plurality of points or areas for each
of the zones, and summing the absolute differences for
each of the zones wherein the summed absolute
difference for the specified geometric parameter is
compared with the cumulative maximum value for
validation of the person. 9. A method of validating
the identity of a person as claimed in any one of the
preceding claims, wherein the geometric parameter for
the cornea includes axial radii, tangential radii,
corneal height, corneal elevation, refractive power,
axial power, tangential power, corneal thickness,
corneal diameter, or a corneal chord. 10. A method of
validating the identity of a person as claimed in
claim 9, wherein the 



geometric parameter is a plurality of the geometric
parameters. 11. A method of validating the identity of
a person as claimed in either of claims 9 or 10,
wherein the cumulative maximum value for comparison
with the summed absolute difference for the geometric
parameter of: (i) axial radii is 400 mm; (ii)
tangential radii is 2000 mm; and /or (iii) corneal
height is 45 microns. 12. A method of validating the
identity of a person as claimed in claim 11, wherein
the cumulative maximum value is used when data is
captured from a topographical 112756156image of the
cornea using the arc step method and up to 9,000
points on the cornea. 13. A method of validating the
identity of a person as claimed in any one of the
preceding claims also comprising the step of weighting
or factoring the geometric parameter comparison prior
to validation of the identity of the person. 14. A
method of validating the identity of a person as
claimed in claim 13, wherein the step of comparing the
geometric parameter involves filtering of the
geometric parameter for each of the points or areas to
retain only those geometric parameters within a
preselected range. 15. A method of validating the
identity of a person as claimed in claim 14, wherein
the weighting or factoring involves multiplying the
summed absolute difference for the specified geometric
parameter by the percentage of the plurality of points
or areas retained. 16. A method of validating the
identity of a person as claimed in claim 2, wherein
the step of validating the identity of the person
involves taking a selection of the geometric
parameters for comparison, and only validating the
identity of the person when the sum of the parameter
comparison for each of said points or areas is less
than respective of cumulative maximum values for all
of said parameters. 17. A method of validating the
identity of a person as claimed in claim 2, wherein
the step of validating the identity of the person
involves awarding a predetermined highest score to a
least weighted sum difference based on corneal points,
areas 



and /or the total area of imaged cornea, and
confirming a matching identity when a comparison of
corneal dataset and name or personal identification
number with a database of same matches the
predetermined highest score with same name or personal
identification number. 18. An apparatus for validating
the identity of a person, said apparatus comprising:
means for capturing an image of at least part of a
cornea of an eye of the person, said imaging means
being configured to derive one or more geometric
parameters for each of a plurality of points or areas
across said part of the cornea; processing means in
communication with the imaging means and being
configured to compare each of the geometric parameters
derived from the person's 112756156cornea with a
corresponding reference geometric parameter for each
of the points or areas of the cornea for that person;
and validation means in commtinication with the
processing means and being configured to validate the
identity of the person based on the comparison of the
geometric parameters for said points or areas. 19. An
apparatus for validating the identity of a person as
claimed in claim 18 wherein said imaging means
includes a video-imaging device servicing a video
capture card of a central processing unit. 20. An
apparatus for validating the identity of a person as
claimed in claim 19 wherein said imaging means is a
digital camera able to capture one or multiple digital
images servicing the central processing unit which
includes a processor. 21. An apparatus for validating
the identity of a person as claimed in claim 18,
wherein the imaging means includes an infra-red
detector for vertex alignment of said imaging means
and visible light being adapted to be directed at the
eye and according to an arc step method develop a
plurality of meridians together with concentric rings
or part thereof. 22. An apparatus for validating the
identity of a person as claimed in any one of claims
18 to 21, wherein the imaging means is a handheld
device. 23. An apparatus for validating the identity
of a person as claimed in any one of claims 18 to 22,
wherein the imaging means includes a laser being
adapted to be 



directed at the eye to develop a plurality of
cross-sections from which the geometric parameter is
derived. 24. An apparatus for validating the identity
of a person as claimed in any one of claims 18 to 23,
wherein the processing means includes a reference
database having the corresponding reference geometric
parameter with which each of the geometric parameters
is compared for each of the plurality of points or
areas across the cornea. 25. An apparatus for
validating the identity of a person as claimed in any
one of claims 18 to 24, wherein the validation means
includes a validation database having a cumulative
maximum value for each of the geometric parameters,
the 112756156validation means being configured to only
validate the person when the sum of the parameter
comparison for each of the points or areas is less
than said maximum value. 26. An apparatus for
validating the identity of a person claimed in any one
of the claims 18 to 23 wherein the validation means
includes scoring means being configured to award a
predetermined highest score to a least weighted sum
difference based on corneal points, areas and/ or the
total area of imaged cornea, the validation means
confirming a matching identity when a comparison of
corneal dataset and name or personal identification
number with a database of same, matches the
predetermined highest score with same name or personal
identification number. 112756156 


