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IMAGING APPARATUS 

The present invention relates to an imaging apparatus. It has particular 

utility in relation to an imaging apparatus operable to obtain an image of one or 

5 more facial features of a user. 

One known apparatus of this type forms a component of the lriScan 2000 

EAC111 iris recognition apparatus manufactured by lriScan Inc. The apparatus 

includes an image capture unit comprising a wall-mounted body portion which 

rotatably supports a tiltable housing containing the optical elements used in the 

10 apparatus. The camera and path-bending optics inside the housing are arranged so 

as to provide the camera with a view through an aperture provided in the front wall 

of the tiltable housing. The housing additionally contains a liquid crystal display 

(LCD display) which is viewed by the user during the iris recognition procedure 

through the same aperture. The LCD display is driven by the video signal which is 

15 currently being output by the camera. 

In using the apparatus, the user moves his head until the LCD display 

shows an in-focus image of one of his eyes. Because of safety constraints on the 

level of illumination of the human eye, the depth of focus of the apparatus is 

limited and the user must position his head within a relatively narrow range of 

20 distances from the apparatus. The magnification of the optical system is arranged 

such that, when in focus, the image of one eye fills more than one-third of the field 

of view of the camera. This is useful in assuring that the iris is imaged in 

sufficient detail to obtain an iris data sequence which is unique to that iris. 

The cost of the LCD display in the above apparatus is significant. 

25 Although the use of iris recognition technology is clearly desirable because of the 

high level of security it affords, the current cost of iris recognition units hinders 

their incorporation into credit card payment terminals and the like. 

Other proposed iris recognition apparatuses avoid the requirement that the 

user moves his head to a preferred position in relation to the apparatus, instead 

30 providing a camera with both an auto-focus and an auto-zoom facility. Although 

this relaxes the constraints imposed on the distance between the user and the 

apparatus, it does not provide a facility for aligning the eye within the field of view 

of the camera. Hence, the use of a Pan Tilt Zoom camera in conjunction with 

eye-tracking techniques has been proposed to ensure that the user's eye is 
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included within the obtained image. The use of such devices markedly increases 

the unit production cost of the imaging component of the iris recognition 

apparatus. 

Identification Technologies International Inc. produce a PAC-1000 facial 

5 recognition system. The image capture part of the apparatus has a mirror on its 

front surface in which the user can see his reflection. Although this places 

constraints on the transverse position of the user's face, it does not place any 

positive constraints on the distance between the user and the device. The user is, 

of course, able to estimate his distance from the apparatus owing to its apparent 

10 . size (i.e. owing to perspective), but that is not a sufficiently accurate indication to 

enable him reliably to adopt a preferred position in relation to the apparatus. 

Accordingly, the present invention provides a facial feature imaging 

apparatus comprising: 

a camera apparatus operable to capture an image of one or more facial 

15 features of a user, light reflected from said facial features travelling along an 

optical path from said facial features to said camera apparatus; 

a visible light reflector disposed on said optical path, and positioned such 

that, in use, the user can see his reflection therein, said reflector being arranged to 

present a reflection of the user, which reflection gives a positive visual indication 

20 to the user that he is within a preferred range of distances from the camera. 

By providing a visible light reflector which is arranged to present a positive 

visual indication to the user that he or she is within a preferred range of distances 

from the camera, feedback is provided to the user enabling him to position his 

head at a correct distance from the apparatus. The visible light reflector provides 

25 t"is feedback as effectively as known devices but more cheaply than has hitherto 

been possible. The provision of such a visible light reflector reduces the need for a 

camera with an auto-focus (and possibly auto-zoom) facility. Furthermore, by 

. arranging the reflector to lie on optical path between the user and the camera, the 

apparatus is made more compact than known apparatuses. The reflection provides 

30 a positive indication in the sense that there is some indication other than the user 

being able to judge his distance from the camera owing to perspective. 

Preferably, the reflector comprises one or more optical elements which, in 

combination, have an optical power greater than zero. This has the result that the 
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reflection seen by the user undergoes changes in both size and orientation as the 

user approaches the apparatus. 

Preferably, the reflector comprises a non-planar reflector, the surface of 

which is shaped so as to present said positive visual indication. The advantage of 

· 5 such visible light reflectors is that they comprise few components and hence are 

inexpensive to manufacture. 

In preferred embodiments, the mirror presents a concave surface to the 

user. The concave surface may be spherical or aspherical. Spherical mirrors 

usually cost less than aspherical ones. 

10 Some embodiments of the present invention use a camera which is 

responsive to light outside the visible portion of the electromagnetic spectrum. For 

example, . the camera used may responsive to infra-red light, in which case the 

reflector used can be a wavelength-selective mirror, which reflects visible light but 

allows the passage of infra-red light, placed in the aperture in the housing. It will 

15 be appreciated that this arrangement allows infra-red light reflected from the user's 

face to pass through the mirror and continue along an optical path towards the 

camera. 

By way of example only, specific embodiments of the present invention 

will now be described with reference to the accompanying drawings in which: 

20 Figure 1 shows a multimedia kiosk adapted to incorporate an iris data 

sequence generation unit; 

Figure 2 . is a schematic illustration, partly in cross-section, of the 

arrangement of components within an iris image capture part of the data sequence 

generation unit; 

25 Figure 3A is an optical ray diagram illustrating the effect of the curved 

cold mirror on visible light; 

Figure 38 is an optical ray diagram illustrating the passage of infra-red light 

reflected from the user's eye; 

Figure 4A is a schematic illustration, partly in cross-section, of the 

30 arrangement of components within an iris image capture part of a third 

embodiment of the present invention in a normal configuration suitable for 

video-conferencing; and 

Figure 48 shows the image capture part of Figure 4A in a configuration 

suitable for capturing an image of the user's iris. 
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Figure 1 shows a multimedia kiosk 1 which is an adapted version of BT's 

Touchpoint® kiosk. The kiosk is connected via telecommunications links to remote 

servers and also to the Public Switched Telephone Network (PSTN). The kiosk 

5 comprises·three sections 10,20,30 secured together and mounted on a supporting 

structure 2. The central user interface section 10 comprises a container housing a 

cathode ray tube (CRT) display 12, a printer and a loudspeaker 13. The CRT 12 

displays information in the form of World Wide Web pages and also provides a 

touch screen facility allowing the user to interact with the kiosk. The kiosk 

10 provides printed output through a horizontal slot 14 in the front surf ace of the user 

interface section a few centimetres underneath the CRT screen. Audio output is 

provided via the loudspeaker 13. 

The second component of the kiosk is a telephone section 20 secured to 

the left-hand side of user interface section 10 and which includes both a telephone 

15 handset 22 and a keypad 24 to enable the user to telephone from the kiosk. 

20 

The third component of the kiosk is a payment acceptance section 30 

secured to the right-hand side of the user interface section 10. The payment 

acceptance section 30 has a credit-card slot 31 , a coin slot 32 and a refund 

chamber 33. As so far described, the kiosk 1 is of conventional design. 

However, the kiosk of the specific embodiment additionally has an iris 

recognition unit integrated into the upper part of the payment acceptance section 

30. Furthermore, the payment acceptance section 30 is also angled approximately 

fifteen degrees inwardly so that the user can divert his attention from the CRT 

screen 12 to the iris recognition unit without having to move his head sideways. 

25 The iris recognition unit comprises an elongate image capture part 34 

rotatably mounted at the front upper corner of the payment acceptance part 30 

and iris data sequence generating electronics located in the rear upper part of the 

payment acceptance section 30. 

The image capture part 34 comprises an elongate housing having three 

30 elongate sides (only two of which 38,39 are visible in the drawing) and two ends. 

The housing is provided with a disc-shaped handle 37 at its right-hand end. The 

handle 37 is concentric with the axis of rotation of the part 34. One side 38 of 

the housing is rectangular and is forwardly directed in a normal orientation (as 

shown in the drawing). An adjacent side 39 is of a similar rectangular shape and, 
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in the normal orientati6n of the part 34, extends horizontally rearwardly from the 

forward panel. The other wall of the housing is provided by a surface 

corresponding to the surface of a cylinder having an axis coincident. with the axis 

of rotation of the image capture part 34. It will be realised that the cylindrical 

5 surface meets the sides 38,39 at an angle of greater than 90 degrees. 

As can be seen from Figure 2 (which shows the upper surf ace 39 partially 

cut away and the components below in cross-section) the forward side panel 38 

has a centrally located cylindrical recess 40 which has a diameter of 80mm and 

extends rearwardly from the edges of the aperture to a point approximately 

10 coincident with the axis of rotation AA of the part 34. Located concentrically 

inside the recess 40 is a cylindrical wall 41 of a height equal to the depth of the 

recess and enclosing a cylindrical chamber 44 having a diameter of 70 mm. The 

annular chamber 42 defined by the cylindrical wall 40 and the recess 41 is closed 

by a finely frosted glass ring 43. The open end of the cylindrical chamber 44 is 

15 closed by a curved mirror 45 which reflects visible light falling upon it. The 

cylindrical wall 41 is provided with a circumferential flange 46 located at a short 

distance behind the curved mirror 45. 

A charged coupled device (CCDI camera 4 7 is centrally mounted on a 

circuit board 48 held at the bottom of the cylindrical recess 44. The camera 47 is 

20 a Watec Wat 660 imager unit and has dimensions of 30mm * 30mm * 18mm. 

·The camera 47 is combined with a 12mm lens to provide a focused image of any 

object positioned about 1 OOmm in front of the camera. The camera 47 is 

responsive both to visible and infra-red light. Two light-emitting diodes {LEDs) (not 

shown) are mounted on the forward side of the circumferential flange 46, at its 

25 uppermost and lowermost points respectively. Connections to the LEDs run from 

the circuit board 48. 

The curved mirror 45 is formed from a transparent glass substrate of 5mm 

thickness and has the form of part of the surface of the sphere of radius 200mm. 

A coating 50 is provided on the rear side of the glass substrate, the coating 50 

30 being effective to reflect visible light (whose wavelength lies between around 

400nm and 700nm) but to allow the transmittance of light of other wavelengths, 

including the infra-red light produced by the LEDs. Those skilled in the art of 

manufacturing such coatings will have little difficulty in making a coating having 

such properties. 



W099/21479 PCT/GB98/03177 

6 

The present inventors have established that the iris can be imaged most 

sharply in the very near infra-red (i.e. in a wavelength range from 700nm to 

850nm). Longer wavelengths are thought to penetrate deeper into the eye and 

hence lead to an obscuration of the iris pattern. To alleviate this problem, the 

5 camera 47 is supplied with a filter (not shown) that substantially removes 

wavelengths greater than 850nm. 

Furthermore, owing to the effect of absorption by water and oxygen 

molecules in the atmosphere, there are several dips in the spectrum of natural 

sunlight in the 750nm to 800nm wavelength range. Imaging the iris in the 700nm 

10 to 850nm range therefore results the undesirable effect of reflections of infra-red 

light from the sun being reduced. 

A range sensor 51 is mounted on the surface of the camera 47 and is 

operable to output a proximity signal when an object moves closer than 1 OOmm to 

the camera 4 7. 

15 A fluorescent tube 52 formed into the shape of a ring save for its two 

ends which point rearwardly is positioned in· the annular chamber 42. A ring 

shaped infra-red blocking filter 53 is located in the annular chamber 42 directly in 

front of the fluorescent tube 52. The two ends of the tube 52 are held in the base 

of the cylindrical recess 44 and are connected to sliding contacts (not shown) on 

20· the curved side of the image capture part 34. 

The electronics associated with capturing a data sequence which 

characterises the user's eye are located outside the image capture part 34 of the 

iris recognition unit in the upper part of the payment acceptance section 30. One 

algorithm which may be executed by the electronics in order to characterise the iris 

25 of the user is described in US patent number 5,291,560. Electronic 

communication between the image capture unit and the data sequence generating 

electronics is provided by further sliding contacts on the cylindrical surface of the 

image capture part 34. Similar sliding contacts are used to allow power to be 

transmitted to the fluorescent tube 52, camera 47 and LEDs. 

30 In using the modified Touchpoint® kiosk, interaction betwe~n the user and 

the kiosk may, for example, be as follows. Initially, the user steps up to the kiosk 

and views the main menu displayed on the CRT screen 12. He will normally adopt 

a position around 500mm from the screen 12 and payment acceptance unit 30 to 

do this. The user then uses the touch screen facility to (for example) order some 
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merchandise to be delivered to his home. If he chooses to pay by credit card at 

this stage then the display prompts him to enter his credit card into the credit card 

slot 31 on the payment unit 30 , the payment unit 30 then reading account details 

from the card in a conventional manner. At this time, the fluorescent tube 52 is 

5 illuminated and a message on the screen 12 (or perhaps a voice prompt from 

loudspeaker 13) prompts the user to move his eye forwardly until the point where 

he sees an upright focused image of his eye in the mirror 45. Initially, the user 

must manipulate the handle 37 to tilt the mirror such that he can see an image 

which includes his eye. Thereafter, as explained below, in order to see an upright 

1 O image of his eye in the mirror, the user must move to within 1 OOmm of the image 

capture part 34. Once the user has moved that close to the image capture part 

34, the range sensor 51 outputs the proximity signal mentioned above. On 

generation of the proximity signal, the camera 47 begins to capture images of the 

user, the LEDs 52 being lit in synchrony with the moments of image capture. 

15 Further images are captured until one suitable for forming an iris representing data 

sequence is obtained. Once the image has been successfully captured, a voice 

message is output indicating that the image has been captured and thanking the 

user for having presented his eye. The iris representing data sequence is then 

transmitted to a remote server where a check can be made to see whether the iris 

20 ·data sequence matches that of the person to whom the card was issued. If such a 

match exists, then a signal is sent back to the kiosk to indicate that the 

transaction may be allowed. 

The function of each of the optical elements used in the image capture 

part will now be explained in relation to Figures 4a and 4b. Figure 3a illustrates 

25 the interaction of the optical elements with visible light. On the user inserting his 

credit card into the payment unit 30, visible light from his external surroundings 

and also from the fluorescent tube 52 falls upon his eye (E) and is reflected toward 

the cold mirror 45. It is likely that the user will initially be around 500mm from the 

mirror 45, and the reflection he sees will therefore be an inverted image of his 

30 surroundings. Following the instruction from the kiosk for him to move inwards 

towards the mirror 45 until he sees an upright image of his eye, the user will move 

towards the mirror 45 and will see the inverted image increase in size until it 

becomes an unrecognisable blur. However, as the user moves inwardly from a 

distance (F) 1 OOmm from the cold mirror 45, the image (I) will begin to reduce in 
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size and will appear the right way up. At this point the user will stop moving 

forwards . Since the user is then less than 100 mm from the mirror 45, the range 

sensor 51 will start to output the proximity signal. 

The position at which the user considers the reflection of his eye to be in 

5 focus will depend on whether he is short or long-sighted. Since the position of the 

upright virtual image seen by the user is initially very far away and then comes 

closer as he moves forward, the use of a curved mirror means that even 

long-sighted people (who might not be able to see an upright focused image at all 

if a plane mirror were to be used) will find a distance at which their reflection 

10 appears focused. 

Since the cold mirror 45 is largely ineffective in the very near infra-red, the 

infra-red optical behaviour is relatively simple and is illustrated in Figure 3b. On 

the two LEDs lighting, the infra-red light will pass from the LEDs through the cold 

mirror 45 and will thereafter be reflected off the user's eye (E) towards the camera 

15 47. Since the user is at a distance of less than 100mm from the mirror 45,· the 

image of the user's iris should fill a reasonable proportion of the image captured by 

the camera 4 7. 

·· · In this position, most of the visible light falling upon the user's eye CE) will 

have emanated from the fluorescent tube 52. The image captured by the camera 

20 47 may be spoiled if a reflection of a diffuse infra-red light source is seen by the 

camera to wash out some of the detail of the user's iris. The function of the infra­

red blocking filter 53 is to reduce the already small component of infra-red light 

output by the fluorescent tube 52 further so as to avoid .such washing out of the 

image. 

25 The above has assumed that the cold mirror 45 has no effect on infra-red 

light. However, in practice, a small percentage of the infra-red light may be 

reflected by the coating 50. The curved mirror 45 presents a convex surface to 

the camera 47 and it is an advantage of the use of a curved mirror 45 that light 

from the LEDs undesirably reflected from the coating is generally reflected 

30 outwardly away from the camera 4 7. 

In a second embodiment of the present invention, additional guide 

markings are painted on the front surface of the curved mirror 45. The guide 

markings comprise the central sections of the sides of a horizontally oriented 

30mm * 20mm rectangle centred at the centre of the mirror 45. 
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The use and operation of the apparatus are as described in relation to the 

first embodiment save for the following points. In addition to the prompt issued by 

the kiosk requesting the user to move forward until he sees a right way up 

reflection [I} of his eye, the user is further prompted to move to a distance such 

5 that the outer boundaries of the reflection of his eye (I) correspond as closely as 

possible to the guide markings. Not only does this encourage the user to align his 

eye centrally in the field of view of the camera, since the size of the reflection (I) 

of the user's eye varies with distance from the mirror 45, it further results in the 

user being guided to a more tightly defined preferred distance from the camera 4 7. 

10 A third embodiment of the present invention is illustrated in Figures SA 

and 58. 

Some multimedia kiosks provide a video-conferencing facility so that the 

user may have a video-conference with, for example, a sales assistant at the store 

from which he wishes to buy something. In this case, using only a single camera 

15 for both the video-conferencing and the iris recognition enables both the design 

and the use of the apparatus to be simplified. 

20 

The problem that then faces the designer is that video-conferencing 

cameras often cannot provide an image of an object close to the camera, which 

image is both focused and magnified to the degree required for iris recognition. 

The third embodiment (Figures SA, 58) implements one solution to this 

problem. The embodiment shares many of the features of the first embodiment 

illustrated in Figures 1 and 2 and features common to both embodiments are given 

like reference numerals and not described further here. In the embodiment, a 

Touchpoint® multimedia kiosk is modified by the addition of an iris image capture 

25 part and iris data sequence generating electronics. In contrast to the first 

embodiment, the iris imaging unit is located on the front upper edge of the central 

user interlace section and is also used to obtain pictures of the user for use in a 

video-conference with another party. The iris data sequence generating electronics 

are housed in the central section behind the image capture part. 

30 The iris imaging unit comprises a main body 60 and a slider 70. The main 

body is substantially identical to the image capture part described in relation to the 

first embodiment, save for the following. Firstly, the forward and upper sides 

38,39 have transverse dimensions whi.ch are large enough to accommodate a 

120mm deep cylindrical recess 40 in the centre of the front side 38. The recess 
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40 holds a Sony EVI 331 colour camera block 4 7 which has dimensions of 

approximately 50mm * 50mm * 100mm. The camera has had the infra-red 

blocking filter which it normally contains removed. A second difference in the 

image capture unit is that the curved mirror and the frosted glass ring have been 

5 removed. The infra-red blocking filter 53 in front of the fluorescent tube 62 

replaces the finely frosted glass ring and closes the annular chamber 42. 

The slider 70 comprises a rectangular panel which has a depth of 1 Smm, 

a height similar to that of the forward side 38 and a length 1 OOmm less than the 

forward panel 38. The slider is aligned with the forward panel 38 and is slidably 

1 O mounted thereon. The slider is movable horizontally from a leftmost position 

(Figure 4A) where its left-hand edge is flush with the left-hand edge of the main 

body 60 to a rightmost position (Figure 48) where the right-hand edge is flush with 

the right-hand edge of the main body 60. 

The slider 70 h~s two circular apertures 73, 74. The left-hand aperture has 

15 a diameter of 80mm which holds an annular frosted glass ring 43 identical to that 

. used in the first embodiment. A wall 72 extends 1 Omm rearwardly from the inner 

edge of the glass ring 43. A close-up lens 71 of 70mm diameter is held in the 

aperture defined by the inner edge of the wall 72. The front surface of the 

close-up lens is of identical shape to the rear surf ace of the curved mirror 45 and is 

20 provided with a similar coating 50. The lens 71 is shaped to have a power of 

around 4 dioptres - those skilled in the art of lensmaking will have little difficulty in 

producing such a lens. 

The right-hand aperture holds a plane glass disc 75 of 70mm diameter. 

The rearward side of the disc is coated with an infra-red blocking coating 76. 

25 A solenoid and controlling electronics are provided and are operable to 

move the slider 70 between its leftmost and rightmost positions. 

In use, the slider 70 is initially in its leftmost position, and the user may 

order goods in the same way as described in relation to the first embodiment 

except that he is now additionally involved in a video-conference with a sales 

30 assistant at the store from which he wishes to buy goods. If the user elects to 

pay using his credit card, then on inserting his card, the slider 70 is driven to its 

rightmost position and the fluorescent tube 52 is lit. The user is then asked to 

move forward until he can see an upright image of his eye in the mirrored surf ace 

of the close-up lens 71. Once a suitable image of his iris has been captured, he is 
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thanked for having presented his eye and the solenoid drives the slider 70 back to 

its leftmost position. 

The role of the optical elements in the third embodiment will now be 

explained. When the slider 70 is in its leftmost position (Figure 4A), the camera 

5 47 views the user through the plane glass disc 75. The disc 75 has no optical 

power and does not affect the range of distances over which the camera can 

focus. However, the coating 76 on the disc 75 substitutes for the infra-red 

blocking filter which has been ·removed from the camera 47. Hence the camera 

can operate normally as a colour video-conferencing camera when the slider 70 is 

10 in the leftmost position. 

However, when the slider 70 is in its rightmost position (Figure 48), the 

coating 50 on the o·uter surface of the close-up lens 71 prevents visible light from 

reaching the camera 4 7. The surfaces of the lens 71 are effective to refract 

infra-red light produced from the LEDs and reflected from the user's eye. The lens 

15 has positive power and hence, given the required magnification (an eye positioned 

1 OOmm from the camera should fill at least one third of the field of view of the 

camera) lowers the tower limit of the range of distances over which the camera 4 7 

can provide a focused image suitable for iris recognition purposes. In practice, the 

object distance at which the Sony EVI 331 colour camera block could provide such 

20 an image was reduced from 300mm to 60mm by the addition of such a lens. 

Although the above embodiments have used a cold-mirror, it will be 

realised by those skilled in the art that the camera could be responsive to visible 

light and a partially reflecting mirror could be used. The infra-red LEDs could be 

replaced with white light LEDs (now manufactured by Nichia of Japan) and a 

25 portion of the light from them reflected on the user's face would fall on the mirror 

and be reflected thereby enabling the user to position himself correctly. The 

remainder of the visible light could provide the required image of the user's iris. 

In some embodiments, the visible light ·reflector could be formed of a 

combination of optical elements. For example, the curved mirror described above 

30 could be replaced by a combination of a suitably selected lens and a planar mirror. 

Both the above embodiments feature a spherical mirror 45 which presents 

a concave surface towards the user. However, it is possible, for example, to use 

an aspherical mirror which is designed to distort the user's reflection if the user is 

incorrectly transversely aligned. 
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In other implementations, the mirror might be located at a distance from 

the aperture, even when in use. For example, the mirror might be placed inside the 

housing behind the aperture. 

The 200mm radius of curvature of the reflecting surface used in the above 

5 embodiments was chosen because it results in the user being constrained to adopt 

a position within a narrow range of distances from the camera. ln principle, 

however, the curvature of the mirror could be relaxed to, for example, radiuses of 

curvature as great as 1 m. It is probable however that an auto-focus camera would 

then be needed. Although obtaining a suitably magnified focused image would 

10 then be possible without the use of a close-up lens, problems owing to camera 

shake or user movement might then become apparent. 

The above embodiments describe the use of a concave mirror. However, 

a convex mirror might also be used. In such embodiments, the user would 

perceive the size of his reflection to increase in relation to the size of the mirror as 

15 he advanced towards the mirror. Then mirror could be marked so that the user's 

reflection became aligned with the markings on the user reaching a preferred 

working distance from the apparatus. An advantage of using a concave mirror is 

that it cannot focus light onto the user's eye. There will therefore be fewer safety 

related design constraints in embodiments using a concave mirror. 

20 The above embodiments have related to a kiosk having an integral iris 

recognition unit. However, a curved mirror might also be placed in the entrance 

window of the hand-held imager described in International Patent Applications WO 

97/46978, WO 97/46979, and WO 97/46980. The curved mirror would then 

have a diameter of only around 2cm and would have a radius of curvature so as to 

25 create a focal point around 5cm from the mirror. In this way a hand-held imager is 

created that advantageously does not require the user to bring the imager right up 

to his eye. 

It will be seen how the embodiments of the present invention provide an 

inexpensive facility allowing a user to adopt a pref erred position in relation to an 

30 imaging apparatus. 
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CLAIMS 

1. A facial feature imaging apparatus comprising: 

a camera apparatus operable to capture an image of one or more facial 

5 features of a user, light reflected from said facial features travelling along an 

optical path from said facial features to said camera apparatus; 

a visible light reflector disposed, in use, across said optical path, and such 

that the user can see his reflection therein, which reflection gives a positive visual 

indication to the user that he is within a preferred range of distances from the 

10 camera. 

15 

2. An apparatus according to claim 1 wherein said reflector comprises one or 

more optical elements which, in combination, have an optical power greater than 

zero. 

3. An apparatus according to claim 1 or 2 wherein said reflector has a 

reflecting surface shaped so as to present said positive visual indication. 

4. An apparatus according to claim 3 _wherein said visible light reflector 

20 comprises a curved reflecto[ whose concave surf ace is viewed by the user. 

5. An apparatus according to claim 3 wherein the positive optical indication 

is the uprightness of the reflection. 

25 6. An apparatus according to any one of claims 2 to 5 wherein said reflector 

30 

comprises a mirror. 

7. An apparatus according to any one of claims 2 to 5 wherein said reflector 

comprises a lens having a reflective coating thereon. 

8. An apparatus according to any preceding claim wherein said reflector is 

provided with markings to be aligned with one or more of the user's facial 

features. 

------

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \'I\ 
* C L M S 



W099/21479 PCT/GB98/03177 

14 

9. An apparatus according to any preceding claim wherein said camera is 

responsive to non-visible light and said reflector allows the passage of said non­

visible light. 

5 10. An apparatus according to any preceding claim wherein said apparatus is 

an iris imaging apparatus. 

11. An identification apparatus comprising a facial feature imaging apparatus 

according to any preceding claim, a storage means storing one or _more facial 

10 feature data sequences and a comparison means for comparing facial feature data 

sequences derived from one or more images obtained by the imaging apparatus 

with the one or more facial feature data sequences stored in the storage means. 
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