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Display Arrangement

Related Application

The present patent application is a continuation-in-part (CIP) of and

claims priority from commonly owned U.S. patent application 11/847,570 filed

August 30, 2007, entitled "Display Arrangement", the content of which is

hereby incorporated by reference in its entirety into the present patent

application.

Technical Field

The present invention relates to an interactive display device coupled to

a mirror, in particular but not exclusively for use in retail stores, showrooms or

the like.

Background Art

Point-of-purchase (POP) advertising displays which are capable of

displaying marketing content and/or product information in a store are well-

known. These displays can take various forms, including shelf-mounted signs,

and can have an impact on sales. They may be typically switched on when a

sensor mounted on the display detects a person nearby.

Japanese patent application JP2006-03044 describes a POP display

which is capable of reading a Radio Frequency Identification (RFID) tag

attached to a product and to display, on the basis of that reading, content about

that product.

Disclosure of the Invention

In accordance with the present invention, there is provided an interactive

display device having at least two data input means and coupled to a mirror (4),

operable to display an image on a surface (5) of the mirror (4) in response to

object (16) identification data read from object identifier (14) by a first data



input means (12) and a user interaction with the apparatus registered by a second

data input means.

Brief Description of the Drawings

Figure IA shows a schematic side view of the mirror arrangement in

accordance with an embodiment of the present invention;

Figure IB shows a front view of the mirror arrangement along lines A-A

of Figure IA;

Figure 2 is a block diagram of the mirror arrangement illustrating the

components of the arrangement and the operation of the arrangement in

accordance with an embodiment of the present invention;

Figure 3A shows the mirror arrangement in an idle state in accordance

with an embodiment of the present invention;

Figure 3B shows the mirror arrangement in an active state in accordance

with an embodiment of the present invention;

Figure 4 is a schematic view of a mirror arrangement in accordance with

an embodiment of the present invention;

Figures 5 to 9 are flow diagrams illustrating the operation of different

applications of the software in accordance with an embodiment of the present

invention;

Figure 10 is a flow diagram illustrating the operation of a handheld

device in combination with the mirror arrangement in accordance with an

embodiment of the present invention.

Detailed Description of the Invention

An embodiment provides for an interactive display device that allows a

person to view not only their reflection in a mirror but also to view images

displayed on the mirror relating to a product which is brought up to the mirror.

In one embodiment, the display device is RFID-enabled and is capable

of displaying an image in response to object identification registered by a data

reader detecting an RFID tag associated with the object.



For example RFID tags may be attached to clothing items and the

display device adapted to provide item information and/or related item

information in response to such tags. Thus, a person in front of the mirror

holding, wearing, or otherwise placing in a required proximity relationship to

the data reader a clothing item may see simultaneously a conventional reflected

image from the mirror as well as a display of related item information. The

information may relate to the clothing item or to one or more complementary

recommended items.

In some embodiments, the mirror surface may be touch-sensitive so that

a person may interact with the content displayed on the mirror.

The interactive display device described herein provides for an improved

customer service experience by assisting a customer in a purchasing decision

and provides retailers with the possibility to increase sales.

Further features and advantages of the invention will become apparent

from the following description of embodiments of the invention, given by way

of example only, which is made with reference to the accompanying drawings.

Note that, while certain embodiments are described as operating with RFID tags

attached to, or embedded in, individual objects, the display device may operate

with any type of radio frequency (RF) tags, magnetic tags, Universal Product

Code (UPC) bar coded labels and the like.

For the purposes of this application, the term "tag" is used but terms

such as label, transponder, chip, etc. should be understood as alternatives or

equivalents.

Embodiments of the invention may be used in conjunction with display

and sale of items in a retail store, such as, for example, a clothing or jewellery

store. Some or all items sold at the store, e.g. shirts, trousers, coats, shoes,

jewellery, etc. may include an RFID tag which references stored information

about an associated item, such as the name of the manufacturer, the item price,

the name of the item, identification data such as a unique identification number,

etc. The display device of the present invention may be configured to

automatically detect such a tagged item when it is brought, for example, in front



of the mirror. The display device may be battery powered or powered by any

other means.

Referring now to Figures IA and IB, an interactive display device 2 in

accordance with an embodiment is schematically illustrated. The display device

2 may be an enclosure having a user-facing surface, including a mirror 4. Note

that the user-facing arrangement may include a single mirror panel, or be made

up of a plurality of separate panels.

An image projecting means 6, processing means such as a computer

terminal 8 having software stored thereon, an RFID reader antenna 10 and an

associated RFID reader 12 may be provided in the inside of the enclosure and

are preferably not visible from the outside of the enclosure. The antenna 10 may

be capable, in a known manner, of interacting with an RFID tag 14 disposed on

or embedded in an individual item 16, which, for example, may be a clothing

item. The RFID reader 12, which is connected to the antenna 10, may extract

identification data from other data received in a signal from an RFID tag 14.

The user-facing surface includes a mirror area, having a front reflective

surface, and a display area. The mirror area and display area may each be

separate, overlapping or mutually contiguous. At least the display area includes

a front surface side 5 and a rear surface side 3. Where the mirror area and the

display area overlap, as in the embodiment illustrated in Figure IB, at least the

overlapping area of the mirror may have a partly transmissive back surface. For

example, a reflective coating may be applied on the front surface side 5 of a

glass panel. The coating, may be a chemical coating and/or could be comprised,

for example, of silver or other metallic particles, so that the glass surface is

partly -transmissive throughout. The glass surface of the mirror may for instance

be part-reflective and part-transmissive, this type of mirror being known as a

half-silvered mirror or a semi-transparent mirror. A known partially reflective,

partially transmissive glass that avoids the use of metallic coatings a be

advantageously incorporated in isorne embodiments. Such a gi s mirror may be

based on the MlRONA 1M product manufactured by from SCHOTT, North

America, Inc.. for example. Such a glass mirror is advantageous in that it does



not cause substantial interference with and is substantially transmissive to RF

signals generated by and/or reflected from RFID devices. The interactive

display device 2 may be designed to be placed in a retail store, for example, in a

fitting room of a clothing store, and may be wall-mounted or free-standing on a

flooring surface. Alternatively, the mirror arrangement may be a counter-top

mirror arrangement. The display device 2, in some embodiments, may have an

unequal width and height, with width, height and depth being indicated by the

arrows W, H and D, respectively, in Figures IA and IB. The mirror 4 may, in

some embodiments, be a so-called "full-length" mirror capable of showing a

reflection of a typical human along substantially their entire height, and

preferably has a height of at least 150 cm, preferably more than 180cm and a

width of at least 40cm, preferably more than 50cm.

Note that in certain embodiments of the invention, more than one display

devices as shown in Figures IA and IB may be provided side-by-side. A single

mirror panel is preferably provided in such case, which is shared by each of the

display devices.

The image projecting means 6 of the display device may be a light-

emitting display, for example a 42-inch liquid crystal display (LCD).

Alternatively, two or more displays may be juxtaposed to form a single display.

Other types of display may be used, for example a field-emission display, an

electron-ray indicator tube, an electroluminescence display, a liquid-crystal

display having a backlight or the like. The image projecting means 6 may be

oriented so that the light emitted therefrom is directed towards the rear surface

side 3 of the mirror 4. The mirror 4 being partly-transmissive throughout, the

light emitted by the display is transmitted through the mirror (i.e. from the rear

surface to the front surface) allowing the image displayed on the display device

to be superimposed on the front side surface 5 of the mirror with a reflection of

a person in front of the mirror 4.

The computer terminal 8 may operate as a thin client device in a network

and may include a central processing unit (CPU), memory, a data storage device

such as a hard disc drive and VO devices, as are well known in the art.



Computer terminal 8 may be communicatively coupled to the image projecting

means 6, the RFID reader antenna 10, the RFID reader 12, a database 16, a

handheld device 18 and at least one Human Interface Device (HID) such as a

touch-sensitive mirror surface, or a gesture based interaction system. Operating

system programs may be stored on the hard disc drive, and control, in a known

manner, low level operation of the computer terminal. Different software

applications which will be described below may also be stored on the hard disc

drive. These software applications control outputs to the image projecting

means 6 which may be responsive to inputs from the HID. The hard disc drive

may contain a database 16, which will be referred to as an item database 16, for

storing content data, in particular item information and related item information.

This database can also be located external to the embodiment and accessed

remotely.

The item information may be associated in the item database 16 with

identification data. The item information may be an in-depth description of a

clothing item including its price, size, material, manufacturer, point of origin,

availability, location in the store, and similar information. The related

information includes for example information indicating the availability of a

similar clothing item in a particular size and/or color, suggestions for mixing

clothing items, one or more suggested accessories and multimedia content such

as advertising/promotional media content, collection media content and brand

media content.

If located remotely, the item database 16 may be accessible by the

computer terminal 8 via networking protocols such as a wireline link or a

wireless link (e.g. LAN, WLAN, Internet, Satellite, GPRS, Bluetooth™ etc.). In

an embodiment, the item information may be retrieved by the computer from the

World Wide Web. A customer database may also be stored on the hard drive of

the computer or, alternatively, may be accessed remotely by the computer. In

the case that the item database 16 and/or the customer database are stored on the

hard disc drive, each respective database may be updated remotely.



The interactive display device 2 may also comprise one or more audio

speakers (not shown) so that information displayed by the image projecting

means 6 may be accompanied by audio content.

In an embodiment, the mirror 4 provides a HID. For example mirror 4

may be gesture or touch-sensitive so that a person may be able to interact with

the mirror front surface 5 and access information regarding one or more clothing

items of interest for instance.

Touches on the front surface of the mirror 4, or gestures near the front

surface of the mirror 4 can be sensed using various methods. Means for

enabling registration of such interactions are referred to herein, and in the

claims, as Human Interface Devices, or HID. One method is that of determining

the location of a point of impact on the front surface of the mirror through

acoustic wave, or Ultra-sonic sensors. Such a method may use at least two

acoustic sensors (not shown), such as microphones or piezoelectric transducers

which, for example, may be located on the rear surface of the mirror 4, and

software which may be stored on the hard disc drive of the computer terminal 8.

An acoustic signal generated by an impact may be sensed by the acoustic

sensors and transmitted to the computer terminal 8 for conversion into an audio

file which is compared to pre-existing audio profiles (also called acoustic

signatures) corresponding to different positions on the mirror surface. A

specific action is associated with the acoustic signatures so that a stroke at a

specific location on the front surface 5 of the mirror 4 may generate a

corresponding action. In an embodiment an array of vertical and horizontal IR

sensors detect the interruption of a modulated light beam near the front surface 5

of the mirror 4 by a person and/or an object. In another embodiment, interaction

is based on tracking the movement of a finger, a person and/or an object.

Thereby, a user may interact with the display device simply by moving, or

moving a finger, other body part and/or an object, without any contact on the

front surface 5 of the mirror 4. The ability to track a person's movements and

determine what gestures they may be performing may be achieved through

various camera based systems such as depth-aware cameras, stereo cameras and



single, smart-cameras, which may generate a depth map of what is being seen

through the camera at a short range, and transfer this data to the computer

terminal 8 for processing.

In an embodiment, the display device 2 may communicate wirelessly,

via Bluetooth™ for example, with at least one handheld device 18, such as a

personal digital assistant (PDA), which may be carried by a salesperson in the

clothing store. Details about a clothing item in possession of a customer may be

transmitted to and displayed on the PDA. Additionally, or alternatively, a

button (not shown) may be located on one side of the enclosure of the display

device 2 and used, when activated by a customer, to wirelessly request help

from a salesperson. Details of the operation of a handheld device 18 in

combination with the display device 2 of the present invention will be provided

in relation to Figure 9.

Turning now to Figure 2, an exemplary operation of the display device 2

in accordance with an embodiment will be described. The mirror 4 may initially

be in an 'idle' state and a person can see his/her reflection in the partly-

transmissive mirror 4 as shown in Figure 3A. When a customer in possession of

a clothing item 16 carrying an RFID tag 14 approaches the display device 2, the

RFID reader 12 may extract and separate the identification data from other data

comprised in a signal from the tag 14 received at the RFID reader antenna 10.

In step Sl, the identification data is transmitted from the RFID reader 12

to the computer terminal 8 which queries the item database 16 (step S2) in order

to obtain information about the item and/or related information, in step S3. The

item information and/or related information is displayed to the customer using

image projecting means 6, step S4. Thereby, the partly-transmissive mirror may

be switched to an 'active' mode in which the mirror's reflection of the customer

is combined with images of the item, item information and/or related

information (as shown in Figure 3B). In an embodiment the mirror 4 may be

touch-sensitive, and, when a user input is detected on the interactive mirror front

surface, step S5, such input is processed by the computer terminal 8 and a

message is transmitted to at least one remote handheld device 18, step S6. A



user input may for instance correspond to a user tapping on a "bigger size"

prompt or a "smaller size" prompt displayed on the mirror front surface by the

image projecting means 6. A customer may thus be able to contact a

salesperson carrying a handheld device 18 to obtain the clothing item he is

trying in a different size without the trouble of getting dressed to go and get it

himself on the shelves. One advantage of this is that customers are more likely

to buy an item that fits, reducing item returns. A response may be inputted in

the handheld device by the salesperson and transmitted to the computer terminal

8, step S7, which forwards the response to the image projecting means 6 in order

to be displayed to the customer, step S8. In the case that an RFID tag has no

associated content in the item database 16, a corresponding message and/or

promotional content may be displayed to the customer. A customer may also

forward the information superimposed on the mirror surface 4 to a mobile phone

in the form of an SMS, or MMS.

In another embodiment, the customer may pay for items at the mirror by

simply touching a Near Field Communication (NFC) enabled mobile phone or

credit card to the mirror surface 4. In this embodiment, a NFC proximity card

reader located, for example behind mirror surface 3 transmits data similarly to

step Sl to the computer terminal 8. NFC, as the term is used herein, means a

wireless communication technology providing for exchange of data between

devices over short distances. For example, NFC may include technologies

extending the ISO 14443 proximity -card standard (contactless card, RFID) and

combining the interface of a smartcard and a reader into a single device. An

NFC device may communicate with both existing ISO 14443 smartcards and

readers, as well as with other NFC devices such as certain mobile phones.

In one embodiment, the display device 2 comprises a motion sensor (not

shown) which may be located above or below the mirror front surface 5.

Whether or not a customer approaching the display device 2 holds or wears a

tagged clothing item, the image projecting means 6 is activated in response to

the sensor detecting the person presence. The image projecting means 6 may, in



response to the sensing of a person's presence, display advertising material, user

prompts and/or any other information content.

In another embodiment, a camera (not shown) may be fitted to the

display device 2 so that an image of a customer captured by the camera may also

be displayed by the image projecting means 6. The customer image may be

combined with one or more images of one or more clothing items for instance.

Also, when a customer tries on a clothing item, an entire outfit may be

displayed on the display with the possibility for the customer to select at least

parts of the outfit to place an order with a salesperson via the handheld device

18.

In the alternative embodiment shown schematically in Figure 4, the

display device 2 might include a first part 4 1 which is relatively, or entirely,

transmissive and a second part 42 which is less transmissive or entirely

reflective. The image projecting means 6 is mounted in correspondence with the

first part 41, which may, for example, be located at the top of the mirror

arrangement.

Figures 5 to 9 are flow diagrams illustrating various method

embodiments which will be described in detail hereinafter. It should be noted

first that, in general, any time when the image projecting means 6 is active, i.e.

displaying information relating to a first clothing item on the basis of a first

detected RFID tag (e.g., step Sl 15), the presence of a further RFID tag is

monitored by the RFID reader antenna 10, step Sl 16. If a further tag is detected

and the detected tag information is different to the first detected tag, as

determined in step Sl 18, such as in the case of a person holding a second

clothing item in front of the mirror arrangement 2, it is preferable that the

displayed information relating to the first clothing item is replaced automatically

by information relating to the second item, step S106 again. Alternatively, a

prompt may be displayed for the person to confirm whether he/she wants to

switch to the second clothing item information to be displayed.

At any time when the image projecting means 6 is active (e.g., step 115),

a user input may be sensed on the touch-sensitive mirror surface and if a user



input is sensed a corresponding action is triggered. A corresponding action may

be the transmission of a request to at least one remote handheld device 18 or the

display of further information relating to the clothing item held in proximity to

the mirror arrangement 2.

A history of clothing items registered by the RFID reader 12 may also be

displayed with the possibility for a person to go back to previous clothing item

information, either by holding that particular previous item proximate to the

display device or by interacting with the HID. The displayed image may be split

up in different zones, each zone being used to display specific information; a

first zone may for instance display information about a clothing item held in

front of the mirror arrangement, a second zone displaying one or more

suggested/recommended items, a third zone displaying one or more prompts for

the person to interact with, etc. The zones may be of the same size and/or may

be dynamically zoomed in/out in response to a person input via the HID.

Figure 5 illustrates the operation of a 'branding' process which provides

for the display of information relevant to a clothing item and/or to a clothing

brand when such an item is held in proximity to the interactive display device 2.

When a person approaches the display device 2 holding or wearing a clothing

item 16, the RFID tag 14 attached to the clothing item 16 is read by the RFID

reader antenna 10 in step SlOO and the information (including identification

data) stored on the RFID tag 14 is decoded and read by the RFID reader 12, step

S102. In step S104, a 'branding' application may be launched, thereby

triggering information about the clothing item 16 (e.g. price, size, material, etc)

to be retrieved from the RFID tag 14 or from the item database 16, step S106,

and displayed by the image projection means 6, step Sl 15. It may then be

determined whether there is any media content relating to the clothing item in

the item database 16, step S108. If yes, such media content is displayed, in step

Sl 15. If no, it is determined whether the clothing item 16 is part of a collection,

step Sl 10. If yes, it may then be determined whether there is any media content

relating to the collection in the item database 16, step Sl 12. If yes, such media

content is displayed, in step Sl 15. If the clothing item 16 is not part of a



collection or if there is no media content available for the collection the clothing

item 16 is part of, it is determined in step Sl 14 whether there is any brand media

content in the item database 16. If yes, the brand media content is displayed, in

step Sl 15. If not, the 'special offers' process, which will be described in

relation to Figure 8, may be launched.

Figure 6 illustrates the operation of a 'recommendations' method for

advising customers on one or more other clothing items based on the clothing

item that the customer has brought proximate to the display device 2. When a

person has approached the display device 2 holding or wearing a clothing item,

information about the item (e.g. price, size, material, etc) may be displayed on

the display device 2, step S215. It then may be determined whether the clothing

item is part of a collection, step S208. If the clothing item is part of a collection

of clothing items, it may be determined whether the clothing items of the

collection are in store, step S210. This step is carried out by querying the item

database 16 for inventory information. If the clothing items are in store, it may

be determined whether there is any media content about the collection, step

S212. If the clothing item is not part of a collection or if the clothing items of

the collection are not available (e.g. not in stock or on the shelves) or if there is

no media content for the collection available, a 'popularity recommendations'

method, which will be described below in relation to Figure 7, is launched. If

there is media content about the collection, it may then be determined whether

there are any recommendations in this collection, step S214, and if yes, the

media content of the clothing item(s) recommended is displayed, step 215. If

there is no recommendation, the collection media content may be displayed

instead, step 217.

Figure 7 illustrates the operation of a 'popularity recommendations'

method for advising customers on one or more other items based on the item

that the customer has brought proximate to the display device 2. When a person

has approached the display device holding or wearing a clothing item,

information about the clothing item (e.g. price, size, material, etc) may be

displayed on the display device, step S3 15. It then may be determined whether



there are any popularity recommendations regarding other clothing items, step

308. If yes, it may be determined whether the one or more recommended

clothing items are in store, step 310. If yes, it may be further determined if there

is any media content relating to the one or more recommended items, step 312.

If yes, the media content relating to the one or more recommended items may be

displayed, step S3 15. If there is no media content relating to the one or more

recommended items, step 312, the 'branding' method, described in relation to

Figure 5, on the one or more recommended items is launched. In the case that

there are no popularity recommendations in step S308 or the one or more

recommended items are not available, step S3 10, the 'special offers' method,

which will be described in relation to Figure 8, may be launched.

Figure 8 illustrates the operation of the 'special offers' method for

advising customers on one or more other items based on the item that the

customer has brought proximate to the display device 2. When a person has

approached the display device 2 holding or wearing a clothing item, information

about the clothing item (e.g. price, size, material, etc) may be displayed on the

display device, step S415. It then may be determined whether there are any

special offers, step S408. If there are special offers, it may be determined

whether the clothing items covered by the special offers are in store, step S410.

If such items are in store, an indication of the availability of these clothing items

is displayed, step S415, possibly with an indication of where exactly in the store

these clothing items are located.

If there are no special offers (step S408) or if the clothing items covered

by the special offers are not available in store (step S410), it may be determined

if there is any brand media content available, in step S414. If yes, such brand

media content may be displayed, in step S415. If not, it may be determined

whether there any advertising material available, step S416, which may be

displayed in step S415 according to availability.

Figure 9 illustrates the operation of a 'fitting room' method for allowing

customers, when in a fitting room, to request help and specify a larger or a

smaller clothing item based on what they are trying on in front of the display



device 2. When a person has approached the display device 2 holding or

wearing a clothing item, information about the item (e.g. price, size, material,

etc) may be displayed on the display device 2, step S515. It may then be

determined whether the same clothing item exists in larger or smaller sizes

and/or different colors (step S508), and whether these are available in store (step

S510). Information on the availability of the same clothing item in different

sizes and/or colors may be displayed, step S515. Available alternative items are

preferably associated with one or more prompts which the customer may

interact with via the HID. If it is sensed that a help prompt, a larger/smaller size

prompt or a different color prompt has been selected by the customer by

touching the mirror front surface, step S512, the request may be sent to at least

one handheld device 18 so that a salesperson can bring the required item or

come to assist the customer. If there is some advertising material available (step

S514), this may be displayed, step S515, while the customer is waiting for the

salesperson for instance. If there is no advertising material available, the

'branding' software application described previously may be launched.

Figure 10 illustrates the operation of a handheld device in combination

with the display device in accordance with an embodiment. When a help

prompt and/or one or more larger/smaller size prompts are displayed by the

image projecting means 6 of the display device 2, it may be determined whether

one of such prompts has been selected by the customer, step S600. If a help

prompt is activated, the help request may be transmitted to a handheld device 18

and a corresponding help request may displayed on the screen of the handheld

device 18 (S602) so that a salesperson is warned that the customer requires

assistance. The salesperson may acknowledge the request via the handheld

device 18, step S604, the acknowledgement being transmitted to the display

device 2 so that a message of the type "a salesperson is on his way to assist you"

may be displayed on the display device 6, step S613.

When a larger/smaller size prompt has been selected, the request is

transmitted to the handheld device 18 and information such as the requested

size, the item details, where in the store the item is located, the fitting room



number in which the customer is located, is displayed on the screen of the

handheld device 18 (step S606). The salesperson may acknowledge the request

via the handheld device 18, step S608, the acknowledgement being transmitted

to the display device 2 so that a message of the type "a salesperson is on his way

with the requested item" can be displayed by the image projecting means 6, step

S613. Based on the clothing item requested by the customer, it may be

determined whether there are any recommendations (e.g. popularity

recommendations) and/or special offers (step S610) whose details may be

transmitted to the handheld device 18 for the salesperson to bring some extra

clothing items to the customer, provided that they are available in store (steps

S612 and S614).

Various requests may be displayed on the handheld device 18 in

response to a prompt being selected by a customer on the mirror front surface,

including requests of the type "I want help on a clothing item I have with me",

"I would like you to bring me a recommended clothing item", "I want a larger or

smaller size", "I want more information on something I have just seen on the

mirror".

In addition, the display device may provide the retailer with compiled

data indicating which clothing items have been brought in front of the mirror

arrangement for a specified period of time, e.g. on a daily basis. This could

prove useful to a retailer in identifying trends or the impact of an offer for

instance.

Yet further, the display device may provide fitting room loss prevention

functionality. This may be provided with various different levels that any

retailer can change according to business rules, based, for example, on attributes

such as item count, value amount, and probable theft combinations. The

detection of a potential level of risk of loss may result in various loss prevention

actions being automatically triggered, such as a fitting room camera recording

function being triggered and/or an alert being sent to the handheld device 18.

The alerts being sent to the handheld device 18 may have different priorities,

and may be sent to different handheld devices 18. For example, one level of



alert may be sent to a handheld device 18 of a sales associate instructing the

sales associate to engage the customer, a next level of alert may be sent to a

handheld device 18 of a floor manager instructing the floor manager to engage

the customer, and an even higher level of alert may be sent to a handheld device

18 of a security manager instructing the security manager to engage the

customer.

For example, when a customer enters a fitting room with a number of

items, for example clothing items. The mirror arrangement 2 may display

images of all items, a description of each item, individual and total value

amounts and a welcome text.

If the number of items, the valued of the items and the item

combinations are acceptable according to the rules, the customer may try the

items on in the fitting room, and interact with sales staff via the display device

as described above.

However, if the item count is above an acceptable item count threshold,

or if the item combination value is above an acceptable item combination value

threshold, or if the item combination has attributes which are otherwise flagged

as high loss risk combination (e.g. two items in the same style, color, and/or

size), this may trigger at least one of the various loss prevention actions

described above.

In an embodiment, the computer terminal 8 of display device 2 may be

provided with a custom operating system (OS) that overlays the standard

Operating System installed on the computer terminal 8. Such custom OS may

perform a number of low-level and high-level tasks. For example, low-level

tasks may include setting configuration properties for the display device and

associated hardware, and initializing sub-systems of the OS. The high-level

tasks may include communicating with the RFID reader, receiving and

processing data from the reader, forming and executing queries to the database

based on said data, receiving query responses, and passing responses for display

by the image projection means 6. Metrics may also be recorded by the custom

OS. For example, metrics logging customer activity for subsequent behavior



analysis may record user interactions and product views into the local or remote

database. The custom OS may also enable basic network connectivity to allow,

remote updating of promotional material, access to a remote content or product

database. Additional high-level tasks performed by the custom OS may be

contained within add-on modules. Add-on modules may include, for example,

an "NFC Payment Module", a "Loyalty Module", a "Communication Module",

and a "Staff Module".

The NFC Payment Module may include a software and hardware system

whereby mobile devices enabled with current and future electronic (or

"paperless") payment methods, or other devices can be used to make immediate

payments at the mirror. Payment information and authorization preferences can

be derived directly from device or by combining customer data stored from

within the display device, a Customer CRM, or Store payment system. An

active area on the mirror would be indicated for the user to hold their mobile

device to said area for recognition by the display device 2. Payment

authorization may be automatic or require authorization by the user by way of

the display device 2, or other means. Payment information may be extracted

and processed immediately.

The Loyalty Module may include a software and hardware system

whereby the display device 2 identifies customers via loyalty objects to provide

personalized information, including purchase history, and recommendations.

The system may be operable when a customer with an RFID tagged loyalty

object approaches the display device 2. The RFID reader 12 may read the tag,

pass the data to the custom OS which may then form a query to pass the loyalty

program database. The custom OS may then receive a response which is then

passed for display by the imaging projecting means 6. Personalized information

may then be displayed to the customer.

The Communication Module may include a hardware and software

system which enhances the functionality of the display device and any installed

modules by adding additional communication capabilities. Features of this

module could include, for example, real-time offshore inventory and product



delivery schedules. The Communication Module may further include, for

example, sending of current product information to Social Networking websites.

Customer photos or other media (e.g., a customer's comments or questions

about a product) obtained while in front of the mirror may be uploaded directly

to a Social Networking website, (e.g., photo sharing website). Text-based social

networking sites (such as twitter) may have their content downloaded and

displayed on the mirror, whereby friends could give immediate advice to the

customer. In conjunction with the Loyalty Module, customers may be allowed,

via the display device, to access online profiles, wishlists (e.g., bridal registries)

or products bought online. The Communication module may also contain a

Mobile Device component which may include a system for allowing

communication to mobile devices with Text, Audio, Image or a combination.

Options for the Mobile Device component may include, for example, receiving

information for a product currently displayed on the display device via MMS to

the customer's mobile phone, and/or forwarding such information to a friend's

mobile phone. In an embodiment where the display device 2 includes a camera,

the Mobile Device component may forward a photo of the customer to a friend's

mobile phone.

The Staff Module may include a system whereby the display device 2

also identifies staff via identification objects to provide privileged access to the

display device 2 functions and/or to in-store or customer CRM systems.

The above embodiments are to be understood as illustrative examples of

the invention. Further embodiments of the invention are within the scope of the

present invention. For example, the mirror may not be partly-transmissive

throughout. Also, the display device may not be located inside the enclosure of

the mirror arrangement but may instead be located on one side of the enclosure.

It is to be understood that any feature described in relation to any one

embodiment may be used alone, or in combination with other features described,

and may also be used in combination with one or more features of any other of

the embodiments, or any combination of any other of the embodiments.

Furthermore, equivalents and modifications not described above may also be



employed without departing from the scope of the invention, which is defined in

the accompanying claims.



Claims

1. An apparatus, comprising:

a mirror having a front reflective surface;

a first data input device;

a second data input device; and

an interactive display device coupled to the mirror and operable to

display an image in an image area viewable by a user viewing the front

reflective surface of the mirror, the displayed image being responsive to at least

one of a first input and a second input, said first input comprising object

identification data registered by the first data input device and the second input

comprising an interaction by the user with the apparatus, the interaction being

registered by the second data input device.

2. The apparatus of claim 1, wherein the first data input device is adapted

to read data from a remote radio frequency identification (RFID) device

associated with an object, and the second data input device comprises the

mirror, said mirror being adapted to operate as a human interaction device

(HID).

3. The apparatus of claim 2, wherein the HID is responsive to at least one

of touch, motion, a location of a user and a location of an object.

4. The apparatus of claim 3, wherein the HID is adapted to determine the

location of a point of impact on the front surface of the mirror.

5. The apparatus of claim 3, wherein the HID is adapted to track a

movement of the user or object and to determine a gesture with the movement.

6. The apparatus of claim 3, wherein the mirror is touch-sensitive and the

interactive display device is operable to display one or more further images in

response to a user input on said touch-sensitive mirror.

7. The apparatus of claim 3, wherein the object is for sale.



8. The apparatus of claim 1, wherein the mirror has a partly transmissive

back surface, and the image is displayed on the front reflective surface by

projection through said back surface.

9. The apparatus of claim 8, wherein the image area at least partially

overlaps the front reflective surface of the mirror.

10. The apparatus of claim 1, wherein the interactive display device is

operable to communicate with a wireless handheld device of the user.

11. The apparatus of claim 10, wherein the interactive display device is

operable to communicate with the wireless handheld device using a near field

communications protocol.

12. The apparatus of claim 10, wherein the interactive display device is

operable to communicate with a wireless handheld device of a store employee.

13. The apparatus of claim 1, wherein the interactive display device is

operable to perform a data exchange with a social networking site.

14. The apparatus of claim 13, wherein the data exchange comprises at least

one of:

uploading a photograph, audio message or text to the social networking

site, and

downloading a photograph, audio message or text from the social

networking site.

15. The apparatus of claim 13, wherein the data exchange comprises

accessing an online profile of a member of the social networking site, said

online profile comprising at least one of a gift registry and product purchase

history.

16. The apparatus of claim 1, wherein the interactive display device is

operable to display information relevant to the object identification data, said

information comprising at least one of information related to an object for sale



and information related to a brand associated with said object, when said object

is held in proximity to the display device.

17. The apparatus of claim 1, wherein the interactive display device is

operable to display information relevant to the object identification data, said

information comprising information related to an object for sale and at least one

of:

information related to a brand associated with said object, when said

object is held in proximity to the display device;

information related to at least one additional item for sale related to said

object; and

information related to special offers pertinent to at least one of the object

and the at least one additional item.

18. The apparatus of claim 1, wherein the mirror is substantially

transmissive of a signal between a remote radio frequency identification (RFID)

device associated with an object and the first data input device.

19. The apparatus of claim 1, wherein the mirror comprises a non-metallic

reflective coating.

20. The apparatus of claim 1, wherein the mirror does not substantially

interfere with a signal between a remote radio frequency identification (RFID)

device associated with an object and the first data input device

21. A method comprising:

displaying, on an interactive display device coupled to a mirror, an

image in an image area viewable by a user viewing the front reflective surface of

the mirror, the displayed image being responsive to at least one of a first input

and a second input, said first input comprising object identification data

registered by a first data input device and the second input comprising an

interaction by the user with the display device, the interaction being registered

by a second data input device.



22. The method of claim 21, wherein the first data input device is adapted to

read data from a remote radio frequency identification (RFID) device associated

with an object, and the second data input device comprises the mirror, said

mirror being adapted to operate as a human interaction device (HID).

23. The method of claim 22, wherein the HID is responsive to at least one of

touch, motion, the location of a user and the location of an object.

24. The method of claim 23, wherein the HID is adapted to determine the

location of a point of impact on the front surface of the mirror.

25. The method of claim 23, wherein the HID is adapted to track a

movement of the user or object and to determine a gesture with the movement.

26. The method of claim 23, wherein the mirror is touch-sensitive and the

interactive display device is operable to display one or more further images in

response to a user input on said touch-sensitive mirror.

27. The method of claim 23, wherein the object is for sale.

28. The method of claim 21, wherein the mirror has a partly transmissive

back surface, and the image is displayed on the front reflective surface by

projection through said back surface.

29. The method of claim 28, wherein the image area at least partially

overlaps the front reflective surface of the mirror.

30. The method of claim 21, wherein the interactive display device is

operable to communicate with a wireless handheld device of the user.

31. The method of claim 30, wherein the interactive display device is

operable to communicate with the wireless handheld device using a near field

communications protocol.

32. The method of claim 30, wherein the interactive display device is

operable to communicate with a wireless handheld device of a store employee.

33. The method of claim 21, wherein the interactive display device is

operable to perform a data exchange with a social networking site.



34. The method of claim 33, wherein the data exchange comprises at least

one of:

uploading a photograph, audio message or text to the social networking

site, and

downloading a photograph, audio message or text from the social

networking site.

35. The method of claim 26, wherein the data exchange comprises accessing

an online profile of a member of the social networking site, said online profile

comprising at least one of a gift registry and product purchase history.

36. The method of claim 21, wherein the interactive display device is

operable to display information relevant to the object identification data, said

information comprising at least one of information related to an object for sale

and information related to a brand associated with said object, when said object

is held in proximity to the display device.

37. The method of claim 21, wherein the interactive display device is

operable to display information relevant to the object identification data, said

information comprising information related to an object for sale and at least one

of:

information related to a brand associated with said object, when said

object is held in proximity to the display device;

information related to at least one additional item for sale related to said

object; and

information related to special offers pertinent to at least one of the object and the

at least one additional item.
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