
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2015/145219 Al
1 October 2015 (01.10.2015) P O P C T

(51) International Patent Classification: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
H04M 3/51 (2006.01) B25J 11/00 (2006.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
B25J 5/00 (2006.01) G06K 9/00 (2006.01) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(21) International Application Number: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

PCT/IB20 14/0606 18 SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

(22) International Filing Date: TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

10 April 2014 (10.04.2014) ZW.

(25) Filing Language: English (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(26) Publication Language: English GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

(30) Priority Data: UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

LK/P/1/17462 28 March 2014 (28.03.2014) LK TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, ΓΓ , LT, LU, LV,

(72) Inventor; and MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(71) Applicant : NAVARATNAM, Ratnakumar [LK/LK]; TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

79/10, C. W. W . Kannangara Mawatha, Colombo 07 KM, ML, MR, NE, SN, TD, TG).
00700 (LK).

Published:
(81) Designated States (unless otherwise indicated, for every

— with international search report (Art. 21(3))
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(54) Title: SYSTEMS FOR REMOTE SERVICE OF CUSTOMERS USING VIRTUAL AND PHYSICAL MANNEQUINS

Fig. 3
(57) Abstract: System for remote service of customers (support terminal), including an interactive display unit at the customer loca
tion (e.g., shop) having two-way audio visual communication ability with a remote service or sales agent, wherein communication
inputted by the remote service or sales agent is delivered to customers via a virtual mannequin (avatar). Further embodiments dis
close a physical mannequin and a physical mannequin with remotely controlled mobile navigation capabilities. Includes facial ex
pression recognition.



Description

SYSTEMS FOR REMOTE SERVICE OF CUSTOMERS USING
VIRTUAL AND PHYSICAL MANNEQUINS

Field of the Disclosure
[1] The present disclosure is directed to improved methods and systems for providing

service to individuals or groups. The present disclosure particularly relates to a two-

way collaborative digital display that is capable of detecting an individual in close

proximity resulting in the image on display becoming live and interactive to engage the

individual, or aspects thereof.

Description of Related Art
[2] Providing personal services, such as in sales applications, requires significant

personal effort of salespeople. While passive displays (billboards and the like) can

sometimes capture the attention of a potential customer, these methods are no

substitute for interactive salespeople to describe products based on inputs received

from the potential customer, resulting in the sale. However, actual salespeople are

costly and are thus in limited supply. The present disclosure provides solutions for

these and other problems, as described below.

SUMMARY
[3] The purpose and advantages of the present disclosure will be set forth in and become

apparent from the description that follows. Additional advantages of the disclosed em

bodiments will be realized and attained by the methods and systems particularly

pointed out in the written description hereof, as well as from the appended drawings.

[4] To achieve these and other advantages and in accordance with the purpose of the

disclosure, as embodied herein, the disclosure includes various implementations of

tele-robotic service providers, such as sales persons. Some implementations provide a

combination of an electronic display (such as a digital signage monitor screen, or a

special back or front high resolution projection screen) collaborative and interactive

audio and video system. As one example, such a display in a shopping location (e.g.,

department store) can include an independent stand or wall mounted display unit that

may include full or portions of a physical mannequin. The interactive audio visual

components can include, for example, a video camera and microphone for capturing

images and sounds of a potential customer in the store, a speaker for projecting sound,

such as from a remote salesperson, a screen for displaying an image of the remote sales

person or of a virtual avatar of a remote sales person, and sensors to detect and trigger

the system into an interactive operable mode based on the presence and/or movement

of an individual. It can also maintain and update a database of the customer traffic



statistics around the display, these statistics can include, but are not limited to, the time

a customer approached the display, residence time, whether or not customer engaged,

how long the customer engaged, whether a sale was completed, customer gender,

perceived income bracket, ethnicity, perceived age group and most importantly the

customers' perception and emotional reaction to the product on display. These data

would be substantially valuable for marketing and targeting specific groups. In one im

plementation, the components can be integrated into a vending machine for relatively

high cost items (e.g., electronics, beauty products, and the like).

[5] In some embodiments, the display unit can be configured to display an image of a

product or a timed sequence of images of several products on display or other image to

attract interest of a customer. When a potential customer walks close to such a display

unit, the sensor(s) detect the presence of an individual that may be a potential

customer, and the system then establishes an audio and video call or other commu

nication link to a central location where a trained salesperson is located, such as a cen

tralized service center located remotely (e.g., overseas) or to a service desk within the

premises. An image of the actual salesperson can then be displayed on the screen to

begin interacting with the potential customer. Preferably though, a virtual avatar of the

sales person is displayed. If desired, at least some of the facial expressions of the

remotely located sales person can be detected at the remote location, and then

transmitted through a virtual face of the virtual avatar on the screen. For example, eye

and lip movement of the remote sales person can be synchronized to the facial ex

pressions of the remote sales agent. Alternatively, the facial expressions of the avatar

can be selected by processor to reflect a desired emotion, or the system can be

configured to estimate the emotion of the remote sales agent based, for example, on the

speech pattern (frequencies, intonations, etc.) of the remote sales person. In one imple

mentation, text typed by a remote operator can be processed to produce speech and an

imations on the avatar. The avatar can be made to resemble the remote sales person in

appearance and voice, or the avatar and the voice of the avatar can be altered to look

and sound like a different person, such as a celebrity or other well-known

spokesperson.

[6] As will be appreciated, the disclosed embodiments have myriad applications. As one

example alluded to above, the systems can be used to provide a virtual sales person

promoting specific products within a department store, supermarket, drugstore or the

like. In another embodiment, the system can be used to provide a service assistant,

such as on a very large shop floor with numerous aisles, to assist customers to find the

appropriate product within the shop floor and to assist with any other inquiries. In

some implementations, the platform can be integrated onto a moving robot that is

configured to move through the store or other location helping individuals present



there, such as in stores, conventions, airports, and the like.

[7] It is to be understood that both the foregoing general description and the following

detailed description are exemplary and are intended to provide further explanation of

the embodiments disclosed herein. The accompanying drawings, which are in

corporated in and constitute part of this specification, are included to illustrate and

provide a further understanding of the method and system of the disclosure. Together

with the description, the drawings serve to explain the principles of the disclosed em

bodiments.

BRIEF DESCRIPTION OF DRAWINGS
[8] Accompanying the description drawings illustrating the disclosed embodiments,

which represent non-limiting, examples and in which:

[9] Fig. 1 is a view of an illustrative physical mannequin in accordance with the

disclosure.

[10] Figs. 2-3 are views of a further electronic display unit in accordance with the

disclosure.

[11] Fig. 4 is a high level data flow and process diagram in accordance with the

disclosure.

[12] Fig. 5 provides illustrative logic flow diagrams in accordance with the disclosure.

[13] Fig. 6 is an exemplary systemization in accordance with the disclosure.

DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS
[14] Reference will now be made in detail to the present preferred embodiments of the

disclosure, examples of which are illustrated in the accompanying drawings. The

method and corresponding steps of the disclosed embodiments will be described in

conjunction with the detailed description of the system.

[15] Digital signage is becoming a consumer engagement technology. Interactive touch

systems help customers educate themselves about products. However, Applicant has

come to appreciate a problem with such approaches. Specifically, these engagement

techniques do not allow a seller to directly engage with the potential purchaser to

complete the sale. In a conventional sales counter, the sales person behind the counter

promotes the product and closes the sale. All the other displays such as posters,

mannequins and the like are passive and generally inactive inanimate objects for

providing promotional information to potential purchasers. These displays are

generally not able to interact in any way with their observers, and to the knowledge of

Applicant are neither able to detect the presence of potential customers nor promote

the sale of products directly with the potential customer.

[16] Applicant has observed that a major barrier with interactive touch screen systems is

that they are impersonal and time consuming to use without assistance. This can be a



profound issue among older demographics that did not grow up with such tech

nologies. This is particularly inconvenient when this very demographic is a target de

mographic for which a promoted product is intended.

[17] The present disclosure provides various embodiments that address these and other

problems. Using an interactive display unit provided in accordance with the present

disclosure, when a potential customer walks close to the display unit, sensors (such as

infra-red or ultrasonic motion detectors or a pressure mat on the floor near the display)

can detect the presence of the potential customer and establish a video call to a service

center in a remote location located on the premises or in an entirely different location.

A trained sales person in the remote location can then speak and engage directly with

the customer. The trained sales person can be displayed on a screen of the display unit

in real time, or an avatar of a virtual sales person can be displayed instead, wherein the

lips of the virtual sales person open and close in substantial synchronization with the

voice of the trained sales person that will be speaking through speakers in the display

unit. If desired, other facial movements of the avatar can be programmed to mimic

emotions (happy, sad, frustrated, incredulous, etc.). The facial expressions can be

expressed, for example, in response to the intonation of the trained sales person's voice

or in response to manual input of the trained sales person. Alternatively, the facial

movements of the avatar can be expressed by detecting facial movements of the trained

sales person at the remote location, such as via pupil tracking and software and

hardware such as cameras, and/or depth sensing cameras for detecting facial ex

pressions. In some implementations, the remotely located sales person can be

monitoring the counter through the video camera and activate a conversation as soon

as a potential customer comes near the display unit. The display unit can also be

provided as a booth at an exhibition or seminar, shopping malls and arcades, in

formation counters at airports and other locations, front desks at hotels in off-hours,

and the like.

[18] In the situation of a very large store covering a huge floor area with many aisles it

can be very frustrating for customers to locate the items they are seeking or to find

someone to assist to guide to the item or find out more about an item. Display units

provided in accordance with the disclosure can be placed conveniently in the aisles or

in strategic locations within the shop floor. Thus, instead of walking all the way to the

service desk or find a service assistant, the customer only has to walk close to the

display unit, or the customer can gesture by waving their hand to draw attention.

Sensors in the display unit can then detect and immediately establish an audio or audio

and video call to a service assistant located remotely. If desired, the display unit can be

mobile and can travel through the venue on a wheeled chassis, controlled by a remote

operator, or being configured to automatically follow a pre-programmed path through



the venue.

[19] Thus, embodiments of the disclosure provide a productive and cost effective way to

manifest a single or a group of sales assistants or sales agents from a single remote or

from multiple remote locations. The display unit can be virtually present at the

different locations within one shop floor, and additionally can also be virtually present

at geographically different shop locations, all at the same time. This enables a centrally

located sales assistant to handle and assist remotely a number geographically spread

stores in different time zones, especially during high volume periods. This can be very

useful with chain stores that have standardized layouts. Virtual display units as

described herein can permit centralized service of any chain store from a central

location to help manage and assist customers in real time.

[20] A mannequin (Fig. 1) that may include a display or an electronic monitor display

stand on wheels or a projected display (Figs. 2-3) can be part of the digital signage

system, and be configured to enter an interactive mode for engaging the potential

customer. When a prospective customer comes close to one of these displays within a

preset perimeter, the system will detect the person and activate the display to "come

alive". The detection of the customer within the range of the system automatically

generates a video call to the remote location to a remote sales agent. The remote sales

agent answers the call, and they will be able to see the customer on their monitor

screen through a web cam installed inside the Mannequin or the display unit. The

trained sales agent in the remote location can then observe the customer and ascertain

whether the customer is a good prospect for purchasing the product. Once the sales

agent decides to engage the customer, he or she will activate the system. In a different

embodiment, the remote sales agent can monitor the surroundings of the display unit

through the video camera or web cam and activate a conversation and engage a

potential customers as soon as they come near the display unit.

[21] Either way, the display, which can have an image of their product, can come alive

with mimicked facial expressions and lip movements of the remote trained sales agent

as if the image of the promoter is talking directly to the customer. In some imple

mentations, the remote operator can have three options to select from as described

below.

[22] (1) The facial expressions including the emotions from the remote sales agent can be

detected and mimicked realistically in the mannequin/avatar's face while talking to the

customer as if the image of the promoter is talking directly to the customer.

[23] (2) The facial expressions mimicked on the mannequin or the display face will be

based purely on the remote sales agent' s voice and tone.

[24] (3) The facial expressions of the avatar can be selected from a set of predefined

emotions such as neutral, happy, calm, fear, anger, etc. to reflect a desired emotion.



[25] The second and third options can be preferred as it can provide more freedom to the

remote sales agent or operator, as this does not result in the remote sales agent having

restricted movement or to be in front of a camera constantly. The remote sales agent

can thus have the ability to move around and multitask with a wireless head set

connection to permit the sales agent to be more productive.

[26] In some implementations, if the promoter or national spokesperson of a product is a

recognizable celebrity, the voice of the sales agent can be processed through voice

changing and voice manipulating software in real time to make it sound similar to the

celebrity's voice, regardless of the gender of the celebrity or the remote sales person.

[27] The customer is thus engaged in a conversation by the trained sales agent on a

remote basis who can then promote the products on display in an effort to close the

sale. In the event additional assistance is required to close the sale, the remote sales

agent can discreetly (via SMS/Text, Instant Messaging, paging etc) summon an in-

store sales assistant or Manager to the location where the customer is communicating

with the remote agent to complete the sale.

System Setup

[28] In many implementations, there are two computing systems involved. One can be

located at the remote location where the sale agent is active and the other can be

located where the mannequin/display unit is located at the customer end. Both

computers are capable of interacting with each other once the connectivity between the

two computers is established. The system at the remote location can provide the

following three options (among others). The first option that may be selectable by the

remote sales agent activates a facial expression monitoring routine that detects facial

expressions in a real time video stream of the remote sales agent's face. Alternatively,

a voice based facial expression routine can be activated wherein the tone and voice of

the remote agent matches the facial expression of the virtual mannequin or the operator

can select a predefined emotion. All portions of the system can be provided with noise

cancelling sensitive microphones. The microphone at the remote agent's location can

be provided with a mute option. The mannequin or display unit at the customer end can

be provided with a concealed loud speaker system and video camera.

[29] The display unit can use passive infra-red or ultrasonic detectors that are operably

coupled to the computer system at the customer end for detecting the presence of a

potential customer when the potential customer is within a pre-set perimeter of the

display (e.g., 0.5 meter, 1 meter, 1.5 meter, 2.0 meters, etc.) If the customer is within

the perimeter zone for a conversation with the display or the mannequin, the system e s

tablishes a connection to the remote sales agent via an appropriate network (LAN,

Wifi, 3G or 4G). A video call is established to the remote sales agent. The sales agent

answers the call. However as long as the microphone is muted at the sales agent



location, there will be no changes to the facial appearance of the displayed face at the

customer end. It still appears as an inanimate display. However the sales agent will be

able to view the customer, and determine whether the customer appears worth

engaging. If the sales agent decides to engage the customer, they can unmute their m i

crophone and start speaking. The display can be configured to become "live" and in

teractive in response to the sales agent switching off the mute feature and/or in

response to the sales agent speaking. The facial expression of the avatar on the display

can then change and the lips can move in sync with the voice.

[30] Facial recognition tracking can be accomplished via use of a camera coupled to a

computer operating any suitable software, such as that described in U.S. Patent No.

8,254,691, U.S. Patent Application Serial No. 12/936,227, filed March 31, 2009 and

published as US201 10032378 , U.S. Patent No. 8,457,367, all of which are in

corporated by reference in their entireties for any purpose whatsoever.

[31] The trained sales agent can then graciously engage in a conversation with the

customer. The sales agent can courteously promote the product and if the customer is

keen, the remote sales agent can discreetly summon (via SMS/ or other solutions) a

local sales person or manager to the exact location of the customer to finalize the sale.

[32] Figs. 4-6 are illustrative data flow, logic flow and system diagrams describing

examples of implementations of a display unit/mannequin in accordance with the

disclosure.

[33] Fig. 4 is a high level process flow and data flow diagram of an exemplary system on

accordance with the disclosure. The process begins with a customer 100 coming into

proximity with a display unit or virtual mannequin or display unit 110 as described

herein. Proximity sensors (or visual observation of a remote sales agent or system

operator) results in detection of the customer 100 at 102.

[34] The system then automatically places a call 106 to a remote sales agent 120. The

remote operator 120 or remote sales agent can then elect to engage the customer, and if

so, provides response input 112 into a computer terminal that transmits the response

input to the virtual mannequin or display terminal. The virtual mannequin or display

terminal then generates an output 114 for display to the customer 100, which can be a

direct video feed of the remote agent, or can more preferably be a virtual avatar com

municating with the customer as described above.

[35] A logic flow diagram illustrating a way in which the system can operate is illustrated

in Fig. 5. A first logic flow diagram is provided for operation of a remote sales agent.

The system is activated and waits for a potential customer to come within range. Once

a customer is detected, the system establishes a video call to a remote operator or sales

agent. The remote operator or sales agent may be a dedicated resource assigned to the

particular display unit. Alternatively, especially where a group of remote sales agents/



operators is available, the call is automatically routed to an available remote sales

agent/operator. Once the call is connected, the remote sales agent assigned to the call

decides whether or not to engage the potential customer. If the remote sales agent

decides to engage the customer, the agent turns their microphone off mute, and

engages the customer. The remote agent can terminate the call after needs are met, or if

needed, the remote agent can call in a local resource (local sales agent or manager) to

complete the sale.

[36] As further illustrated in Fig. 5, a remote sales assistant logic flow is provided. As

with the remote sales agent, the system "sleeps" until a customer is detected. The

customer then can communicate with the mannequin that they need help by verbal

command, hand gesture or by touching a screen or interacting with another input

device. Based on the customer input, the system establishes a video call to the remote

sales assistant. The remote sales assistant then addresses the customer to help the

customer. Once the customer is assisted, the call can end. Alternatively, the remote

sales assistant can similarly call in a local resource to help the customer, if needed. In

the absence of input from the customer, the system can wait for a predetermined period

of time (e.g., 5, 10, 15, 20 seconds, etc.) and establish a video call if the customer does

not leave the mannequin to assist the customer. If the customer has left, the system

returns to sleep mode.

[37] Fig. 6 illustrates an example of a system implementation. As illustrated, the virtual

mannequin/display unit includes audio and video input and output devices to facilitate

two-way audio-visual communication. Proximity sensors are provided, and all of the

devices are operably coupled to a microprocessor and microcontroller. If the virtual

mannequin is a mobile unit (e.g., wheeled robot), obstacle sensors and controllers and

encoders can be provided to facilitate movement of the mannequin. A communications

link can be established and/or maintained with a central server that completes commu

nications links with a call center or other remote location including one or more remote

operators that are trained and ready to help customers.

[38] Although the present disclosure herein has been described with reference to

particular preferred embodiments thereof, it is to be understood that these em

bodiments are merely illustrative of the principles and applications of the disclosure.

Therefore, modifications may be made to these embodiments and other arrangements

may be devised without departing from the spirit and scope of the disclosure.



Claims
A system for remote service of customers, including an interactive

display unit at the customer location having two-way audio visual com

munication ability with a remote service or sales agent, wherein com

munication inputted by the remote service or sales agent is delivered to

customers via a virtual mannequin displayed in the interactive display

unit.

The system of Claim 1, wherein input from the remote service or sales

agent is transformed via processor into commands for controlling the

mannequin, wherein the input includes at least one of (i) a verbal

command, (ii) textual input, (iii) input from a manual I/O device, (iv)

visual input, (v) facial expression input, or combinations thereof.

The system of Claim 2, wherein facial expression input from the

remote service or sales agent is transformed via processor into

commands for controlling the mannequin.

A system for remote service of customers, using physical mannequins

with interactive capability at the customer location having two-way

audio visual communication ability with a remote service or sales

agent, wherein communication inputted by the remote service or sales

agent is delivered to customers using the physical mannequin.

The system of Claim 4, wherein predefined input from the remote

service or sales agent is transformed via processor into commands for

controlling the physical mannequin.

The system of Claim 5, wherein the input includes at least one of (i) a

verbal command, (ii) textual input, (iii) input from a manual I/O device,

(iv) visual input, (v) facial expression input, or combinations thereof

The system of Claim 5, wherein facial expression input from the

remote service or sales agent is transformed via processor into

commands for controlling the facial image of the mannequin.

A system for remote service of customers, using physical mannequins

with interactive capability, and placed on a robotic platform with

remotely controlled mobile navigation capabilities, the mannequins

being placed at a customer location and having two-way audio visual

communication ability with a remote service or sales agent, wherein

communication inputted by the remote service or sales agent is

delivered to customers via a virtual mannequin displayed in the in

teractive display unit.



[Claim 9] The system of Claim 8, wherein input from the remote service or sales

agent is transformed via processor into commands for controlling the

robotic platform and the mannequin, wherein the input includes at least

one of (i) a verbal command, (ii) textual input, (iii) input from a manual

I/O device, (iv) visual input, (v) facial expression input, or com

binations thereof.

[Claim 10] The system of Claim 9, wherein facial expression input from the

remote service or sales agent is transformed via processor into

commands for controlling the mannequin.
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