DESCRIPTION

IN-STORE CUSTOMER TRACKING AND ENGAGEMENT SYSTEM

FIELD

[001] At least one example embodiment is generally déa¢o identification and tracking
of customers in a retail environment and more paldrly to a system for tracking customers in

a retail facility and facilitating customer engagath

BACKGROUND

[002] The invention is generally directed to customentdiation and more particularly to
a system for tracking customers in a facility sasha retail store using a unique customer
identification and thereby facilitating real timastomer engagement using the unique customer

identification.

[003] In the past, businesses relied solely on surveysiderstand customer behavior. With
recent advancements in e-commerce technologiesttefare being made to understand the
customer behavior/activities in real time as a@ugr navigates through a retail facility. Some
retail stores use a footfall counter to track thetflall of customers in the store. However, such

counters have issues with accuracy and uptime glimternet fluctuations.

[004] Online retail portals have the ability to track tesumer’s activities and behavior for

determining insightful analytics. Customer accsuigbokies, web beacons and tracking pixels
are some of the tools used for consumer trackirggommerce portals. However, there is still a
gap between online and offline channels in tracland understanding the actual behavior of the

customers.

[005] Understanding customer behavior in an offline oretretail may uncover interesting
insights, provide direction in areas such as stsign, layout and navigation as well as
communications and staff interaction. In additisach retail store analytics may facilitate an

engaging store environment that enhances the re-stqerience for customers.
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[006] Recently, some techniques have been used to peréaih store analytics for offline

retail stores based on data collected from custemelowever, there is a need for an effective
and accurate analytics system that could analydevidual shopper/customer behavior and
aggregate such customer data across many retadssto deliver valuable insights such as

footfall of customers, conversion rates, amongatioé a retail enterprise.
SUMMARY

[007] The following summary is illustrative only and istnintended to be in any way
limiting. In addition to the illustrative aspectesxample embodiments, and features described,
further aspects, example embodiments, and featitebecome apparent by reference to the
drawings and the following detailed descriptionxample embodiments provide an in-store

customer tracking and engagement system.

[008] Briefly, according to an example embodiment, antores customer tracking and
engagement system is provided. The system incladesemory having computer-readable
instructions stored therein. The system furthaesluiles a processor configured to access
customer identification data of one or more custemasiting a retail store. The processor is
further configured to determine a unique custordentity signature (UCIS) of each of the one
or more customers based upon the customer idextitfic data of the respective customer. In
addition, the processor is configured to track alegvity of each of the customers within the
retail store using the unique customer identityatgre of the respective customer. Further, the
processor is configured to generate an offlinekstieam for each of the one or more customers
using the unique customer identity signature asrélspective customer moves across the retalil
store. The system includes a data analytics clpladform communicatively coupled to
processor. The data analytics cloud platform igfigared to analyze the offline clickstream of
each of the one or more customers and to genengeiomore of customer engagement and
retail insights. The system further includes aspealized engagement module communicatively
coupled to the data analytics cloud platform andfigared to facilitate direct and/or in-direct

engagement with the customers based upon the ceistargagement and retail insights.

[009] According to another example embodiment, a comguatplfemented method for
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tracking and engaging with the customers is pravidéhe method includes accessing customer
identification data of one or more customers wigjta retail store. The method further includes
determining a unique customer identity signatur€I®) of each of the one or more customers.
The UCIS is based upon the customer identificadiata of the respective customer. In addition,
the method includes tracking the activity of eatthe customers within the retail store using the
unique customer identity signature (UCIS) of thepesctive customer. Further, the method
includes generating an offline clickstream for eadhthe one or more customers using the
unique customer identity signature (UCIS) as trepeetive customer moves across the store.
Furthermore, the method includes analyzing thanaftlickstream of each of the one or more

customers and generating one or more of custongargement and retail insights for facilitating

direct and/ or in-direct engagement with the cusian

[0010] According to yet another embodiment, an instordaruer tracking and engagement
system is provided. The system includes a memanyng computer-readable instructions
stored therein. The system further includes a g®®ar configured to access customer
identification data of one or more customers \igjta retail store. The processor is configured
to generate a unique customer detection signatilE®E) for each of the one or more customers
as the customer enters the retail store. The psocas further configured to determine if a
unique customer identity signature (UCIS) is assted with each of the one or more customer
and generate the unique customer identity signdtu@S) for the customers visiting the retail
store for the first time. The unique customer tdgnsignature (UCIS) is a function of the
attributes of the customer and the location of @usr within the retail store and time. In
addition, the processor is configured to track alegvity of each of the customers within the
retail store using the unique customer identitynatgre (UCIS) of the respective customer. The
activity includes at least one of customer-to-cos#p and customer-to-product interactions.
Moreover, the processor is configured to generateffine clickstream for each of the one or
more customers using the unique customer identtyasure as the respective customer moves
across the retail store. The system further ireduch data analytics cloud platform
communicatively coupled to processor. The datdy#na cloud platform is configured to
analyze the offline clickstream of each of the onenore customers and to generate one or more
of customer engagement and retail insights.
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BRIEF DESCRIPTION OF THE FIGURES

[0011] These and other features, aspects, and advantagfes example embodiments will
become better understood when the following detadescription is read with reference to the
accompanying drawings in which like characters esent like parts throughout the drawings,

wherein:

[0012] FIG. 1 is a block diagram illustrating an in-stastomer tracking and engagement

system for tracking customers in a retail storepading to the aspects of the present invention;

[0013] FIG. 2 is a flow chart illustrating a process fdemtification and tracking customers
and their behavior in a retail store using thedrestustomer tracking and engagement system of

FIG. 1, according to aspects of the present invanti

[0014] FIG. 3 illustrates example real-time messagestsecuistomers and store managers of
a retail store using the system of FIG. 1, implete@raccording to the aspects of the present

technique;

[0015] FIG. 4 is an example foot fall map illustrating fiad of customers in a store
generated using the system of FIG. 1, implementabrding to the aspects of the present
technique;

[0016] FIG. 5 llustrates a block diagram illustrating gestion of personalized

recommendations using the data analytics cloudigpiatof the system of FIG. 1; and

[0017] FIG. 6 is a block diagram of an embodiment of a jgotimg device that is arranged for
implementing the in-store customer tracking andagegnent system for tracking customers in a

retail store, in accordance with at least some a@hmbents of the present disclosure.
DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0016] The drawings are to be regarded as being schemgiresentations and elements
illustrated in the drawings are not necessarilyshto scale. Rather, the various elements are
represented such that their function and genengdgse become apparent to a person skilled in

the art. Any connection or coupling between fumuail blocks, devices, components, or other
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physical or functional units shown in the drawirmgdescribed herein may also be implemented
by an indirect connection or coupling. A couplingiween components may also be established
over a wireless connection. Functional blocks rbayimplemented in hardware, firmware,

software, or a combination thereof.

[0017] Various example embodiments will now be describedeniully with reference to the
accompanying drawings in which only some exampldoaiments are shown. Specific
structural and functional details disclosed heraie merely representative for purposes of
describing example embodiments. Example embodsnéotivever, may be embodied in many
alternate forms and should not be construed agelihtio only the example embodiments set

forth herein.

[0018]  Accordingly, while example embodiments are capaifl@arious modifications and
alternative forms, example embodiments are showwdyy of example in the drawings and will
herein be described in detail. It should be urtdeds however, that there is no intent to limit
example embodiments to the forms disclosed. Onctmrary, example embodiments are to
cover all modifications, equivalents, and altewegi thereof. Like numbers refer to like
elements throughout the description of the figures.

[0019] Before discussing example embodiments in more Idétas noted that some example
embodiments are described as processes or metlapmistedl as flowcharts. Although the
flowcharts describe the operations as sequent@atgsses, many of the operations may be
performed in parallel, concurrently or simultandgusin addition, the order of operations may
be re-arranged. The processes may be terminated thieir operations are completed but may
also have additional steps not included in theréguThe processes may correspond to methods,

functions, procedures, subroutines, subprograruos, et

[0020] Specific structural and functional details dischb&erein are merely representative for
purposes of describing example embodiments. In@mbncepts may, however, be embodied
in many alternate forms and should not be constasddnited to only the example embodiments

set forth herein.
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[0021] It will be understood that, although the termstfisecond, etc. may be used herein to
describe various elements, these elements shoulgenlonited by these terms. These terms are
only used to distinguish one element from anoth@r example, a first element could be termed
a second element, and, similarly, a second eleroamid be termed a first element, without

departing from the scope of example embodiments.uged herein, the term "and/or," includes
any and all combinations of one or more of the @ssed listed items. The phrase "at least one

of" has the same meaning as "and/or".

[0022] Further, although the terms first, second, etc. m@aysed herein to describe various
elements, components, regions, layers and/or sectit should be understood that these
elements, components, regions, layers and/or sscstould not be limited by these terms.
These terms are used only to distinguish one elermemponent, region, layer, or section from
another region, layer, or section. Thus, a filsitnent, component, region, layer, or section
discussed below could be termed a second elenmnpanent, region, layer, or section without

departing from the scope of inventive concepts.

[0023] Spatial and functional relationships between eldm@nr example, between modules)
are described using various terms, including “coteck” “engaged,” “interfaced,” and
“coupled”. Unless explicitly described as beingrédt,” when a relationship between first and
second elements is described in the above disépshat relationship encompasses a direct
relationship where no other intervening elements pwesent between the first and second
elements, and also an indirect relationship whee @ more intervening elements are present
(either spatially or functionally) between the fiend second elements. In contrast, when an
element is referred to as being "directly” conndctengaged, interfaced, or coupled to another
element, there are no intervening elements pregetiter words used to describe the relationship
between elements should be interpreted in a lilshiéa (e.g., "between,” versus "directly

between," "adjacent,” versus "directly adjacent;")e

[0024] The terminology used herein is for the purpose e$cdbing particular example
embodiments only and is not intended to be limitings used herein, the singular forms "a,"

an,” and "the," are intended to include the plumims as well, unless the context clearly

indicates otherwise. As used herein, the termd/tatand “at least one of” include any and all
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combinations of one or more of the associateddigeans. It will be further understood that the

terms "comprises,” "comprising,” "includes," and/orcluding,” when used herein, specify the
presence of stated features, integers, steps,taperaelements, and/or components, but do not
preclude the presence or addition of one or moherofeatures, integers, steps, operations,

elements, components, and/or groups thereof.

[0025] It should also be noted that in some alternativplementations, the functions/acts
noted may occur out of the order noted in the Bgur For example, two figures shown in
succession may in fact be executed substantialiguoently or may sometimes be executed in

the reverse order, depending upon the functiorfatitg involved.

[0026] Unless otherwise defined, all terms (including techl and scientific terms) used
herein have the same meaning as commonly underfipaohe of ordinary skill in the art to
which example embodiments belong. It will be fertinderstood that terms, e.g., those defined
in commonly used dictionaries, should be intergtete having a meaning that is consistent with
their meaning in the context of the relevant ad aill not be interpreted in an idealized or

overly formal sense unless expressly so defineéliter

[0027] Spatially relative terms, such as “beneath”, “beloWower”, “above”, “upper”, and
the like, may be used herein for ease of descriptm describe one element or feature’s
relationship to another element(s) or feature(s)astrated in the figures. It will be understood
that the spatially relative terms are intendedrtcoenpass different orientations of the device in
use or operation in addition to the orientationidiegl in the figures. For example, if the device
in the figures is turned over, elements describedb&low” or “beneath” other elements or
features would then be oriented “above” the otHements or features. Thus, term such as
“below” may encompass both an orientation of abawe below. The device may be otherwise
oriented (rotated 90 degrees or at other oriemta}iand the spatially relative descriptors used

herein are interpreted accordingly.

[0028] Portions of the example embodiments and correspgnidietailed description may be
presented in terms of software, or algorithms amdl®lic representations of operation on data
bits within a computer memory. These descriptiand representations are the ones by which

those of ordinary skill in the art effectively cawthe substance of their work to others of
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ordinary skill in the art. An algorithm, as thernteis used here, and as it is used generally, is
conceived to be a self-consistent sequence of $égolng to a desired result. The steps are
those requiring physical manipulations of physigaantities. Usually, though not necessarily,
these quantities take the form of optical, eleatrior magnetic signals capable of being stored,
transferred, combined, compared, and otherwise putated. It has proven convenient at times,
principally for reasons of common usage, to reterthese signals as bits, values, elements,

symbols, characters, terms, numbers, or the like.

[0029] The device(s)/apparatus(es), described herein,beagalized by hardware elements,
software elements and/or combinations thereof. @&ample, the devices and components
illustrated in the example embodiments of inventbamcepts may be implemented in one or
more general-use computers or special-purpose dengpsuch as a processor, a controller, an
arithmetic logic unit (ALU), a digital signal progsor, a microcomputer, a field programmable
array (FPA), a programmable logic unit (PLU), a mprocessor or any device which may
execute instructions and respond. A central piogaunit may implement an operating system
(OS) or one or software applications running on@% Further, the processing unit may access,
store, manipulate, process and generate data porres to execution of software. It will be
understood by those skilled in the art that althoagingle processing unit may be illustrated for
convenience of understanding, the processing uatinclude a plurality of processing elements
and/or a plurality of types of processing elemerfier example, the central processing unit may
include a plurality of processors or one processw one controller. Also, the processing unit

may have a different processing configuration, sasch parallel processor.

[0030] Software may include computer programs, codesrucsbns or one or more
combinations thereof and may configure a processiiigto operate in a desired manner or may
independently or collectively control the procegsinnit. Software and/or data may be
permanently or temporarily embodied in any typenaichine, components, physical equipment,
virtual equipment, computer storage media or uaitdransmitted signal waves so as to be
interpreted by the processing unit or to providstrunctions or data to the processing unit.
Software may be dispersed throughout computer sgstnnected via networks and may be
stored or executed in a dispersion manner. Softwad data may be recorded in one or more

computer-readable storage media.
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[0031] The methods according to the above-described exaembodiments of the inventive

concept may be implemented with program instrustiovhich may be executed by computer or
processor and may be recorded in computer-readaddia. The media may also include, alone
or in combination with the program instructionstadéles, data structures, and the like. The
program instructions recorded in the media may ésgthed and configured especially for the
example embodiments of the inventive concept okii@vn and available to those skilled in

computer software. Computer-readable media inclodgnetic media such as hard disks,
floppy disks, and magnetic tape; optical media sastcompact disc-read only memory (CD-
ROM) disks and digital versatile discs (DVDs); magnoptical media such as floptical disks;
and hardware devices that are specially configtoestore and perform program instructions,
such as read-only memory (ROM), random access me(R#M), flash memory, and the like.

Program instructions include both machine codesh &$ produced by a compiler, and higher-
level codes that may be executed by the computeg @ interpreter. The described hardware
devices may be configured to execute one or mdtea® modules to perform the operations of

the above-described example embodiments of thentiveeconcept, or vice versa.

[0032] It should be borne in mind, however, that all ofgd and similar terms are to be
associated with the appropriate physical quantdied are merely convenient labels applied to
these quantities. Unless specifically stated otlser, or as is apparent from the discussion,
terms such as “processing” or “computing” or “cdétung” or “determining” of “displaying” or
the like, refer to the action and processes ofrapuder system, or similar electronic computing
device/hardware, that manipulates and transforma depresented as physical, electronic
guantities within the computer system’s registersl anemories into other data similarly
represented as physical quantities within the cderpsystem memories or registers or other
such information storage, transmission or dispkeyices.

[0033] At least one example embodiment is generally dickéd customer identification and
tracking in a retail environment and more partidyléao a system for tracking customers in a
retail facility, providing analysis of offline useaictivity of customers within the retail store and

facilitating customer engagement.
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[0034] FIG. 1 is a block diagram illustrating an in-stastomer tracking and engagement
system 100 for tracking customers within a retaites 102. The in-store customer tracking and
engagement system 100 is configured to detect i@o#t fctivities of one or more customers
such as represented by reference numeral 104 aadvegate across the retail store 102 and to
facilitate engagement of such customers 104. Tstes 100 includes a, a processor 106, a
memory 108, a data analytics cloud platform 11feesonalized engagement module 112, and
an output module 114. The system 100 further aheduone or more sensors such as generally
represented by reference numerals 116, 118 andnk2&lled at various locations within the

retail store 102.

[0035] The processor 106 is configured to access custaaatification data 122 of the one
or more customers 104 visiting the retail store.102this example, the customer identification
data 122 may be stored in the memory 106. In amoeiment, the customer identification data
122 may include a mobile number, a photograph, asogiedia information, mobile app
information, or combinations thereof of each of tiee or more customers 104. In one
embodiment, the customer identification data 12@sid to determine demographics, colour of
the clothes, pattern of clothes, visual attributgscombinations thereof of each customer (e.g.,
104).

[0036] Alternatively, the processor 106 may receive thetammer identification data 122
directly from the one or more sensors (e.g., 118,dnd 120) located at various locations within
the retail store 102. In this embodiment, the senge.g., 116, 118 and 120) are configured to
detect presence of one or more customers 104 aathdbe customer identification data 122 of
each of the one or more customers 104 visiting¢tel store 102. The sensors (e.g., 116, 118
and 120) may include sensing devices such as blevight camera, an infrared or a thermal
sensor, a pressure sensor, a microphone, an antenegambinations of. The sensor inputs
indicative of the customer identification data 183y include wireless signals like Wi-Fi, NFC
and Bluetooth signals. In one embodiment, one arersensor input may be used to identify the
customer 104 entering the retail store 102 andimmgadhe activity of the customer 104 as he/she
navigates through the retail store 112. In sonargtes, a plurality of sensors (e.g., 116, 118

and 120) may be used for specific identificatiod #nacking of the customer 104. Such sensors
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(e.g., 116, 118 and 120) may be communicativelyplamito each other for facilitating spatial

triangulation and accurately detecting and trackimgcustomer (e.g.104).

[0037] The processor 106 further includes a customer gsiga@enerator 124 and an offline
clickstream generator 126. The customer signajareerator 124 is configured to determine a
unique customer identity signature (UCIS) 128 afteaf the one or more customers 104 based
upon the customer identification data 122 of thepeetive customer (e.g.,104). In one
embodiment, a unique signature or pattern such amigue customer detection signature
(UCDS) 130 is generated for each customer (e.g.,494he customer 104 enters the retail store
102. Further, spatial and temporal coordinatesigalwith other attributes such as color or
pattern of the clothes, demographics visual atte®and the like, associated with each customer
(e.g., 104), are used to generate the UCIS 12&n lembodiment, once the customer 104 enters
the retail store 102, the UCIS 128 is generatedaasayned to customer (e.g.,104) and is used to
track the customer activity across the retail sttB2. The unique customer identity signature
(UCIS) 128 assigned to the customer (e.g.,104) imaygenerated in accordance with the
relationship:

UCIS = f(unique attributes of the customer, location, time) Equation 1

wherein the unique customer identity signature @)ClI28 is a function of the attributes of the

customer (e.g.,104), the location of customer (E0g) within the retail store 102 and time.

[0038] It should be noted that the unique customer idesignature (UCIS) 128 facilitates

tracking of the customer 104 across multiple sengag., 116, 118 and 120) located in the retail
store 102. It should be noted that each of the@sn(e.g., 116, 118 and 120) may have a limited
field of detection and accordingly there may be enthan one sensors setups installed
throughout the store 102. The system 100 is cordi to identify each of the customers 104
based on the UCIS 128 and tracks the customeradi@4$s multiple sensors (e.g., 116, 118 and
120) thereby preserving the user context. As ballappreciated by one skilled in the art, the
unique customer identity signature (UCIS) 128 ignmtaned as an anonymous parameter and

may not carry any personally identifiable infornoatiabout any customer 104.

11
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[0039] The processor 106 is further configured to tradkouss activities of the customer 104
within the retail store 102 using the UCIS 128 bé trespective customer (e.g., 104). For
example, the processor 106 is configured to trakarner activities such as movement of the
customer 104 across various locations in the retaile 102. In an embodiment, the processor
106 may be configured to track activities suchrasyeand exit of the customer 104 in the retalil
store 102 that may be monitored by matching ofuid#S 128 of the customers 104 at the store

entrance.

[0040] In one example, the area of the retail store 10 Ineadivided into various zones and
each zone may be monitored by a set of sensors {46, 118 and 120). The movement of the
customer 104 across the store zones is trackeddmyifying the movement across the adjacent
zones within a single sensor field of view. Irualier embodiment, in case the movement of the
customer 104 is detected across the zones of tag store 102 by the sensors (e.g., 116, 118
and 120), the UCIS 128 is detected and shared sathessensors (e.g., 116, 118 and 120) to
build a customer track. For a multiple sensorailtetion zone, the customer detection and
tracking may be determined by combination of thesee data received from multiple sensors
(e.g., 116, 118 and 120) located in the respeciree. The multiple sensors (e.g., 116, 118 and
120) located across the sore 102 may be of the sgraer may be different.

[0041] The offline clickstream generator 126 is configutedjyenerate an offline clickstream

for each of the one or more customers (e.g. 10dgube unique customer identity signature

UCIS 128 as the respective customer (e.g. 104) smm@oeoss the retail store 102. In an
embodiment, the offline clickstream of each of tustomer (e.g. 104) is generated using NFG
tags, RFID tags, Bluetooth tags, or combinatiomsebf received from the one or more sensors
(e.g., 116, 118 and 120). In another embodimeanteast one of customer-to-customer and
customer-to-product interactions are tracked ushey generated offline clickstream as each
customer 104 navigates through the retail store 102his example embodiment, the customer-
to-customer interactions are identified based @uali indications such as gestures, facial and
voice sentiment analysis. Similarly, the customieeproduct interactions may include picking of

certain product from the shelf or placing the pdon the shelf by the customer 104, product

conversion rate and the like. In the above exangphodiment, the customer 104 may be

12



CPTO16-NP

tracked across time and space through various se(esg., 116, 118 and 120) and the customer

behavior patterns and intent of purchase are oaghtwithin a retail store 102.

[0042] The data analytics cloud platform 110 is commuiedy coupled to the processor
106 and is configured to analyze the offline cltekam of each of the one or more customers
(e.g., 104) to generate one or more of customemagemgent and retail insights. In one
embodiment, the customer engagement and retaigjhitssiinclude store optimization, staff
positioning within the retail store, customer recemdations, visual merchandizing, marketing

effectiveness, or combinations thereof.

[0043] In another embodiment, the data analytics cloudfgla 110 is configured to
generate instore data such as customer footfalhtcostore peel-off rate, marketing and
campaign effectiveness, trial room conversiongoonbinations thereof. Other instore data may
include staff count elimination, store group coumterage dwell time, and traffic trend, among
others. In addition, the data analytics cloudfptat 110 is configured to generate staff planning
recommendations and is configured to monitor tHecéffeness of the interactions based on
audio and video analysis of the customer sentimémtsome embodiments, the data analytics
cloud platform 110 may receive data from multiplerss of the same brand and may analyze

such data to generate retail insights for the respebrand.

[0044] The personalized engagement module 112 is comntiv@lacoupled to the data
analytics cloud platform 110. In this embodimehg personalized engagement module 112 is
configured to facilitate direct and/or in-directgagement with the customers (e.g. 104) based
upon the customer engagement and retail insightergeed from the data analytics cloud
plattorm 110. In an embodiment, the personalizedagement module 112 is configured to
facilitate customer engagement with the customers. (L04) via a plurality of communication
channels such as generally represented by referaooerals 132, 134 and 136. Such
communication channels 132, 134, and 136 may ieckrdail, SMS, mobile application, voice

call, and the like.

[0045] In another embodiment, the personalized engagemendule 112 is configured to
provide personalized notifications and recommeoaatiio each of the customers (e.g. 104). In

addition, real-time customer interaction guidelises generated for the store staff wherein they
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may receive real-time inputs from the in-store cosdr tracking and engagement system 100
that can facilitate necessary actions to estalidisb-term relationships with the customers 104
based on their preferences, behaviors and purchtasiss adding a layer of personal touch to the
shopping experience. The customer interaction edue inputs generated by the in-store
customer tracking and engagement system 100 fosttite staff may be delivered to the staff
through a mobile app, an automated and interactbiee response system or a real-time
message sent through SMS, email, or combinatie@redi. Other communication channels may
be envisaged.

[0046] It may be noted that along with the customer ideation data 122, the memory 108
may be used to store product information, in staéa, customer and retail insights and the
offline clickstream generated for each customer. 10¥addition, memory 108 may be used to
store customer behavior, transaction history, padtand inventory details.

[0047] The output module 114 is configured to display dateh as the customer and retail
insights, customer footfall count, store peel-adte; data reflecting trial room conversions,
marketing and campaign effectiveness, visual medizang, customer recommendations, or
combinations thereof. The computer readable inBtms executed by the processor 106 are

used to carry out the functionalities of each ef élbove-identified modules.

[0048] It should be noted that though the above descripawith reference to a retail store,
the customer tracking and engagement system 100bmaysed in a variety of environments
such as commercial establishments, hotels, offiged,so forth to facilitate real-time detection

and tracking of users/customers.

[0049] FIG. 2 is a flow chart illustrating a process 2Qfr fdentification and tracking
customers and their behavior in a retail storegiie instore customer tracking and engagement
system 100 of FIG. 1, according to aspects of tkegnt invention.

[0050] At block 202, a unique signature or pattern suchaasnique customer detection

signature (UCDS) 130 is generated for a customgr, (£04) as the customer 104 enters a retail
store 102. In this embodiment, one or more ser(gogs, 116, 118 and 120) installed in the retall
store 102 detect the presence of the customer {©4) as a new visitor. In some embodiments,

14



CPTO16-NP

customer identification data 122 of one or moragamers (e.g., 104) visiting the retail store 102
is obtained using the one or more sensors (e.§,, 1118 and 120) located in the retail store 102.
In an embodiment, the customer identification da22 may include a mobile number, a
photograph or other information like social mediarmbile app information for identification of
the one or more customers (e.g., 104). In additioecustomer identification data 122 is used to
determine demographics, colour of the clothes, epattof clothes, visual attributes, or

combinations thereof of each customer (e.g., 104).

[0051] At block 204, as the customer 104 enters the rstaile 102, a unique customer

identity signature (UCIS) 128 is generated for thestomer 104 based upon the customer
identification data 122. Spatial and temporal domates along with other attributes such as
color or pattern of the clothes, demographics Visttaibutes and the like, associated with each
customer, are used to generate the unique custatastity signature (UCIS) 128. In an

embodiment, the UCIS 128 assigned to the custofrislused to track the customer activity
across the retail store 102. In this embodiméw,customer activity is tracked using an offline

clickstream generated using the UCIS 128 as thioes 104 moves across the store.

[0052] At block 206, it is verified if the UCIS 128 is alable for the customer 104. Ifitis
determined that the UCIS 128 is not available, tienactivities of the customer 104 within the
retail store 102 are tracked through associateliheftlickstream (block 208). Further, the
customer behavior information is obtained usingdfigne clickstream (block 210) to facilitate
indirect engagement with customers (e.g., 104)llwestrated at block 212. Moreover, at block
214, the customer 104 is registered and assigntédami associated UCIS (e.g., 128) that will

help to recognize the customer 104 on his/her vigitto the retail store 102.

[0053] Further, as illustrated at block 216, if it is detened that the UCIS 128 is available,
then the UCDS 130 is replaced with the UCIS 128. black 218, the customer activities are
tracked through their respective offline clickstreassociated with the UCIS. At block 220, the
customer behavior information is obtained using dftine clickstream and direct / indirect

engagement is facilitated with customers (block)222Moreover, post visit engagement is
utilized to influence next purchase decision of¢hstomer 104 at block 224.
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[0054] In some examples, the spatial and temporal coarlraong with other attributes of
the customer (e.g., 104) such as color or pattetheoclothes associated with each customer are
used to generate a unigue customer signature suitheaUCIS 128. In one example, the
behavior of the customers 104 obtained using thinef clickstream is analyzed and
personalized retailing insights are generated.ornie example, customized offers are generated

that are targeted for the customers 104 basededntiéhavior.

[0055] As discussed above, direct and/or in-direct engagemith the customers through

various communication channels is facilitated usithg system 100. Such communication
channels may include email, SMS, mobile applicatiaice call or the like. In an embodiment,
a personalized notification and recommendationpras/ided to the customer (e.g. 104). In
addition, various clienteling guidelines are getextdo establish long-term relationships with the
customers based on their preferences, behaviorpuactases.

[0056] FIG. 3 illustrates example real-time messages 800 t® one or more customers (e.g.
104) and a store manager of the retail store 10&jubke system 100 of FIG. 1, implemented
according to the aspects of the present technidisedescribed before, the data analytics cloud
platform 110 of the system 100 is configured tolyreathe offline clickstream of each of the
one or more customers (e.g., 104) and to geners#eoo more of customer engagement and
retail insights such as personalized offers fordhstomers based on their shopping trends and
other demographic information. In the illustraBsdbodiment, messages received by a customer
104 before a visit to the retail store 102 and kstaxe manager in real-time during customers
visit are represented by reference numerals 30B8#Ad As will be appreciated by one skilled in

the art, such interactions trigger decision poimtshopping lifecycle of the customer (e.g., 104).

[0057] In this illustrated example, the pre-visit commuation message sent to the customer
(e.g.,104) is a personalized message to the cust¢eng,104) where the customer 104 is
presented with an offer for his next purchase. &l@v, it may be noted that such personalized
interactions may be generated for loyal registetadgtomers eligible for such personalized
offers. In this example, the message 302 may bietse¢he customer 104 via email, an SMS or a

voice call.
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[0058] The message 304 is sent to a store manager oétiiestore 102 during a customer’s
(e.g.,104) visit to the retail store 102. In teisample, the content of the message 304 may be
designed based on customer’s behavior (currenpast). As can be seen, the message indicates
the store manager of products that may be of tiséomers interest and the store manager can
use such guidelines to enhance the customers stgpppperience within the retail store, as well
as increasing the chances of selling certain prsdefdnterest to the customer 104. This may be
achieved by providing retail store staff with redlev and real-time customer interaction
guidelines.

[0059] In an embodiment, such real-time customer intevaagjuidelines are designed based
on customer behavior such as time spent in a péaticsection of the retail store 102 and
products seen, trials of certain items, demograpbfache customer, fashion profiling of clothes
and the like. Here for example, the staff of te&it store 102 is provided with relevant real-
time guidelines based on the customer’s behavichn as trials done so far and fashion profiling
of the clothes he is wearing. It may be noted shiah decision points help target the customers

(e.q., 104) of the retail store 102 in a more megifioil, consistent and personalized manner.

[0060] FIG. 4 is an example foot fall map 400 illustratifaptfall of customers in a store
generated using the system 100 of FIG. 1. In ahoeliment, a real-time imaging using the
sensors (e.g., 116, 118 and 120) of instore custaraeking and engagement system 100 is
performed across the retail store 102. The reat-timaging tracks the customer movement and
converts the captured information into a varietyregorts such as the foot fall map 400. The
foot fall map 400 utilizes customer footfall datbtained using the sensors (e.g., 116, 118 and
120) and represents number of customers preseliffeénent zones of the retail store 102. In an
example embodiment, the real-time images from theera and other devices are used to
analyze the customer movement within various zookdhe retail store 102. In some
embodiments, heat maps with different colors odskacorresponding to associated foot traffic

in that particular zone during a particular timeipe may be generated.

[0061] In this example, customer journey trackers suchepsesented by reference numeral
402 indicative of the customer’s journey acrossoes zones such as 404 and 406 is used to

build offline clickstreams. In operation, the sst 100 is configured to monitor every
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customer’s (e.g., 104) traversal path in the rettmte 102 and assigns an ID to the journey as
marked by #1 and #2 in the foot fall map 400. ‘Ehé&wcks or clickstream carry detailed
information about the customer’s in-store behawnatuding parameters such as time spent in
the store, section dwell time, trial room visitsdamtent capturing and section/category a
customer is interested in, among others. In timdbadiment, the system 100 utilizes this
information to generate real-time customer engagenaed recommendations to facilitate

personalized direct/indirect interaction with eacistomer 104 in the retail store 102.

[0062] Moreover, such analytics data is further used teustand the store conversion rates
for increasing the revenue. For example, datde@leo movement of customers in a retail store
(e.g., 102) is useful in optimizing the store latlyand strategize about where to place popular vs.
unpopular and expensive vs. cheap merchandisenayt be noted that various other types of
analytical data such as retail planogram and mediba heat map, touch heat map may be

generated and used for developing retail strategies

[0063] FIG. 5 illustrates a block diagram 500 illustratigeneration of personalized
recommendations using the data analytics cloudgoiat110 of the system of FIG. 1. The data
analytics cloud platform 110 utilizes customer itgp{b02) regarding customer’s behavior from a
variety of sources and generates unified prediatasmmmendations based on such inputs. In
this embodiment, contextual insights and recommigmuia are generated based on customer’s
journey, customer purchase history, and the likee data analytics cloud platform 110 receives
customer data such as from social networking sitestomer purchase history, customer
behavior within a retail store (e.g., 102) and@dhf. The data analytics cloud platform 110 also
receives information (504) regarding staff of theres such as customers interactions with the
store staff, product training information and setho In addition, the data analytics cloud
platform 110 receives store information (506) relgay details of the particular store such as
inventory, store layout, among others. The datdysios cloud platform 110 analyzes such data
and generates personalized and relevant recomnamsléor the customers as well as the store
staff.

[0064] In this example. such personalized and relevaminetendations and notifications are

sent to the customers through a variety of comnatioie channels. In some examples, direct
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and/or in-direct engagement with the customersuijitovarious communication channels is
achieved. Such communication channels may inciuadal, SMS, mobile application, voice call

or the like. In addition, various clienteling galoshes are generated to establish long-term
relationships with the customers based on theifepeaces, behaviors and purchases. In a
further embodiment, item tracking, cart creatiomympent and seamless checkout may be

achieved.

[0065] The modules of the in-store customer tracking amghgement system 100 described
herein are implemented in computing devices. Oxammple of a computing device 600 is
described below in FIG.6. The computing devicdudes one or more processor 602, one or
more computer-readable RAMs 604 and one or morepatemnreadable ROMs 606 on one or
more buses 608. Further, computing device 60Qided a tangible storage device 610 that may
be used to execute operating systems 620 and thtori| customer tracking and engagement
system 100. The various modules of the in-stororner tracking and engagement system
including a processor 106, a memory 108, a datd/t@scloud platform 110, a personalized
engagement module 112 and an output module 114,hmastored in tangible storage device
610. Both, the operating system 620 and the syd@dnare executed by processor 602 via one
or more respective RAMs 604 (which typically inctudache memory). The execution of the
operating system 620 and/or the system 100 by nheepsor 602, configures the processor 602
as a special purpose processor configured to cartryhe functionalities of the operation system
620 and/or the in-store customer tracking and esigagt system 100, as described above.

[0066] Examples of storage devices 610 include semicondstbrage devices such as ROM
606, EPROM, flash memory or any other computerabbaltangible storage device that may

store a computer program and digital information.

[0067] Computing device also includes a R/W drive or iistez 614 to read from and write to
one or more portable computer-readable tangiblagéodevices 628 such as a CD-ROM, DVD,
memory stick or semiconductor storage device. Heuytnetwork adapters or interfaces 612 such
as a TCP/IP adapter cards, wireless Wi-Fi intertagds, or 3G or 4G wireless interface cards or

other wired or wireless communication links areafluded in computing device.
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[0068] In one example embodiment, the in-store custonaaking and engagement system
100 which includes a processor 106, a memory 108ata analytics cloud platform 110, a
personalized engagement module 112 and an outpdtulend14, may be stored in tangible
storage device 610 and may be downloaded from &mrret computer via a network (for

example, the Internet, a local area network ormtivele area network) and network adapter or

interface 612.

[0069] Computing device further includes device driver$ G interface with input and
output devices. The input and output devices majude a computer display monitor 618, a
keyboard 624, a keypad, a touch screen, a compuese 626, and/or some other suitable input

device.

[0070] It will be understood by those within the art thiat,general, terms used herein, and
especially in the appended claims (e.g., bodighe@fppended claims) are generally intended as
“open” terms (e.g., the term “including” should in¢erpreted as “including but not limited to,”
the term “having” should be interpreted as “havaigleast,” the term “includes” should be
interpreted as “includes but is not limited to,£.¢t It will be further understood by those within
the art that if a specific number of an introducém recitation is intended, such an intent will

be explicitly recited in the claim, and in the abse of such recitation no such intent is present.

[0071] For example, as an aid to understanding, the fatigvappended claims may contain
usage of the introductory phrases "at least ond™'ane or more" to introduce claim recitations.
However, the use of such phrases should not betroedsto imply that the introduction of a
claim recitation by the indefinite articles "a" '@n" limits any particular claim containing such
introduced claim recitation to embodiments contegnonly one such recitation, even when the
same claim includes the introductory phrases "onenore" or "at least one" and indefinite
articles such as "a" or "an" (e.g., “a” and/or “ahiould be interpreted to mean “at least one” or
“one or more”); the same holds true for the usedefinite articles used to introduce claim
recitations. In addition, even if a specific numbéan introduced claim recitation is explicitly
recited, those skilled in the art will recognizattBuch recitation should be interpreted to mean at
least the recited number (e.g., the bare recitatiottiwo recitations,” without other modifiers,

means at least two recitations, or two or moreiagons).
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[0072] While only certain features of several embodimehtsre been illustrated, and
described herein, many modifications and changdsoatur to those skilled in the art. It is,
therefore, to be understood that the appended slarmintended to cover all such modifications
and changes as fall within the true spirit of inwes concepts.

[0073] The afore mentioned description is merely illusteatin nature and is in no way
intended to limit the disclosure, its applicatiam,uses. The broad teachings of the disclosure
may be implemented in a variety of forms. Therefavhile this disclosure includes particular
examples, the true scope of the disclosure shantlther so limited since other modifications will
become apparent upon a study of the drawings, gheifgcation, and the following claims. It
should be understood that one or more steps watmrethod may be executed in different order
(or concurrently) without altering the principletbe present disclosure. Further, although each
of the example embodiments is described above \aadghaertain features, any one or more of
those features described with respect to any exampibodiment of the disclosure may be
implemented in and/or combined with features of ahyhe other embodiments, even if that
combination is not explicitly described. In otlveords, the described example embodiments are
not mutually exclusive, and permutations of onenore example embodiments with one another

remain within the scope of this disclosure.
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CLAIMS

1. An instore customer tracking and engagement systesrgystem comprising:
a memory having computer-readable instructiooedttherein;
a processor configured to:
access customer identification data of one orensustomers visiting a retail
store;
determine a unique customer identity signatu@I§) of each of the one or more
customers based upon the customer identificatiten afethe respective customer;
track the activity of each of the customers wittihe retail store using the unique
customer identity signature of the respective qusio
generate an offline clickstream for each of ¢ime or more customers using the
unique customer identity signature as the respeciistomer moves across the retail store;

a data analytics cloud platform communicativebyu@ed to processor, wherein the
data analytics cloud platform is configured to gmalthe offline clickstream of each of the one
or more customers and to generate one or morestdimier engagement and retail insights; and

a personalized engagement module communicatieelpled to the data analytics
cloud platform and configured to facilitate directd/or in-direct engagement with the customers
based upon the customer engagement and retaihtasig

2. The instore customer tracking and engagement systeraim 1, wherein the processor
is configured to receive the customer identificattata from one or more sensors located within

the retail store.

3. The instore customer tracking and engagement systeraim 2, wherein the processor
is configured to receive demographics, colour ef ¢ctothes, pattern of clothes, visual attributes,

or combinations thereof of each customer.
4, The instore customer tracking and engagement syefectaim 2, wherein the one or

more sensors are configured to:

detect presence of one or more customers irethd store; and
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obtain a mobile number, a photograph, social mediformation, mobile app
information, or combinations thereof of each of éime or more customers.
5. The instore customer tracking and engagement syefectaim 2, wherein the one or
more sensors comprise a visible light camera, &argd sensor, a thermal sensor, a pressure

sensor, a microphone, an antenna, or combinati@nedf.

6. The instore customer tracking and engagement systariaim 1, wherein the processor
is further configured to:

generate a unique customer detection signatuf@Df] for each customer as the
customer enters the retail store;

determine if the unique customer identity signatgUCIS) is available for the
respective customer;

track activities of the customer using the o#litlickstream of the customer; and

generate the unique customer identity signatu$) for the customer if the UCIS is

not available for the respective customer.

7. The instore customer tracking and engagement systeraim 1, wherein the processor
is further configured to execute the computer-rblanstructions to generate the unique
customer identity signature (UCIS) for each of ousr, in accordance with the relationship:
UCIS = f(unique attributes of the customer, location, time); wherein the unique customer
identity signature (UCIS) is a function of the dittes of the customer, the location of customer

within the retail store and time.

8. The instore customer tracking and engagement systariaim 7, wherein the processor
is further configured to:

generate the offline clickstream of each of thetomer using NFG tags, RFID tags,
Bluetooth tags, or combinations thereof receivedhfthe one or more sensors; and

track at least one of customer-to-customer arstioouer-to-product interactions using

the generated offline clickstream as each custor@egates through the retail store.
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0. The instore customer tracking and engagement systiesiaim 1, wherein the data
analytics cloud platform is further configured teeeute the computer-readable instructions to
generate the customer and retalil insights relatestiore optimization, staff positioning within the
retail store, customer recommendations, visual hardizing, marketing effectiveness, or

combinations thereof.

10. The instore customer tracking and engagement systesiaim 1, wherein the data
analytics cloud platform is further configured tengrate instore data, wherein the instore data
comprises customer footfall count, store peel-atey marketing and campaign effectiveness,

trial room conversions, or combinations thereof.

11. The instore customer tracking and engagement sysiéntlaim 1, wherein the
personalized engagement module is further confdyuie facilitate direct and/or in-direct
engagement with the customers via a plurality ofmwnication channels, wherein the
communication channels comprise email, SMS, maddgilelication, voice call, or combinations

thereof.

12. The instore customer tracking and engagement sysienclaim 11, wherein the
personalized engagement module is further confijtodransmit real-time customer interaction
guidelines for the store staff, wherein the reaeticustomer interaction guidelines are delivered
to the staff via a mobile app, an automated aneractive voice response system or a real-time

message through SMS, email, or combinations thereof

13. A computer-implemented method for tracking and enga with the customers, the
method comprising:

accessing customer identification data of onenore customers visiting a retalil
store;

determining a unique customer identity signafW€IS) of each of the one or
more customers, wherein the UCIS is based uponctlsomer identification data of the

respective customer;
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tracking the activity of each of the customerighin the retail store using the
unique customer identity signature (UCIS) of thepetive customer;

generating an offline clickstream for each &f time or more customers using the
unique customer identity signature (UCIS) as tlspeetive customer moves across the store;

analyzing the offline clickstream of each of tree or more customers; and

generating one or more of customer engagemehtedail insights for facilitating

direct and/ or in-direct engagement with the cugian

14. The computer implemented method of claim 13, furtbemprising receiving the

customer identification data from one or more sengicated within the retail store.

15.  The computer implemented method of claim 13, furtdeenprising:

generating a unique customer detection signdtu@DS] for each customer as
the customer enters the retail store;

determining if the unique customer identity sitre (UCIS) is available for the
respective customer;

tracking activities of the customer using théié clickstream of the customer;
and

generating the unique customer identity sigrafWClS) for the customer if the
UCIS is not available for the respective customer.

16. The computer-implemented method of claim 13, furtbemprising generating the
customer and retail insights related to store agation, staff positioning within the retail store,

visual merchandizing, marketing effectiveness,amibinations thereof.

17.  Aninstore customer tracking and engagement systegystem comprising:
a memory having computer-readable instructioosesttherein;
a processor configured to:
access customer identification data of one orensustomers visiting a retail

store;
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generate a unique customer detection signatu@Df] for each of the one or
more customers as the customer enters the reiegl st

determine if a unique customer identity signat(CIS) is associated with each
of the one or more customer;

generate the unique customer identity signaufalS) for the customers visiting
the retail store for the first time, wherein theique customer identity signature (UCIS) is a
function of the attributes of the customer andltmation of customer within the retail store and
time;

track the activity of each of the customers witthe retail store using the unique
customer identity signature (UCIS) of the respectustomer, wherein the activity comprises at
least one of customer-to-customer and customerddygt interactions;

generate an offline clickstream for each of ¢ine or more customers using the
unique customer identity signature as the respecitistomer moves across the retail store; and

a data analytics cloud platform communicativebumgled to processor, wherein the

data analytics cloud platform is configured to gmalthe offline clickstream of each of the one
or more customers and to generate one or morestdimier engagement and retail insights.

18.  The instore customer tracking and engagement systertaim 17, wherein the system
further comprises a personalized engagement manhriégured to facilitate direct and/or in-
direct engagement with the customers based upotugtemer engagement and retail insights.

19.  The instore customer tracking and engagement systetaim 17, wherein the processor
is configured to receive the customer identificattata from one or more sensors located within
the store, wherein the one or more sensors comansgble light camera, an infrared sensor, a

thermal sensor, a pressure sensor, a microphoragtanna, or combinations thereof.

20. The instore customer tracking and engagement sysfealaim 17, wherein the data
analytics cloud platform is further configured toeeute the computer-readable instructions to
generate the customer and retail insights relavecetail store optimization, staff positioning

within the retail store, visual merchandizing, medikg effectiveness, or combinations thereof.
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