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A SYSTEM FOR AUTOMATION AND EFFICIENT EXECUTION OF
TASKS RELATED TO MOBILE POS IN RETAIL BUSINESS

CROSS REFERENCE TO RELATED APPLICATIONS

{6081} This application claims the benefit of Indian Patent Application No.

T01/DEL/2014 filed March 11, 2014, which are herein jucorporated by reference.
BACKGROUND OF THE INVENTION
Statement of the Technical Field

18062} The wventive arrangements relate to systems and methods for managing

mobile point of sale operations in a retail setting.
Description of the Related Art

[8003] Wircless communication technologies and increasing use of devices such as
smartphones preseut imcreased opportunities for retail stores to witeract with custoroers.
For example, International Patent Publication number WO 2013116894 A1 to Cohen et al.
{(hercinafier “Cohen ot al.”") discloses a customer relationship management {CRM) system
that uses scanners to detect the arrival of smartphones carried by customers in certain
arcas. The CRM system in Cohen discloses an arrangement in which specific user devices
are differentiated by reading a Media Access Control (MAC) address of Wi-Fi enabled
mobile devices. The data acquired in this way is sent to a network server and stored on a
database. Cohen et al. also discloses that a registration process can be used to link a
particular person to their user device. An in-store device in Cohen can detect a user device
in a defined arca ot a store and can track at least one activity characteristic of a user of the
user device. The in-store device can also initiate a CRM activity for the user based on the
at least one activity charactenistic. The activity characteristics described in Cohen et al.
include: movement of the user between sections of the defined store arca; an amount of
timge spent by the user in a section of the defined store area; and/or updated location(s) of

the user.

[6084] Operations on the retail store floor are becoming 1ncreasingly corplex,

particularty as the use of handheld devices such as smart phones and tablets becomes more
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widespread. Among the areas of change in retail practice is sales finalization, commonly
referred to as POS {point-of-sale). Recently some retatlers have introduced mobile POS
{mPOS) service i which a store eraployee meets a customer somewhere on the sales floor
and uses a handheld device {c.g., phone or tablet) to create an invoice, transact a payment
step {e.g., using the customer’s credit card), create a receipt (usually electronic), and send
details of the sale to the store’s backend system for processing {e.g., updating the store’s

sales totals and perpetual inventory databases).
SUMMARY OF THE INVENTION

{8085] The invention concerns 8 method for managing mobile point of sale (mMPOS)
operations. The method involves collecting location data for one or more customers
within the retail store premises. The racthod further imvolves capturing video data of one
or more customers within the retail store premises. The video data is analyzed to
determine one or more customer behavior indicators potentiaily indicating a need for
mPOS services. The location data is then used to correlate the customer behavior
indicators with the one or more customers. The method also involves determining a
probability that at least one of the customers will be reguesting mPOS services within a
predetermined interval of time. Based on this analysis, one or more store employees are

assigned to cortain mPOS tasks.

{8006} According to snother aspect, s plurality of portable wireless comymnunication
devices (PWCIDrs) in communication with at least one wireless access point (WAP) are
used to obtain customer location data and eraployee location dats in the retail store. The
customer location data and employee location data are provided to an mPOS server. One
or more customer behavior indicators are determined for the customers in the retail store.
The custoraer behavior indicators comprise events or conditions other than location which
are known to be associated with a potential customer need for mPOS services. The mPOS
server 18 then used to analyze at feast the customer location data, the craployee location
data, and onec or more of the customer behavior indicators. Based on the analysis, the
mPOS server determines for at least one of the customers a probability that the customer
will need mPOS services within a predetermined interval of time. The mPOS server can
also select a preferred store employee to provide mPOS services. Finally, the mPOS

server can  communicate an assignment notification to the preferred store employee,

~
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where such assignment notification directs the preferred store employee to a defined

location proximate a selected customer.
BRIEF DESCRIPTION OF THE DRAWINGS

{6847} Embodiments will be described with reference to the following drawing

figures, 1o which hike numerals represent like items throughout the figures, and in which:

[6083] FIG. 1 1s a drawing that 1s a conceptual representation of a retail store space

that 1s useful for understanding the operation of an automated mPOS assignment system.

{4009] FiG. 2 is a flowchart that 1s useful for understanding a process for

implementing an antomated mPOS assignment system.

{0016} FIG. 3 15 a block diagram that 1s usetul for understanding an mPOS server

computer system.

DETAILED DESCRIPTION
{601 1] The mvention is described with reference to the attached figures. The figures
are not drawn to scale and they are provided merely to ilfustrate the instant invention.
Several aspects of the invention are described below with reference to example
applications for Hustration. It should be understood that mumerous specific details,
relationships, and mcthods are set forth to provide a full understanding of the mvention.
One having ordinary skill 1o the relevant art, however, will readily recognize that the
invention can be practiced without one or more of the specific details or with other
rocthods. Tu other 1nstances, well-known structares or operation are not shown 1o detail to
avoid obscuring the invention. The invention is not limited by the iHlustrated ordering of
acts or events, as sore acts may occur in different orders and/or concurrently with other
acts or events. Furthermore, not all ilustrated acts or events are required to implement a

racthodology in accordance with the invention.

{6012} In order to make mobile point of sale (mPOS) solutions practical inside a
retail store, a shopper who wishes to quickly pay for their selected items must be able to
quickly find 4 sales associate wheo has authority and means to perform the mPOS
transaction. From the retailer’s perspective, eroployee productivity is increased when the

employees currently assigned to mPOS duties can guickly find store customers ready to
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checkout. If waiting or line gqueuing s inveolved in this process, much of the purpose of
mPOS service is defeated. Thus, retailers wishing to implement mPOS in their stores are
faced with the problem of getting together, 1o a time and labor efficient manner, the mPOS

staff on duty and the shoppers ready to use mPOS service.

{6013] The current invention deals with systems and methods of scheduling retail
cmployee work on the store floor as it relates to mobile POS activity. These methods can
include monitoring of store associate position and activity on the sales floor, monitoring of
customer location and activity which might indicate the impending need for mPOS

service, responding to customer request for mPOS service, and other service need
forecasting processes. More particularly, the invention concerns a method for raanagement

of mPOS operations i a retail store setting.

{8014} The method involves using a plurality of customer portable wireless
commmunication devices (PWCDs) in commmnication with at least one wireless access
point {WAP). The customer PWCDs and WAPs are used to obtain customer location data
of onc or more customers in the retail store and employee location data of one or more
store emplovees i the retail store. The customer location data and employee location data
are provided to an mPOS server. One or more customer behavior indicators are also
determined for the customers in the retail store. The customer behavior indicators include
events or conditions, other than location-based events and counditions, which are associated

with a potential customer need for mPOS services.

{B015] The mPOS server analyzes the custorer location data, the employee location
data, and one or more of the custorner behavior indicators and based on the analysis
performs certain actions. These actions include determining for at least one of the
customers a probability that the custoroer will require mPOS services within a
predetermined interval of time. The actions also include selecting a preferred store
employee to provide mPOS services. Finally, the actions include communicating an
assignment potification to the preferred store employee. The assignment notification

directs the preferred store employee to a defined location proximate a selected customer.

{8016} Imaging devices are advantageously used to obtain images of the one or more
customers in the retail store, and one or more of the customer behavior indicators are
derived from the video image data. For example, video analytics are advantageously used

4
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for this purpose. The video analytics can be used to identify customers having certain
characteristics which indicate that they will likely be in need of mPOS services. Asone
example, a shopper in a store carrying a fow ttews i their hand, but haviog no shopping
basket or cart can serve to indicate that the customer will need mPOS services i the
immediate future. The video fmage data and/or customer behavior indicators are then
correlated with specific customer location data. In this way, the customer behavior

indicator 1s correlated with specific customers.

{6617} Customers can also use their PWTDs to generate mPOS checkout requests.
These checkout requests are communicated to the WAP and are then forwarded to the
P08 server. According to one aspect of the invention, the mPOS checkout request can

serve as one of the customer behavior indicators.

{8618} According to anocther aspect of the invention, one or more employee
assignment indicators are obtained and evaluated for store employees. The employee
assignment indicators comprise events or conditions other than location which are to be
evaluated when determining which employee to assign to an mPOS task. The selection of
the preferred store eraployee who will provide mPOS services can be based at least in part
on the one or more employee assignment indicator associated with each enmiployee.
Exemplary employee assignment indicators can include a current mPOS activity status of
a particular store emiployee. The current mPOS activity status in such a scenario can
specity whether the particular store employee 15 currently engaged in an mPOS task that
was assigoed and/or begun at an earlier time. The wPOS activity status can also specify a
percentage completion of the previously begun mPOS task tjat the particular employee is

currently transacting.

{6019} Other employee assignment indicators are also possible. For example an
employee assignment indicator can include a predetermined customer preference value
that specifics g degree of preference a particular customer has for a particular store
employee. Alternatively, or in addition, an employee assignment indicator can include a
predeterrined store preference value that specifies a degree of preference a particular
store has for assigning a particular store employee to a mPOS task. A further customer
behavior indicator is advantageously based on a percentage completion of 4 predetermined

shopping list for a particular customer.
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{8026} The analyzing step described above can further involve determining a queue
factor. This can involve an evaluation of a likelihood that two or more of the customer in
a predetermined area will be requesting mPOS services within a predetermined interval of
time.  When customer behavior indicators for a plurality of customers indicate that they
are likely to request vaPOS services in a predetermined time interval, then the assigoment

of an employee to an arca proximate such customers can be given a greater priority.

{8621} Referring now to FIG. 1, there 1s tllustrated a retail store space 100 in which a
plurality of customers 103, 103, 1035, 1034, 1035, 1034 are present. For convenience,
these customers are sometimes referred to generically herein as customers 1035, Oneor
more of the customers (e.g. customers 103, 103, 1035, 1034, 1035) who are present in the
store can have or possess portable wireless communication devices (PWCDs) 102;, 102,
1024, 1024, 1025, For convenience, these PWCDs may sometimes be referred to
generically herein as BWCDs 102, As is known n the art the PWCDs 102, can be
cquipped with wireless transcetver components and drivers to facilitate participating in
short range wircless networks. Exaraples of such devices can inchude tablet coraputers or
persenal digttal assistants (PDA} equipped with wireless network access capability {(e.g.
Wi-Fi). Aliernatively, such devices can include wireless smart-phones equipped with Wi-
Fi capability. Such devices are well known in the art and therefore will not be described

here in detail,

16622} The custoraer PWCDs can include one or more software applications which
are useful for facilitating managewent of mPOS tasks as described herein. For example,
the PWCDs 102, can include at lcast one software application which is capable of
interacting with an wmPOS server 108, For example, the computer software application can
facilitate communication of PWCD identifying data, user registration information, user
personal wdentification dats and mPOS message data. In some embodiucnts, the software
application can also facilitate generation of customer shopping lists. The lists can be
marually entered by a user, or can be generated in any other suitable manner. When
shopping, customers can mark items on the list as such items are placed in a shopping
basket or the like. Accordingly, the software application can determine when the customer

has completed or nearly completed thewr shopping.

)
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{8023} Also present within the retail store space 100 are a plurality of store
employees 1054, 105,, 105; who are provided with possess employee PWCDs 1044, 104,
1045 {collectively referred to herein as 104,) which are equipped for participating in a
short range wircless network. For example, these devices can inchude tablet computers or
personal digital assistants (PDA) equipped with wireless network access capability {e.g.
Wi-Fi). Alternatively, such devices can include wireless smart-phones equipped with Wi-
Fi capability. Such devices are well known in the art and therefore will not be described
here in detail. The employee PWCIDs possessed by the store employees can be provided
with onc or roore software applications suttable to facilitate one or mobile point of sale
{mPOS) tasks or services. An wPOS service can include any activity in which a store
employee meets a customer somewhere on the sales floor and uses a handheld device (e.g.,
PDA, smart-phone or tablet) to create an invoice, transact a payment step {e.g., using the
customer’s credit card), create a receipt {(usually clectronic), and/or send details of the sale
to the store’s backend system for processing {e.g., updating the store’s sales totals and

perpetual inventory databases).

{18624} The retail store premises can include one or more wireless access points 110,
110, 1105 which are cquipped for wireless network communications with the cusomter
PWCDs 102, and employee PW{TDs 104, as described above. Accordingly, exemplary
wireless links 114, 114, 114, 1144 are shown in FIG. 1 to tllustrate that a plurality of
wireless links are established between certain wireless devices and the wireless access
points. To aveid obscuring the invention, not all of the wirciess links are shown in FIG. 1.
The wircless access points are in communication with an mPOS server 10X through
suitable wired or wireless connections. Accordingly, the mPOS server 108 can

communicate with cach of the customer PWCDs 1024 and emaployee PWCDs 104,

{6825} The wircless communications described herein can include any of several
weli-known networks types. Such wireless networks can inchide wireless wide arca
networks (WWANs) and wireless local arca networks (WLANs). WWANSs may
implement a radio techuology such as general packet radio service (GPRS), 3 GPP Long
Term Evolution (LTE), LTE-Advanced (LTE-A}, or the like. WLANS may implementa
radio technology such as IEEE 802.11 (Wi-Fi), Bluctooth or the like. Any suitable
wircless network can be used for purposes of the present nvention. Also, it should be
appreciated that a limited number of wireless devices and wireless access points are shown

7
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in FIG. 1 to tlustrate the inventive concepts disclosed herein. However, more or fewer of
such devices can be used and the devices shown are merely presented to illustrate the

concept.

[6026] One or more imaging devices 1165, 116; are provided in the retail store
premises 100 to capture video images from within the retail store. The video image data
can be communicated to the mPOS server for certain video analytics processing as
described below. However, the invention is not limited i this regard and in some
embodiments it can be preferable to instead cormmunicate the video image datato a
dedicated video server (not shown) for such video analytics processing. In such a
scenario, pertinent data pertaining derived from such video analytics can then be
commuunicated from the dedicated video server to the mPOS server. Alternatively, such
processing can be handed directly at the mPOS server. The purpose and details

concerning the video analytics processing will be explained below 1o further detail.

{6027} Each of the imaging devices 1164, 1167 1s arranged to capture and
communicate image data for video analysis. The tmaging devices are preferably
positioned at locations within the retail store premises 100 to facilitate capture of image
data showing customers and their activities within the store. As such, the cameras are
preferably mounted in locations (¢.g. near the ceiling) having suitable vantage points t©
facilitate such video image capture. Ouly two imaging devices are shown in FIG. 1 but
the invention is not liroited 1o this regard and other imaging devices may be used. A
sutficicot namber of imaging devices can be provided to facilitate capture of customer
images at substantially all locations within the retail store premises. Further, one or more
of the imaging devices can arranged to move W an autornated way so as to scan the arca
within the retail premises. This can be accomplished by means of a motor 118, 118;
attached to a camers base which causes the frmaging device to move continuously or in

response to commands recetved from the mPOS server 108,

{8628} Referring now to FIG. 2, there is shown a flowchart that is useful for
understanding the inventive arrangements. The process begins at 201 and continues at
steps 202 and 204 where customers PWCDs within the store premises are identified and
located using at least one scnsor network., For exaraple, when a user 103, arrives within

the retail store space 100, the castomer PWCD 102, in the possession of the customer is
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detected by the wireless network comprised of wireless access points 116y, 118,, 110s.
Specific PW{Ds possessed by users {customers) can be differentiated from cach other by
any suttable rocans. For example, cach customer PWCUD will generally have a device
identifier, such as a Media Access Control (MAC) address, or some other suitable
identifying data associated with the device. This data for each device can be accessed by

the system using by using the wireless access points 116, 110;, 1104,

{8029} The actual location of each customer PWCD device within the store promises
can be obtained i a varicty of difterent ways. For example, these methods for cstimating
location can involve use of one or more wireless access points {e.g. wireless access points
110y, 110,) within the retail store space 100, These methods can involve (1) determining
an angle of arrival of one or more radio signals received from the PWCD, (2} evaluation of
signal strength as an indicator of distance and {3} proximity detection. One or more of
these macthods can be used alone or in concert to determine a precise location of a PWCD
within the store premises. Each of these methods are well known in the art and therefore
will not be described here in detail. However, a brief explanation of these alternative

methods s provided as an aid to understanding the invention.

{3036} {f the angle of arrival method is used to determine device location, one or
more wireless access points 110;, 110,, 1105 can be disposed above the floor of the retail
premises. Customers carrying PWCDs 102, are assumed to be walking on the floor of the
retai] store premises. Consequently it 1s reasonable to assume that a wireless device 1024
resides at some distance {e.g. one rocter) from the floor of the retail store. This defines
one surface in which the device is presumed to reside. A wireless access point 110, 110,
1105 with a suitable anteona arrangement can measure the angle of arnival of radio signals
received from cach device. The angle of arrival can be measured with respect to both the
Xand Y axis so that an angle of arrival trace ine may be drawn from the wireless access
point to the surface defined one meter above the floor. The trace line will intersect the
surface at a single point which then represents the location of the wireless mobile device.
Using this technique, the location of the wireless mobile device 102 can be determined

with only a single wireless access point.

{6031} If signal strength 1s used fo estimate distance between a wircless access point

1104, 110y, 110s, then the strength of signals received at the wireless access point frorn

9
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mobile device 102, can be used as an indicator of the distance between the wireless mobile
device and the particular wireless access point. Using only a single wireless access point,
the position of the PWCD can then be estimated. More particularly, the position of the
customer PWCD can be cstimated as being someplace on the surface of a sphere. The
wireless access pownt 1s the center of the sphere and the sphere 15 defived by a radius
having a specific length which is determined based on signal strength. I it is further
assumed that the device 15 carried at a distance of one rcter from the tloor of the retail
store, then this will define a second surface. The surface 1 meter above the floor will
mtersect with the sphere to define an ellipse. I a sccond wircless access point is used to
generate a second ellipse, then the second ellipse will intersect with the first elipse in two
locations. Thus there will be two possibic locations estimated where the PWCD 102, may
be located. A third wireless access point can be used to generate a third elipse, and therby

resolve a single possible location of the PWCD.

{6432) As noted above, the third method for estimating the location of gach customer-
possessed PWCD 102, can involve proximity detection. With the proximity detection
method, multiple wireless access points 1180, 110,, 1185 are generally needed within the
retail store prenusces to determine an approximate location of cach particular PWCD. The
sensitivity of each wirgless access point can be adjusted to detect PWCDs within a
relatively small range and this range will serve as an estimate of PWCD location whenever

the PWCD 1s detected by a particular access point.

18033} Other methods are also possible for determining PWCD location. For
example, many PWCD devices include GPS receivers these GPS receivers can sometimes
be used to determine a location within a store promises. In those tnstances where a GPS
recetver 18 not available in the PWCD and/or when building structures interfere with GPS
reception, other methods can be used to determine a location. For example, cell tower
based location estimating methods can be used for this purpose. These methods wnvelve
conurunication with wircless cellular coramunication towers to cstimate position. GPS
and cellnlar-based position estimating systems are well known in the art and therefore will

not be described here.

[3034] After cach customer PWCD has been identified and located within the store,

the system atierapts at 206 to determine an identity of cach custorner for which a PWCD

10
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identifier {¢.g. MAC address) has been obtained. For example, identifying data regarding
the customer PWCDs 102, can be communicated to server{s} 108 via a wired network
such as a local arca network (LAN}) or a wide area network (WAN), or via a wireless
network. The server 108 can compare the identifying data for each PWCD {o a database
to determine if any of the PWCD identifying information corresponds to a PWCD of a
known customer. If so, then the PWCI) is associated with the specific known customer
and any relevant information pertaining to the customer can be accessed for mPOS
purposes as hereinafter described. Information linked to a particular PWCD can be
collected by any suitable means. For example, it can be coliected as 4 result of a previous
wPOS transaction, voluntary customer registration, and so on. Personal identification and
other types of information for specific customers can then be stored in a database
associated with server 108 and may be used in connection with future mPOS transactions
for purposcs as described herein. For example, customer preferences, average purchase
amount, frequency of store visits, brand preference and employee preferences (.o, which
employee they prefer to work with) can be stored on the systern. I a PWCD identifier
docs not correspond to any mformation currently in the database, and the custorer has
elected not to provide such imformation to the server 108, then the customer can be treated

48 an anonymaous customer.

[0635] In step 208, customer behavior indicator data 18 accessed for one or more
customers {anonymous customers and known customers) who are present in the retail
store space 100, As used herein, a customer behavior indicator can include any
information available to the server 108 which is useful for estimating a probability or
itkelihood that a particular customer is presently (or will soon be) in need of mPOS
agsistance. Customer behavior indicators can include user-directed indications, such as a
user initiated request for mPOS assistance. Such a request can be transmitted from the
customer’s PWCD to the server 108 by means of the wireless network {(e.g. wireless
access points 1180;, 11}, Customer behavior indicators can also include automatically
generated mdications inchuding messages automatically generated by a customer PWCD
102, Such messages can indicate that a customer will soon be in need of mPOS services.
Automated messages as described herein can be generated when an mPOS software
application on the PWCD deterroines that a user has collected in hus shoppiog basket all or

most of the items contained on his shopping list. For example, an automated message can

it
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be communicated to the mPOS server 108 when an mPOS software application determines

that a user has collected a certain percentage of the items on his shopping list.

18036} Customer behavior indicators can also be obtained by utilizing image data and
video analytics. For example, one or more of the imaging devices 1164, 1162 can be used
to obtain images of the one or more customers 103, in the retail store. A detatled
discussion of video analytics methods is beyond the scope of this invention. However, it
is sufficient to note that automated analysis of video image can be used to derive one or
maore customer behavior indicators from the video fmage data. As an exarople, video
analytics can be used to identify one or more customers 103, wheo are carrying one or
more items in their hands, but do not have a basket or cart. Such a scenario can indicate
that the customer intends to purchase only a relatively fow number of iterus and s
presently ready or will soon be ready for mPOS services. Accordingly, when this
condition is detected, a customer behavior indicator can be generated specifying the
particular condition which has been identified. The customer behavior indicator can then
be evaluated by server 108 to deternune a bikelihood that a particular customer s presently

in need of mPOS services, or will be in need of such services shortly,

18637} When customer behavior indicators are communicated from the PWCD, itisa
relatively simple matter to correlate the customer behavior indicator with the location of
the particuiar customer PWCD. For example, the device identifying information or
customer identitying mformation can be used to correlate the reccived racssage with a
particalar PWCD. The location of such PWCD can then be determined using the methods
described above with respect to step 204. However, when video analytics arc used to
discern customer behavior indicators, an additional correlation step is necessary to
correlate a particular customer behavior derived from a video image with a corresponding
PWCD location in the store. Accordingly, step 210 involves correlation of custormer
location data and with customer behavior indicators derived from indirect methods, such

as video analytics.

{6038} The correlation step can be accomplished using any suitable method. For
example, video image data generated by each camera can be clectronically tagged with
ractadata to indicate a general location of an arca being imaged. The metadata can be

commuunicated with the image data to the server 108, The metadata can identify a
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particular imaging device 1165, 116; from which the video image originated. The metadata
can also indicate an orientation or camera angle associated with the tmaging device at the
tivae that an image was acquired. The metadata for camera angle can be dynamically
provided from one or more position sensors associated with motors 118, 118,.
Accordingly, a field of view 120y, 120, can be determined for cach imaging device at any
given moment. The field of view will correspond to an area of a retail store premises.
Video analytics can be used i conjunction with such roctadata to more precisely estimate
a location of customers appearing in each particular image. For example, locations of
customers 1 g forcground arca 124 of an image can be distinguished from customers ina
background arca 126. A more detailed estimate of location within cach iroage can be
provided by dividing foreground and/or background arcas into various sectors. For
example, 1o FIG. 1, background area 126 can be sub-divided into a plurality of sectors
126a, 126b, 126¢. Accordingly, a location of a person appearing in a particular sector

{e.g. scctor 126a) of an fmage can be more precisely estiroated.

{0039} The estimated position of cach person as determined using video analytics 1s
correlated with the customer behavior indicator data obtained in step 208. At this point,
server 108 will have all of the available customer behavior indicators dertved from video
analytics, and cach such customer behavior indicator will be linked to an estimated
location within retail store premises 100, The locations associated with cach customer
behavior indicators derived from video analytics can them be compared to the locations of
cach customer PWCD 102, as determined in step 204, If a location associated with a
particular customer behavior indicator {(as derived using video analytics) 1s sufficiently
close to a known location of a PWCD 102, then the customer behavior indicator is
assigned to the particular customer in possession of that PWCD. For example, such an
assignment could be made when a location associated with a particular customer behavior

indicator 1s within 2 meters of a PWCD location determined in step 208,

[6349] In some instances, a server 108 may have no record of a custoraer or PWCD at
a particular location to which the customer behavior indicator can be assigned. For
example, this can occur when the video analytics processing described herein generates a
customer behavior indicator for a particular customer wn the retall store who does vot have
a PWCD. This can also occur in situations when the custorner’s PWCD is turned off. In
such a scevanio, a record of a new anonyroous customer is automatically created by the
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server 108, and the particular customer behavior indicator can be assigned to that
anonymous customer at the identified location. Accordingly, one or more of the customer
records maintained by the server 108 can be generated exclusively based on video avalytic

data using the technigues described herein.

{6041} in step 212 store employee location data is obtained by the sever 108, This
information can be obtained using technigues which are the same or similar to those
described herein with respect to customer location data. In step 216 the server analyzes
the available customer behavior indicator data to determine with respect to cach know
customer a likelihood that such customer is in presently in need of mPOS services, or will
be in need of such services during some predetermined service interval in the near future.
For example, the server 108 can evaluate for cach customer a likehhood that such
customer will need mPOS services during the next 30 second or one minute period. As
part of data analysis, the server 108 can determine for cach customer a probability that
such customer will need mPOS services during the predetermined service interval. The
customers can then be ranked in accordance with the degree of likelihood that they are in

need of mPOS services.

{8042} The process continues on o step 218 where server 10¥ determines whether the
analysis step has identified any custorers that are potentially in need of mPOS services,

{f not {218: Noj} then the process returns to step 202, Such as scenario might occur, for
example, under conditions where there are presently no customers in the retail store.
However, if one or more customers ju step 21K are determined to be potentially 1u need of
mPOS services (218: Yes), then the process contimucs on to step 220, At step 220 the
customer behavior indicator data for cach custoraer is used to estimate a likelihood or
probability that such customer is presently in need of mPOS services or will need such
services n the near future as defined by a predetermined mPOS service mterval. The

gstimate can be determined using any suitable method.

{8643} in estimating the probability that a customer is or will need mPQOS services,
one or more customer behavior indicators can be considered for each customer. In such an
analysis, some customer behavior indicators can be more heavily weighted for
consideration than others, For example g specific custorner request for mPOS services

would be weighted heavily (accorded greater significance) as it 1s a very reliable indicator
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that a customer needs mPOS services. An indication that a shopping list is 90% complete
could be given a heavier weight than an indication that a shopping Hst is 0% complete.
Custormer behavior indicators obtained by weans of video analytics could also be
weighted. For example a customer behavior indicator derived from a video image
showing a few items for purchase in a castomer’s hand, and no shoppiog cart present,
could be given a heavier weighting if the customer is also walking towards a store exit. If
a particular customer behavior indicator was derived from video analytics, but with low
confidence due to poor image quality or other reasons, that customer behavior indicator

could be given a lesser weighting and accorded less significance in the analysis process.

6044] Once a probability has been accorded to cach customer with regard to their
estimated mPOS need, the process continues on to step 222 where the customers are
ranked in accordance with an mPOS service priority. Customers who are deemed to be
maost hikely o need of mPOS services are accorded the highest service priority rank.
Generally speaking, the customers with the highest service priority rank will be the ones

that the system has determined should be provided mPOS services first,

{0045} In step 224, adjustments can be made to vaPOS service priority rank based on
one or more ancillary service factors. The ancillary service factors include any
considerations which a retail store management may consider relevant for adjusting a
customer service priority rank. In an embodiment of the invention, ancillary service
factors can be derived from mformation associated with particular customer records. For
example, a customer service priority rank of known preferred customer could be adjuste
to ensure that they receive faster service. Service priority rank could also be adjusted for
customers if video analytics show that they have more or foewer than a certain number of

items to purchase.

{6046} After any adjustments are made to service priority rank, the system continues
to step 226 at which point an evaluation is raade of store employee location data and/or
emiployee assignment indicator data. Employee location data is important when
deterraining which eraployee to assign to mPOS service tasks. Proximity of employees to
customers in need of mPOS services is naturally an important factor to consider for
cuhancing efficiency of mPOS services. But other factors can also be important for

purposes of deterrining which employees to assign. Accordingly, employee assigoroent
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indicators include any events or conditions other than location which are useful to evaluate

when determining which employee to assign to an mPOS task.

{8047} An emaployee assignment indicator can be based on a current mPQOS activity
status of a particular store employee. The current mPOS activity status will specify
whether the particular store employee is currently engaged in a previously begun mPOS
task. If so, then that eraployee may not be optimal for assignment to a new mPOS task at
the moment. In such a scenario, the mPOS activity status could further specify a
percentage corapletion of the previously begun mPOS task the particular employee is
currently transacting. Such information can be useful for determining whether the
particular emplovee will soon be available for s new task assignment. An employee
assignment indicator can also include a predeterroined customer preference value that
specifies a degree of preference a particular identified customer has for a particular store
employee. A further employee assignment indicator can inchude a predeternuned store
preference value that specifics a degree of preference a particular store has for assigning a

particular store eraployee to an mPOS task.

{0048} In step 228 mPOS service tasks are allocated to store employees based on the

evaluation i step 226. Thereafter, in step 230 the mPOS service tasks are communicated

to store employees 105;,105;, 1055, For example, this can be accoraplished using wircless
message commumications from wireless access points 118, 116,, 1105 to one or more

employee PWCD 104, 104,, 104,

{0049} Various operations performed with respect to the flowchart in FIG. 2 can be
realized in one computer systern (e.g. server 108}, Alternatively, the present mnvention can
be realized in several interconnected computer systems. Any kind of computer systent or
other apparatus adapted for carrying out the methods described herein s suited. A typical
combination of hardware and software can be a general-purpose computer system. The
gencral-purpose computer system can have a computer program that can control the

computer system such that it carries out the methods described herein.

{8056} The present invention can take the form of a computer program product on a
computer-usable storage medium (for exaraple, a hard disk or a CD-ROM). The
computer-usable storage medium can have computer-usable program code embodied in
the mediura, The term computer program product, as used herein, refers to a device
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comprised of all the features enabling the implementation of the methods desertbed herein.
Computer program, software application, computer software routine, and/or other variants
of these terms, in the present context, mean any expression, 1o any language, code, or
notation, of a set of instructions intended to cause a system having an information
processing capability to perform a particular function either directly or after either or both
of the following: a) conversion to another language, code, or notation; or b} reproduction

int a different material form.

10051 Referring now to FIG. 3, a computer system 300 includes 4 processor 312
{such as a central processing unit (CPUY, a disk drive unit 306, 2 main memory 320 and a
static memory 318, which conumunicate with cach other via a bus 322, The computer
system 300 can further include a display unit 302, such as a video display {e.g., a hqud
crystal display or LCDY), a flat panel, a solid state display, or a cathode ray tube (CRT)).
The computer system 300 can 1nclude a user imput device 304 (e.g., a kevboard), a cursor

control device 314 {e.g., a mouse) and a network interface device 316.

G052} The disk drive unit 306 inciudes a computer-readable storage medium 310 on
which is stored one or more sets of nstructions 308 (e.g., software code) configured to
implement one or more of the methodslogies, procedures, or functions described herein.
The mstructions 308 can also reside, completely or at least partially, within the main
memory 320, the static memory 318, and/or within the processor 312 during execution
thereot by the computer systern. The main memory 320 and the processor 312 also can

counstitute machine-readable media.

053] Those skilled in the art will appreciate that the computer system architecture
ilfustrated in FIG. 3 is one possible example of a computer system that can be used to
implementing the wveotive arrangements. However, the invention is not limited in this
regard and any other suitable computer system architecture can also be used without
iimitation. Dedicated hardware impleraentations mcluding, but not limited to, application-
specific integrated circuits, programmable logic arrays, and other hardware devices can
itkewise be constructed to mplement the methods described herein. Applications that can
include the apparatus and systems of various embodiments broadly include a variety of
clectronic and computer systems. Sorne ermbodirents may implerment functions i two or

rore specific interconnected bardware modules or devices with related control and data
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signals communicated between and through the modules, or as portions of an application-
specific integrated circuit. Thus, the exemplary system is applicable to software,

firmware, and hardware implementations,

{8854} fn accordance with various embodiments of the present invention, the methods
described herein are stored as software programs in a computer-readable storage medium
and are configured for running on a computer processor. Furthermore, software
implementations can include, but are not limited to, distributed processing,
componcent/object distributed processing, paralicl processing, virtual roachine processing,
which can also be constructed to implement the methods described herein. In the various
embodiments of the present invention a network interface device 316 connected to a

network environment communicates over the network using the 1ustructions 308,

160551 While the computer-readable storage medium 310 is shown 1n an exemplary
embodiment to be a single storage medium, the term "computer-readable storage medium”
should be taken to include a single mediuro or multiple media {e.g., a centralized or
distributed database, and/or associated caches and servers) that store the one or more s¢ts
of mstructions. The term "computer-readable storage medium” shall also be taken o
include any medium that is capable of storing, encoding or carrying a set of instructions
for execution by the machine and that cause the machine to perform any one or more of

the methodologies of the present disclosure.

{(056] The term "computer-readable medium” shall accordingly be taken to inchude,
but not be liratted to, sohid-state racmories such as a memory card or other package that
houses one or more read-only (non-volatile} memories, random access memories, or other
re-writable (volatile) memories; magneto-optical or optical mediums such as a disk or
tape. Accordingly, the disclosure is considered to wnclude any one or more of a corputer-
readable medium as listed herein and to inchude recognized equivalents and successor

raedia, in which the software implerentations herein are stored.

{80571 Although the invention has been illustrated and described with respect to one
or more implementations, equivalent alterations and modifications will oceur to others
skilled 1n the art upon the reading and understanding of this specification and the annexed
drawings. In addition, while a particular feature of the invention may have been disclosed
with respect to only one of several implerentations, such feature may be corabined with
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10658] one or more other features of the other maplementations as may be desired and
advantageous for any given or particular application. Thus, the breadth and scope of the
present invention should not be livotted by any of the above descuibed emwbodiments.
Rather, the scope of the invention should be defined in accordance with the following

claims and their equivalents.
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CLAIMS
We claim:

i. A method for management of mobile point of sale (mPOS} operations in a retail
store sctting, comprising:

using a plurality of portable wireless comurounication devices (PWCDs) in
communication with at least one wircless access point {(WAP) to obtain customer location
data of oune or raore customers in the retail store and employee location data of one of
more store employees in the retail store;

determining one or more custorner behavior indicators for the custorners n the
retatl store, the customer behavior indicators comprising events or conditions other than
location which are known to be associated with a potential custorner need for mPOS
§ervices;

analyzing with an mPOS server the customer location data, the employee location
data, and one or muore of the customer behavior indicators; and

based on the analysis,

determuiniong for at least one of the custormers a probability of the customer
requiring mPOS services within a predetermined interval of time,

sclecting a preferred store employee to provide mPOS services; and

communicating an assignment notification to the preferred store employee, said
assignment notification directing the preferred store craployee to g defined location

proximate a sclected custorer to perform an POS task.

2. The rocthod according to claive 1, further comprising using one or more imaging
devices to gbtain images of the one or more customers in the retail store, and deriving the

one or wore customer behavior fndicators from at least the video image data.

3 The method according to claim 2, correlating the video fmage data with the
customer location data to associate the customer behavior indicators with specific

customers.

4. The rocthod according to claive 1, further comprising receiving at the wPQOS server
at least one mPOS checkout request, and using the mPOS checkout request as a customer

behavior indicator.
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5. The method according to claim 1, further comprising determining at least one
employee assignment indicator for the one or more store employecs, the employee
assignment indicator comprising events or conditions other than location to be evaluated
when determining which employee to assign to the mPOS task, wherein the selecting of
the preferred store eraployee to provide mPOS services s further based on the at least one

emiployee assignment indicator.

6. The method according to claim 3, wherein the at least one employee assignment
indicator includes a current mPOS activity status of a particular store employee, the
current mPOS activity status specifying whether the particular store employee is currently

cngaged in a previously begun mPOS task,

7. The racthod sccording to clairn 6, wherein the mPOS activity status further
specifies a percentage completion of the previously begun mPOS task the particular

employee is currently transacting.

8. The method according to claim 5, wherein the at least one employee assignment
indicator meludes a predetermined customer preference value that specifies a degree of

preference a particular custormer has for a particular store employee.

9. The method according to claim 5, wherein the at least one emaployee assignment
indicator inchudes a predeterrmned store preference value that specifies a degree of
preference a particular store has for assigning a particular store employee to the mPQOS

task,

10, The method according to claim 1, wherein at feast one customer behavior indicator
is determined by determining a percentage completion of a predetermined shopping Hst for

a particular custorner.

11, The method according to clairn 1, wherein the analyzing step further comprises
determining a gueue factor by evaluating a hikelihood that two or more of the customer in
a predetermined area will be requesting mPOS services within a predetermined mterval of

tivae, and wherein the assigoing step 1s further based on the queue factor.
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12, A method for management of mobile point of sale (mPOS) operations in a retail
store sctting, comprising:

using a wireless vetwork to detect location data indicating a location of one of
more customers in a retail store;

capturing video data of the one or more customers within the retail store;

analyzing at least the video data to determine one or more customer behavior
indicators potentially indicating a need for mPOS services;

using the location data to correlate the customer behavior indicators with the one or
more customers; and

determining a probability that at least one of the one or more castomers will be

requesting mPOS services within a predetermined interval of time.

13, The method according to claim 12, further comprising, assigning at least one store
employee to an maPOS task for a particular customer based at least i part on the
probability that the particular customer will be requesting mPOS services within the

predetermined interval of time.

14. The rocthod according to claiva 13, further comprising automatically determining a
location of a phurality of store clerks within the retail store, wherein the at least one store
employee who 1s assigned to the mPOS task 1s sclected based on the location of that store
employee within the retail store relative to the particular customer requiring mPOS

assistance.

15.  The method according to claira 13, wherein the store employee who 1s assigned to
the mPOS task is selected based on at least one employee assigoment indicator for store
employees, the employee assignment indicator comprising events or conditions, other than
location, which are to be evaluated when determining which store employee to assign to

the mPOS task.

16, The method according to claim 15, wherein the at least one employec assignment
indicator inchudes a carrent mPOS activity status of a particular store eraployee, the
current mPOS activity status specifying whether the particular store employee is currently

engaged m an mPOS task.
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17.  The method according to claim 16, wherein the current mPOS activity status
further specifies a percentage conpletion of a previously begun mPOS task a particular

employee is currently transacting.

18.  The method according to claim 15, wherein the at least one employee assignment
indicator includes a predetermined customer preference value that specifies a degree of

preference a particular custoroer has for a particular store employee.

19 The method according to claimn 15, wherein the at least one employee assignment
indicator includes a predetermined store preference value that specifics a degree of
preference a particular store has for assigning a particular store employee to the mPQOS

task.

28, The method according to claim 12, further comprising, wherein the at least one
store emiployee assigned to the mPOS task for the particular customer 1s further based at
least in part on an ancillary service factor which is used to adjust an mPOS service priority

of a particular customer.
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