wo 20187148019 A1 | 0E 0000 0O

(12) INTERNATIONAL APPLICATION PUBLISHED

UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert <
0T rpmivation = 0 0 0 0 AP0 0
International Bureau —/) (10) International Publication Number
(43) International Publication Date —— WO 2018/148019 A1
16 August 2018 (16.08.2018) WIPOI|PCT
(51) International Patent Classification: (74) Agent: BURNS, David R. et al.; McCarter & English, LLP,
HO04M 3/51 (2006.01) GO6K 15/00 (2006.01) 265 Franklin Street, Boston, MA 02110 (US).
HO4M 3/54 (2006.01) (81) Designated States (unless otherwise indicated, for every
(21) International Application Number: kind of national protection available): AE, AG, AL, AM,
PCT/US2018/015182 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(22) International Filing Date:
25 January 2018 (25.01.2018)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/458,109 Us

(71) Applicant: WALMART APOLLO, LLC [US/US]; 702
Southwest 8th Street, Bentonville, AR 72716 (US).

(72) Imventors: MATTINGLY, Todd Davenport; 4402 North-
east Green Creek Cove, Bentonville, AR 72712 (US).
TOVEY, David G.; 15505 See Street, Rogers, AR 72756
(US).

13 February 2017 (13.02.2017)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: A VOICE ACTIVATED ASSISTANCE SYSTEM

Receive, via a Display °T‘ an Transfer the
N ’ interactive N
microphone display ses.slor\ to.the
oquut of the indicating a mobile device to
microphane route from the render the map
500 computing on a display
< system to the of the mobile
Establish a location of the —> dev:::eeilc: to
session in one ormore further voice
response to the physlc;(\)gbjects inputs from a
output of the — microphone
microphone that l of the mobile
is unigue to the device
user Detect a mobile 514
502 device _
associated with
the user is within
Determine the a specified
voice input is distance of the
associated with microphone
one or more 310
physical object 7
504
Detect the
s mobile device
query the moved beyond
physical objects the specified
database distance from the
to identify the microphone
location of the 512
one or more
physical objects I—
in the facility
2 FIG. 5
I— .

(57) Abstract: Described in detail herein are systems and methods for a voice activated assistance system. A user provides voice input
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distance of the computing system.
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A VOICE ACTIVATED ASSISTANCE SYSTEM

CROSS-REFERENCED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application Serial No.
62/458,109, entitled "A VOICE ACTIVATED ASSISTANCE SYSTEM," filed on February

13, 2017, which is hereby incorporated by reference in its entirety.

BACKGROUND

[0002] Large amounts of physical objects can be disposed in a facility. It can be difficult to
navigate throughout the facility without knowledge of locations of the physical objects.

BRIEF DESCRIPTION OF DRAWINGS

[0003] Illustrative embodiments are shown by way of example in the accompanying
drawings and should not be considered as a limitation of the present disclosure. The
accompanying figures, which are incorporated in and constitute a part of this specification,
illustrate one or more embodiments of the invention and, together with the description, help

to explain the invention. In the figures:

[0004] FIG. 1 depicts a computing system in disposed in a facility according to an exemplary

embodiment;
[0005] FIG. 2 depicts a mobile device according to an exemplary embodiment;

[0006] FIG. 3 illustrates an exemplary voice activated assistance system in accordance with

an exemplary embodiment;

[0007] FIG. 4 illustrates an exemplary computing device in accordance with an exemplary

embodiment; and

[0008] FIG. 5 is a flowchart illustrating a process of the voice activated assistance system

according to an exemplary embodiment.
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DETAILED DESCRIPTION

[0009] Described in detail herein are systems and methods for a voice activated assistance

system in a facility.

[0010] In exemplary embodiments, a computing system disposed at a static location a facility
(e.g., a kiosk) can receive, via a microphone an output of the microphone that is generated in
response to a voice input of a user. The computing system can establish a session in response
to the output of the microphone that is unique to the user that provided the voice input. The
computing system can determine the voice input is associated with one or more physical
object disposed in the facility and/or can request addition input to determine what assistance
the user is requesting (e.g., where is the bathroom, where is this specific object, where is
someone I can speak with). The executed session of the computing system can query a
database to identify information pertaining to the user’s request. For example, the database
can be queried to identify the location of one or more physical objects in the facility
identified in the user’s request. In response to retrieving the location, the computing system
can display a map indicating a route from the computing system to the location of the one or
more physical objects in the facility on an interactive display of the computing system. The

map can associated with the session created by the computing system.

[0011] The computing system can detect a mobile device associated with the user is within a
specified distance of the microphone before, during, or after the user inputs the request. The
mobile device can initiate an application in response to being detected. When the computing
system detects that the mobile device associated with the user moves beyond the specified
distance from the microphone, the computing system can automatically transfer the session to
the mobile device to render the map on a display of the mobile device and to receive further

voice inputs from a microphone of the mobile device.

[0012] In exemplary embodiments, a voice activated assistance system in a retail facility
includes a first microphone disposed at a specified location in a facility and a computing
system in communication with the first microphone. The computing system includes a
database and an first interactive display. The computing system with an assistance
environment is programmed to receive an output of the first microphone. The output can be
generated in response to a voice input of a first user. The computing system with an

assistance environment is also programmed to establish a first session in response to the
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output of the first microphone that is unique to the first user, determine the voice input is
associated with one or more physical object disposed in the facility, query (via the first
session) the database to identify the location of the one or more physical objects in the
facility, and display on the first interactive display a map indicating a route from the
computing system to the location of the one or more physical objects in the facility. The map
can be associated with the first session. The computing system with an assistance
environment is also programmed to detect a mobile device associated with the user is within
a specified distance of the first microphone, where the mobile device initiates an application
in response to being detected. The computing system with an assistance environment is
further programmed to detect the mobile device moved beyond the specified distance from
the first microphone and transfer, from the computing system, the first session to the mobile
device to render the map on a display of the mobile device and to receive further voice inputs
from a second microphone of the mobile device in response to detecting that the mobile

device moved beyond the specified distance.

[0013] The computing system is further configured to render the map indicating the route
from a location of the mobile device to the location of the one or more physical objects in the
facility. The mobile device is configured to generate a haptic response effect in response to
the mobile device moving towards or away from the location of the one or more physical
objects. The computing system is further programmed to determine the shortest route from

the computing system to the location of the one or more physical objects.

[0014] A printer operatively coupled to the computing system. The printer is configured to
receive instructions to print a set of information associated with the one or more physical
objects, and print the set of information associated with the one or more physical objects.
Speakers are operatively coupled to the computing system and disposed in proximity to the

first microphone to provide audible feedback to the first user in response to the voice input.

[0015] Upon transferring the session from the computing system to the mobile device, the
computing system is configured to release the first microphone from the session, and in
response to receiving voice input from a second user via the first microphone, the computing
system is configured to establish a second session associated with the second user. The first

and second sessions can be executed concurrently by the computing system.



WO 2018/148019 PCT/US2018/015182

[0016] FIG. 1 illustrates a computing system in disposed in a facility according to an
exemplary embodiment. The computing system 100 can be statically disposed in a facility.
For example, the computing system 100 can be a kiosk or terminal disposed in a facility (e.g.,
at an entrance of the facility). The computing system 100 can include an interactive display
102 and a microphone 104 that can be configured to pick up audible sounds. Physical objects
106 can be disposed in the facility.

[0017] A user can speak into the microphone 104 and attempt to inquire about physical
objects 106 disposed in the facility. In response to, detecting an audible inquiry from the user,
the computing system 100 can establish a session associated with the user. The session can be
configured to maintain a state of the interaction between the user and the computing system.
The computing system 100 can display information associated with the physical objects 106
on the interactive display 102. In some embodiments, the computing system 100 can display
an interactive map 108 on the interactive display, indicating the location of the physical
objects 106 within the facility and directions and/or a route to the physical objects 106. The
computing system 100 can also include a communication device 108. The communication
device 110 can be any Near Field Communication (NFC) device such as a Bluetooth ®
receiver. The communication device 110 can detect a mobile device within a specified
distance (e.g., based on an output of the mobile device). The mobile device can belong to the
user communicating with the computing system 100. In some embodiments, the
communication device 110 can detect the mobile device based on detecting the device that is
generating the highest signal strength. The communication device 110 can pair with the
mobile device, in response to receiving an affirmation to a permission request to pair with the

mobile device.

[0018] In some embodiments, the user with the mobile device can move away from the
computing system 100 while the session still exists. For example, the user with the mobile
device can move away from the computing system after receiving the requested information.
In the event the communication device 110 is paired with the mobile device, the
communication device 108 can detect the mobile device has moved away from the computing
system 100 more than a specified distance (e.g., the signal strength of the signal output be the
mobile device decreases beyond a specified threshold or the communication channel
established between the device as a result of the pairing can be terminated). In response to

determining, the mobile device has moved away from the computing system 100 by more
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than a specified distance, the communication device 110 can transfer the session from the
computing system 100 to the mobile device, and in response to the session being transferred
to the mobile device, the information (such as the interactive map 108) can be displayed on
an interactive display of the mobile device and the computing system can release the
microphone of the computing system from the session so that it is available to initiate another
session with another user. The mobile device will be discussed in further detail with respect

to FIG. 2.

[0019] In some embodiments, a printer 112 can be connected to the computing system 100.
The printer 112 can be configured to print out the information displayed on the interactive
display 102. In another embodiment, the computing system 100 can include speakers 114.
The speakers 104 can be configured to generate audible feedback to the user.

[0020] FIG. 2 is a block diagram of a mobile device according to an exemplary embodiment.
A mobile device 200 can include an interactive display 204, a microphone 206, a haptic
device 208, and a communication device 210 in addition to one or more processing device,
memory, and speakers . As mentioned above the mobile device 200 can pair with the
computing system. The mobile device 200 can pair with the computing system using the
communication device 210. The communication device 210 can be any RF or NFC device
such as Bluetooth ® . The mobile device 200 can receive the session executed on the
computing system, via the communication device 210. The session can include the
information displayed on the interactive display which can be dynamically transferred to the
interactive display 204 of the mobile device 200. The session can also include further
inquiries a user made at the computing system. For example, a user can request the location
of multiple physical objects disposed in a facility. The computing system can display an
interactive map, indicating the location of the of the first one of the physical objects of the
multiple objects disposed in the facility. The computing system can also determine the
locations of the remaining physical objects. The session can include the locations of the
remaining physical objects, so that when the user is able to locate the first physical object, the
session generates a another interactive map indicating the location of the first, second or third

physical objects of the multiple objects.

[0021] In the event, an interactive map 202 is displayed on the interactive display 204 of the

mobile device 200, the mobile device can dynamically provide interactive guidance and
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directions and/or route to the physical object. For example, mobile device 200 can have a
location module to determine the location of the mobile device, and the interactive display
can display an indication of the location of the mobile device as the user moves throughout
the facility. The mobile device can provide audible directions to the user, as well as
indicating directions on the interactive display. The mobile device 200 can also generate
haptic effects using the haptic device 208 to indicate the user is moving toward the physical
object or moving away from the physical object. A different haptic effect can be generated if
the user is moving toward the physical object as opposed to moving away from the physical

object. The haptic effect can be various types of tactile effects.

[0022] In some embodiments, the user can have further inquiries associated with various
physical objects disposed in the facility. The user can communicate the inquiries audibly
using the microphone 206. The communication device 208 can communicate the inquiries to
the computing system. The mobile device 200 can receive information associated with the

additional inquiries and display the information on the interactive display 204.

[0023] FIG. 3 illustrates an exemplary voice activated assistance system in accordance with
an exemplary embodiment. The voice activated assistance system 350 can include one or
more databases 305, one or more servers 310, one or more computing systems 300, and one
or more mobile devices 200. In exemplary embodiments, the computing system 100 is in
communication with one or more of the databases 305, the server 310, the mobile devices
200 via a communications network 315. The computing system can also form a direct
wireless connection with the mobile device 200. The computing system 100 can execute one
or more instances of the control engine 320. The control engine 320 can be an executable
application residing on the computing system 300 to implement the voice activated assistance

system 350 as described herein.

[0024] In an example embodiment, one or more portions of the communications network 315
can be an ad hoc network, an intranet, an extranet, a virtual private network (VPN), a local
area network (LAN), a wireless LAN (WLAN), a wide area network (WAN), a wireless wide
area network (WWAN), a metropolitan area network (MAN), a portion of the Internet, a
portion of the Public Switched Telephone Network (PSTN), a cellular telephone network, a
wireless network, a WiFi network, a WiMax network, any other type of network, or a

combination of two or more such networks.
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[0025] The computing system 100 includes one or more computers or processors configured
to communicate with the databases 303, the server 310, the mobile devices 200 via the
network 315. The computing system 100 hosts one or more applications configured to
interact with one or more components of the voice activated assistance system 350. The
databases 305 may store information/data, as described herein. For example, the databases
305 can include a physical objects database 330 and a sessions database 335. The physical
objects database 330 can store information associated with physical objects. The sessions
database 335 can store information associated with sessions, such as states of the sessions.
The databases 305 and server 310 can be located at one or more geographically distributed
locations from each other or from the computing system 100. Alternatively, the databases

305 can be included within server 310 or computing system 100.

[0026] In one embodiment, a user can audibly speak into the microphone 104 and attempt to
inquire about physical objects 106 disposed in the facility. The computing system 100 can
receive the audible input from the microphone 104 and execute the control engine 320 in
response to receiving the audible input. In response to, detecting the audible inquiry from the
user, the control engine 320 can execute a session associated with the user. The control
engine 320 can store the session in the sessions database 335. The control engine 320 can
execute speech, voice or audio recognition on the audible input. The control engine 320 can
use acoustic and linguistic modeling to execute the speech, voice or audio recognition. The
control engine 320 can parse the audible input and determine whether the audible input is
associated with one or more physical objects disposed in a facility. The control engine 320
can determine the audible input is associated with one or more physical objects based on
information associated with the physical object. The information can be one or more of:
name, alphanumeric identifier and/or type of physical object. In the event the computing
system 100 cannot recognize the audible input the computing system 100 can discard the

audible input.

[0027] The control engine 320 can query the physical objects database 330 to retrieve
information associated with the physical objects included in the audible input. The control
engine 320 can store the information associated with the physical objects included in the
audible input in the sessions database 335 corresponding to the executed session. The control
engine 320 can display information associated with the physical objects on the interactive

display. In some embodiments, the control engine 320 can display an interactive map on the
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interactive display 102, indicating the location of the at least one of the physical objects
within the facility and directions to the physical object. In some embodiments, the interactive
map can indicating the location of the of a first one of the physical objects of the multiple
objects disposed in the facility. The control engine 320 can also determine the locations of the
remaining physical objects. The control engine 320 can store the locations of the remaining
physical objects in the sessions database corresponding to the executed session can include
the locations of the remaining physical objects, so that when the user is able to locate the first
physical object, the session generates a another interactive map indicating the location of the
first, second or third physical objects of the multiple objects. The control engine 320 (via the
communication device 110 as shown in FIG. 1) can detect a mobile device 200 within a
specified distance. The mobile device can belong to the user communicating with the
computing system 100. In some embodiments, the control engine 320 can detect the mobile
device based on detecting the device that is generating the highest signal strength. The
control engine 320 can pair with the mobile device, in response to receiving an affirmation to
a permission request to pair with the mobile device. In some embodiments, the control engine
320 can transmit a message to the mobile device 200 requesting to pair with the mobile
device 200. In response to receiving an affirmative response the mobile device 200 can pair
with the computing system. Once the mobile device 200 and the computing device 100 are
paired, the control engine 320 can associate the executed session with the user, with the
mobile device 200. In some embodiments, in response to pairing with the mobile device 200
the control engine 320 can extract a mobile device identifier from the mobile device 200. The
mobile device identifier can be one or more of Unique Device ID (UDID), the International
Mobile Equipment Identity (IMEI), Integrated Circuit Card Identifier (ICCID) and/or the
Mobile Equipment Identifier (MEID). The mobile device identifier can be used to associate
the executed session with the mobile device 200. In some embodiments, the mobile device
200 can automatically launch an application in response to pairing with the computing system

100.

[0028] The user with the mobile device 200 can move away from the computing system 100
after receiving the requested information. In the event the computing system 100 has paired
with the mobile device 200, the control engine 320 can detect the mobile device has moved
away from the computing system 100 more than a specified distance. In response to
determining, the mobile device 200 has moved away from the computing system 100, e.g., by

more than a specified distance, the control engine 320 can transfer the session from the
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computing system 100 to the mobile device 200. In response to the session being transferred
to the mobile device, the information (such as the interactive map) can be displayed on an
interactive display 204 of the mobile device 200. Once the secession has been transferred to
the mobile device 200, the computing system 100 can release the microphone of the
computing system from the session and can execute a new session with a new user via the

microphone.

[0029] In the event, an interactive map 202 is displayed on the interactive display 204 of the
mobile device 200, the mobile device can dynamically provide interactive guidance and
directions to the physical object. For example, mobile device 200 can have a location module
to determine the location of the mobile device, and the interactive display can display an
indication of the location of the mobile device as the user moves throughout the facility. The
mobile device can provide audible directions to the user, as well as indicating directions on
the interactive display. The mobile device 200 can also generate haptic effects using a haptic
device to indicate the user is moving toward the physical object or moving away from the
physical object. A different haptic effect can be generated if the user is moving toward the
physical object as opposed to moving away from the physical object. The haptic effect can be
various types of tactile effects. Once the user reaches the location of a first physical object,
the mobile device 200, via the session, can dynamically generate and display a new

interactive map indicating the second physical object disposed in the facility.

[0030] In some embodiments, the user can have further inquiries associated with various
physical objects disposed in the facility. The user can communicate the inquiries by initiating
further audible inputs, via the microphone 206. The mobile device 200 can transmit the
audible inputs received, via the microphone 206, to the computing system 100. The control
engine 320 can execute voice, speech and/or audio recognition and parse the audio inputs.
The control engine 320 can determine one or more physical objects included in the audible
inputs. The control engine 320 can query the physical objects database 330 to retrieve
information associated with the physical objects included in the audible inputs. The control
engine 320 can store the information associated with the physical objects in the sessions
database 335 corresponding to the executed session associated with the mobile device. The
mobile device 200 can receive, via the session, the information associated with the additional

audible inputs and display the information on the interactive display 204.
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[0031] In some embodiments, a printer can be connected to the computing system 100. The
printer can be configured to print out the information displayed on the interactive display
102. In another embodiment, the computing system 100 can include speakers . The speakers
104 can be configured to generate audible feedback to the user. For example, in the event the
control engine 320 is unable to parse the audible input from the user, the computing system

100 can output audible feedback from the speakers to repeat the audible input.

[0032] The user can terminate the session at any time using the mobile device 200. In
response to the session being terminated, the control engine 220 can erase the session stored
in the sessions database 335. In some embodiments, the session can be automatically
terminated and erased from the sessions database 335 in response to determining the mobile
device 200 is more than a specified distance from a facility. Furthermore, the session can be
automatically terminated and erased from the sessions database 335 after a specified amount

of time.

[0033] As a non-limiting example, the voice activated assistance system 250 can be
implemented in a retail store. The computing system 100 can be a kiosk disposed in a retail
store. A user can audibly speak into the microphone 104 and attempt to inquire about
products disposed in the facility. The computing system 100 can receive the audible input
from the microphone 104 and execute the control engine 320 in response to receiving the
audible input. In response to, detecting the audible inquiry from the user, the control engine
320 can execute a session associated with the user. The control engine 320 can store the
session in the sessions database 335. The control engine 320 can execute speech, voice or
audio recognition on the audible input. The control engine 320 can use acoustic and linguistic
modeling to execute the speech, voice or audio recognition. The control engine 320 can parse
the audible input and determine whether the audible input is associated with one or more
products disposed in the retail store. The control engine 320 can determine the audible input
is associated with one or more products based on information associated with the products.
The information can be one or more of: name, alphanumeric identifier, brand and/or type of
products. In the event the computing system 100 cannot recognize the audible input the

computing system 100 can discard the audible input.

[0034] The control engine 320 can query the physical objects database 330 to retrieve
information associated with the products included in the audible input. The control engine

320 can store the information associated with the products included in the audible input in the

10
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sessions database 335 corresponding to the executed session. The control engine 320 can
display information associated with the products on the interactive display. In some
embodiments, the control engine 320 can display an interactive map on the interactive display
102, indicating the location of the at least one of the products within the retail store and
directions to the product. In some embodiments, the interactive map can indicating the
location of the of a first one of the products of the multiple products disposed in the retail
store. The control engine 320 can also determine the locations of the remaining products. The
control engine 320 can store the locations of the remaining products in the sessions database
corresponding to the executed session can include the locations of the remaining products, so
that when the user is able to locate the first products, the session generates a another
interactive map indicating the location of the second or third product of the multiple products.
The control engine 320 (via the communication device 110 as shown in FIG. 1) can detect a
mobile device 200 within a specified distance. The mobile device can belong to the user
communicating with the computing system 100. In some embodiments, the control engine
320 can detect the mobile device 200 based on detecting based on detecting the device that is
generating the highest signal strength. The control engine 320 can pair with the mobile
device, in response to receiving an affirmation to a permission request to pair with the mobile
device. In some embodiments, the control engine 320 can transmit a message to the mobile
device 200 requesting to pair with the mobile device 200. In response to receiving an
affirmative response the mobile device 200 can pair with the computing system. Once the
mobile device 200 and the computing device 100 are paired, the control engine 320 can

associate the executed session with the user, with the mobile device 200.

[0035] The user, with the mobile device 200, can move away from the computing system 100
after receiving the requested information. In the event the computing system 100 has paired
with the mobile device 200, the control engine 320 can detect the mobile device has moved
away from the computing system 100 more than a specified distance. In response to
determining, the mobile device 200 has moved away from the computing system 100 more
than a specified distance, the control engine 320 can transfer the session from the computing
system 100 to the mobile device 200. In response to the session being transferred to the
mobile device 200, the information (such as the interactive map) can be displayed on an

interactive display 204 of the mobile device 200.

11
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[0036] In the event, an interactive map 202 is displayed on the interactive display 204 of the
mobile device 200, the mobile device can dynamically provide interactive guidance and
directions to the product. For example, mobile device 200 can have a location module to
determine the location of the mobile device 200, and the interactive display 204 can display
an indication of the location of the mobile device 200 as the user moves throughout the retail
store. The mobile device 200 can provide audible directions to the user, as well as indicating
directions on the interactive display 204. The mobile device 200 can also generate haptic
effects using a haptic device to indicate the user is moving toward the product or moving
away from the product. A different haptic effect can be generated if the user is moving
toward the product as opposed to moving away from the product. The haptic effect can be
various types of tactile effects. Once the user reaches the location of a first physical object,
the mobile device 200, via the session, can dynamically generate and display a new

interactive map indicating the second physical object disposed in the retail store.

[0037] In some embodiments, the user can have further inquiries associated with various
physical objects disposed in the facility. The user can communicate the inquiries by initiating
further audible inputs, via the microphone 206. The mobile device 200 can transmit the
audible inputs received, via the microphone 206, to the computing system 100. The control
engine 320 can execute voice, speech and/or audio recognition and parse the audio inputs.
The control engine 320 can determine one or more products included in the audible inputs.
The control engine 320 can query the physical objects database 330 to retrieve information
associated with the products included in the audible inputs. The control engine 320 can store
the information associated with the products in the sessions database 335 corresponding to
the executed session associated with the mobile device. The mobile device 200 can receive,
via the session, the information associated with the additional audible inputs and display the

information on the interactive display 204.

[0038] FIG. 4 is a block diagram of an exemplary computing device suitable for
implementing embodiments of the automated shelf sensing system. The computing device
400 includes one or more non-transitory computer-readable media for storing one or more
computer-executable instructions or software for implementing exemplary embodiments. The
non-transitory computer-readable media may include, but are not limited to, one or more
types of hardware memory, non-transitory tangible media (for example, one or more

magnetic storage disks, one or more optical disks, one or more flash drives, one or more solid

12
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state disks), and the like. For example, memory 406 included in the computing device 400
may store computer-readable and computer-executable instructions or software (e.g.,
applications 430 such as the control engine 320) for implementing exemplary operations of
the computing device 400. The computing device 400 also includes configurable and/or
programmable processor 402 and associated core(s) 404, and optionally, one or more
additional configurable and/or programmable processor(s) 402’ and associated core(s) 404’
(for example, in the case of computer systems having multiple processors/cores), for
executing computer-readable and computer-executable instructions or software stored in the
memory 406 and other programs for implementing exemplary embodiments of the present
disclosure. Processor 402 and processor(s) 402’ may each be a single core processor or
multiple core (404 and 404’) processor. Either or both of processor 402 and processor(s)
402’ may be configured to execute one or more of the instructions described in connection

with computing device 400.

[0039] Virtualization may be employed in the computing device 400 so that infrastructure
and resources in the computing device 400 may be shared dynamically. A virtual machine
412 may be provided to handle a process running on multiple processors so that the process
appears to be using only one computing resource rather than multiple computing resources.

Multiple virtual machines may also be used with one processor.

[0040] Memory 406 may include a computer system memory or random access memory,
such as DRAM, SRAM, EDO RAM, and the like. Memory 406 may include other types of
memory as well, or combinations thereof. The computing device 400 can receive data from

input/output devices such as, a reader 432.

[0041] A user may interact with the computing device 400 through a visual display device
414, such as a computer monitor, which may display one or more graphical user interfaces

416, multi touch interface 420 and a pointing device 418.

[0042] The computing device 400 may also include one or more storage devices 426, such as
a hard-drive, CD-ROM, or other computer readable media, for storing data and computer-
readable instructions and/or software that implement exemplary embodiments of the present
disclosure (e.g., applications such as the control engine 320). For example, exemplary storage
device 426 can include one or more databases 428 for storing information regarding the

physical objects and sessions. The databases 428 may be updated manually or automatically
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at any suitable time to add, delete, and/or update one or more data items in the databases.
The databases 428 can include information associated with physical objects disposed in the

facility and the locations of the physical objects.

[0043] The computing device 400 can include a network interface 408 configured to interface
via one or more network devices 424 with one or more networks, for example, Local Area
Network (LAN), Wide Area Network (WAN) or the Internet through a variety of connections
including, but not limited to, standard telephone lines, LAN or WAN links (for example,
802.11, T1, T3, 56kb, X.25), broadband connections (for example, ISDN, Frame Relay,
ATM), wireless connections, controller area network (CAN), or some combination of any or
all of the above. In exemplary embodiments, the computing system can include one or more
antennas 422 to facilitate wireless communication (e.g., via the network interface) between
the computing device 400 and a network and/or between the computing device 400 and other
computing devices. The network interface 408 may include a built-in network adapter,
network interface card, PCMCIA network card, card bus network adapter, wireless network
adapter, USB network adapter, modem or any other device suitable for interfacing the
computing device 400 to any type of network capable of communication and performing the

operations described herein.

[0044] The computing device 400 may run any operating system 410, such as any of the
versions of the Microsoft® Windows® operating systems, the different releases of the Unix
and Linux operating systems, any version of the MacOS® for Macintosh computers, any
embedded operating system, any real-time operating system, any open source operating
system, any proprietary operating system, or any other operating system capable of running
on the computing device 400 and performing the operations described herein. In exemplary
embodiments, the operating system 410 may be run in native mode or emulated mode. In an
exemplary embodiment, the operating system 410 may be run on one or more cloud machine

instances.

[0045] FIG. 5 is a flowchart illustrating a process of the voice activated assistance system
according to an exemplary embodiment. In operation 500, a computing system (e.g.
computing system 100 as shown in FIG. 1 and 3) can receive, via a microphone (e.g.
microphone 104 as shown in FIG. 1 and 3), an output of the microphone. The output is
generated in response to a voice input of a user. In operation 502, the computing system can

establish a session in response to the output of the microphone that is unique to the user. In
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operation 504 a computing system can determine the voice input is associated with one or
more physical object (e.g. physical object 106 as shown in FIG. 1) disposed in the facility. In
operation 506, the executed session of the computing system query the physical objects
database (e.g. physical objects database 330 as shown in FIG. 3) to identify the location of
the one or more physical objects in the facility. In operation 508, the computing system can
display on an interactive display (e.g. interactive display 102 as shown in FIG. 1 and 3) a map
(e.g. map 108 as shown in FIG. 1) indicating a route from the computing system to the
location of the one or more physical objects in the facility. The map is associated with the
session. In operation 510, the computing system can detect a mobile device (e.g. mobile
device 200 as shown in FIG. 2 and 3) associated with the user is within a specified distance
of the microphone. The mobile device is initiating an application in response to being
detected. In operation 512, the computing system can detect the mobile device moved beyond
the specified distance from the microphone. In operation 514, the computing system can
transfer the session to the mobile device to render the map on a display (e.g. interactive
display 204 as shown in FIG. 2 and 3) of the mobile device and to receive further voice
inputs from a microphone (e.g. microphone 206 as shown in FIG. 2 and 3) of the mobile
device. Upon transferring the session, the microphone of the computing system can be
released from the session so that it is available to be used to establish another session on the

computing system with another user.

[0046] In describing exemplary embodiments, specific terminology is used for the sake of
clarity. For purposes of description, each specific term is intended to at least include all
technical and functional equivalents that operate in a similar manner to accomplish a similar
purpose. Additionally, in some instances where a particular exemplary embodiment includes
a multiple system elements, device components or method steps, those elements, components
or steps may be replaced with a single element, component or step. Likewise, a single
element, component or step may be replaced with multiple elements, components or steps
that serve the same purpose. Moreover, while exemplary embodiments have been shown and
described with references to particular embodiments thereof, those of ordinary skill in the art
will understand that various substitutions and alterations in form and detail may be made
therein without departing from the scope of the present disclosure. Further still, other

aspects, functions and advantages are also within the scope of the present disclosure.
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[0047] Exemplary flowcharts are provided herein for illustrative purposes and are non-

limiting examples of methods. One of ordinary skill in the art will recognize that exemplary
methods may include more or fewer steps than those illustrated in the exemplary flowcharts,
and that the steps in the exemplary flowcharts may be performed in a different order than the

order shown in the illustrative flowcharts.
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We Claim:

1. A voice activated assistance system in a retail facility, the system comprising:

a first microphone disposed at a specified location in a facility; and

a computing system in communication with the first microphone, the computing
system including a database and an first interactive display, the computing system with an

assistance environment programmed to:

receive an output of the first microphone, the output being generated in response to a

voice input of a first user;

establish a first session in response to the output of the first microphone that is unique

to the first user;

determine the voice input is associated with one or more physical object disposed in

the facility;

query, via the first session, the database to identify the location of the one or more

physical objects in the facility;

display on the first interactive display a map indicating a route from the computing
system to the location of the one or more physical objects in the facility, wherein the map is

associated with the first session;

detect a mobile device associated with the user is within a specified distance of the

first microphone, the mobile device initiating an application in response to being detected;

detect the mobile device moved beyond the specified distance from the first

microphone; and

transfer the first session from the computing system to the mobile device to render the
map on a display of the mobile device and to receive further voice inputs from a second
microphone of the mobile device in response to the detecting that the mobile device moved

beyond the specified distance.

2. The system of claim 1, wherein the computing system is configured to:
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render the map indicating the route from a location of the mobile device to the

location of the one or more physical objects in the facility.

3. The system of claim 2, wherein the mobile device is configured to generate a haptic
response effect in response to the mobile device moving towards or away from the location of

the one or more physical objects.

4. The system of claim 1, wherein the computing system is configured to release the first
microphone from the first session in response to transferring the first session to the mobile

device.

5. The system of clam 4, wherein in response to receiving voice input from a second via
the first microphone, the computing system is configured to establish a second session

associated with the second user.

6. The system of claim 5, wherein the first and second sessions are executed

concurrently by the computing system.

7. The system of claim 1, wherein the computing system is further programmed to
determine the shortest route from the computing system to the location of the one or more

physical objects.

8. The system of claim 1, further comprising a printer operatively coupled to the

computing system, the printer being configured to:

receive instructions to print a set of information associated with the one or more

physical objects; and

print the set of information associated with the one or more physical objects.

9. The system of claim 1, further comprising speakers operatively coupled to the
computing system and disposed in proximity to the first microphone to provide audible

feedback to the first user in response to the voice input.

10. A voice activated assistance method in a retail facility, the method comprising:

receiving, via a computing system in communication with a first microphone disposed

in a specified location in a facility, the computing system including a database and an first
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interactive display and with an assistance environment, an output of the first microphone, the

output being generated in response to a voice input of a first user;

establishing, via the computing system, a first session in response to the output of the

first microphone that is unique to the first user;

determining, via the computing system, the voice input is associated with one or more

physical object disposed in the facility;

querying, via the first session of the computing system, the database to identify the

location of the one or more physical objects in the facility;

displaying, via the computing system, on the first interactive display a map indicating
a route from the computing system to the location of the one or more physical objects in the

facility, wherein the map is associated with the first session;

detecting, via the computing system, a mobile device associated with the user is
within a specified distance of the first microphone, the mobile device initiating an application

in response to being detected;

detecting, via the computing system, the mobile device moved beyond the specified

distance from the first microphone; and

transferring, via the computing system, the first session to the mobile device to render
the map on a display of the mobile device and to receive further voice inputs from a second
microphone of the mobile device in response to detecting that the mobile device moved

beyond the specified distance.

11. The method of claim 10, further comprising rendering, via the computing system, the
map indicating the route from a location of the mobile device to the location of the one or

more physical objects in the facility.

12. The method of claim 11, further comprising generating, via the mobile device, a
haptic response effect in response to the mobile device moving towards or away from the

location of the one or more physical objects.
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13. The method of claim 10, further comprising releasing, via the computing system, the
first microphone from the first session in response to transferring the first session to the

mobile device.

14. The method of clam 13, further comprising establishing, via the computing system, a
second session associated with the second user, in response to receiving voice input from a

second via the first microphone.

15. The method of claim 14, wherein the first and second sessions are executed

concurrently by the computing system.

16. The method of claim 10, further comprising determining, via the computing system,
the shortest route from the computing system to the location of the one or more physical

objects.

17. The method of claim 10, further comprising:

receiving, via the computing system, instructions to print a set of information

associated with the one or more physical objects; and

printing, via a printer operatively coupled to the computing system, the set of

information associated with the one or more physical objects.

18. The method of claim 10, further comprising providing, via speakers operatively
coupled to the computing system and disposed in proximity to the first microphone, audible

feedback to the first user in response to the voice input.
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