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This apphication claims priority under 35 U.5.C. §119 to U.S. Provisional
Patent Application Serial No. 61/466,09¢, filed March 22, 2011, and entitled
“Augmented Reality Systern for Group Supervision”, and ULS. Patent Application
Sertal No, 13/325,296, Bled December 14, 2011, and entitled “System for Group

5 Saopervision”, the enlire contents of both are hereby incorporated by reference.

System for Group Supervision

BACKGROUND
This mvention relates to tools that assist in supervision of call centers.
There are many situations that require group supervision. Examples include
16 classrooms, seminars, cic. One particular exarople is a call center. Call centers are
used by organizations to receive calls from, e.g., customers for various purposes such
as to sell goods/services, answer guestions, and/or provide information about a service.
For example, call centers are used by mail-order catalog organizations, telemarketing
companies, help desks, financial services firms and other large organizations as part of
18 the manner such organizations provide services to customers or potential customers.
Typically, a call center receives telephone calls from callers and routes the calls to
customer service representatives that service the call. Generally, a call center has the
ability to concurrently handle a large number of calls, to screen calls, to forward the
calls to available representatives, and to log calls. Call centers can also nvolve text-
20 based communications, such as interactive communications though a web browser or

text messaging from a phone and the like.

SUMMARY
According to an aspect, # system inchides one or more computer systems
configured to receive a phurality of information streams from a corresponding phirahity
25 of chient systems that have a defined geographic position, analyze the information
feeds, generate messages based on the analysis of the information feeds, generate
positional information associated with the messages and generate a set of informational

depictions of the generated messages, with the informational depictions of the messages
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when rendered on a display device are rendered in juxtaposition with representations of
the client systems according to the generated positional information.

According to an additional aspect, a computer program product tangible stored
on a computer readable storage device comprising instructions (o cause a processor 1o
receive a piurality of independent information feeds from a corresponding phlurality of
client systems that bave a defined geographic posttion, receive rules o analyze the
mformation feeds, generate messages regarding the information feeds and generate s
set of informational depictions of the generated messages, with the informational

depictions of the messages when rendered on a display device are rendered in

juxtaposition with representations of the clent systems according to the generated

p@sitional mformation.
cording to an additional aspect, a method includes receive a plurality of

fndependent information feeds from a corresponding plurality of client systems that
have a defined geographic position, receiving by the one or more computer systems
rules {o analyze the information feeds, generating by the one or more computer systems
messages regarding the information feeds, and generating by the one or more compuier
systerns generate a set of mformational depictions of the generated messages, with the
mformational depictions of the messages when rendered on a display device are
rendered in juxtaposition with representations of the client systems according to the
generated positional information

Additional features of the system inchude at least one of the information feeds
comprising information specifying a physical location of the group of chient systems.
The system is further configured to generate an image as the representation of the client
systerns, the image augmented with the set of mnformational depictions of the generated
messages i juxtaposition with the representations of the chient systems in the image.
The system is further configured to cause the informational depictions to be projecied
onto a display device. The system is further configured to cause the informational
depictions to be projected onto a set of cyeglasses comprising a display device
configured to recetve the informational depictions.  The system s firther configured to
generate the representations of the client systems and cause the informational

depictions to be projected outo a set of eycglasses comprising a display device

R
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configured to receive the informational depictions and the generated representation of
the client systems,
The system further includes a portable computing system configured to receive

&

the generated set of informational depictions and a set of eyeglasses comprising a

i

display device, the display device configured to receive the generated set of
foformational depictions.  The one or more computer systems are further configured to
generate the image and an environment containing the group of client systems and
generate the informational depictions as pictorial representations that depicted over
corresponding client systems. The one or more computer systerns are further
10 configured to generate the pictorial representations and generate positional information
in the image such that the pictori al representations are depicted over the client systems
depicted in the image. The system further inchudes at least one image capture device,
with the one or more computers, further configured to receive an troage from the at
least one tmage capture device to capture an image of a room with clent systems. The
15 one or more compuler systems are further configured to receive a map of an area in
which the group of client systems are located, analyze the received image to produce
posifional information regarding the group of chient systems in the tmage. The one or
more computer systers are further configured to receive a map of an area i which the
group of client systems are located, analyze the received image o produce positional
20 information regarding the group of client systems in the image and generate the
mformational depictions to be disposed over the representations in the image of those
client systems m the group of client systems that are contained in the image at the time
of generation of the image. The system further includes a set of devices positioned
about an area containing the group of clicnt systems, the devices configured to transont
25 signals nto the arca, a computer system configured to receive information from the set
of devices, and determine the position of the display device relative to the group of
client systems. The system one or more computer systems are further configured to
receive positional information from the computer system, analyze the received
positional information from the computer system to determine the relative position of
30 the display with respect to the group of client systers located in the environment, and
cause the one or more conputers to position the informational depictions from over the

depicted representations of those client systems m the group of client systems in the

~
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image. The system further includes an augmenting media device configured to receive
the generated image. Analogous features are also included for the computer program

product and the method.

DESCRIPTION OF DRAWINGS
5 The accompanied figures are to be used i conjunction with the description
below.
FIG. 1 1s a block diagram
FIGS. 2-4 are flow diagrams.
FIG. 5 is a block diagram.
10 FIG. 6 1s a pictorial depiction of a room containing a group of client systeras and
beacons.
FIG. 7 1s a block diagram of a representation of information used in the system
of FI(x 1.
FIG. 8 18 a pictorial depiction of a supervisor having various devices in a room
15 containing a group of chent systems.
FIG. 9 1s picture of an exemplary rendition of informational depictions render
on a real-world view of a call center.
The details of one or more embodiments of the Invention are set forth m the
accompanying drawings and the description below. Other features, objects, and
20 advantages of the invention will be apparent from the description and drawings, and

from the claims.

DETAILED DESCRIPTION
Referring now to FIG. 1, a system 10 inclades a server type of system 12

comprised of one or more computer systems 122a-121, each computer system 12a-121
25 including processor, memory and comaputer storage that stores a computer progran

product to augment an image with informational depictions. When executed, the

computer program product configures the server 12 to receive a phirality of

mdependent information foeds {one of which 15a is referenced in FIG. 1) or message

streams from a plurality of client systems, generally 14. The information feeds are

30 received over anetwork 17, which can be a wired or a wireless network., The computer
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program prodact executing on the server 12 receives roles from a database 16 or hags
rules embedded in the computer program product. The server 12 processes the
mdependent miormation feeds and analyzes the independent information feeds based
on the niiles to ascertain information regarding the informational feeds.

For example, an application of the system 10 is in the context of supervising of

i

a group of individuals that arc dealing with custorers, ¢.g., 1o a call center. Typically,
customers will have contacted the call center via a telephone or via a text-based
commumication channel though a customer’s compuler sysiem {not shown). Typically
this communication is routed via a routing systom (not shown} to a representative that

10 18 associated with one of a plurality of chent systems as depicted m Fig. 1, e.g., client
system l4a.

The system 10 monitors conversations provided through the communication
channels, either by directly mounitoring conversations that occur on the calls made nto
the call center or monitoring text-based conversations. Using client 14a as an example,

15 while a conversation between a customer and representative associated with chient
system 14a progresses, an 1ssue may arise that requires a supervisor’s attention. This
issue may not be recognized by either or both of the customer and representative and
therefore, there may be no discernible indication to a supervisor that the conversation
may require supervisor mtervention.

20 System 10 includes a device 19 used to display informational depictions of
generated messages for a supervisor, as discussed below. The device 19 can be any
type of device capable of displaying information. Device 19 can be a display
associated with a portable computer system, carried by the supervisor such as a tablet
computer or a personal digital assistant or a set of virtual reality eyeglasses (or other

25 type of augmenting media device) worn by the supervisor.

The system 10 receives various the informational feeds, such as informational
feed 15a cither directly from the chient systems 14 or by other techniques (e.g., from a
call switch not shown) and analyzes those feeds to ascertain a status of the
communication and determine whether intervention is warranted. In an embodiment,

30 the mformational feed is actually a composite feed having two or more channels

representing portions of a conversation of cach participant.

Lh
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That is, rather that aggregating each person’s speech into a single conversation
cach person’s speech is provided to the system 10 as a separate channel and the server

applies speech to text on cach chanmel. The system [0 analyzes the information feed

[ 5a associated with chient system 14a by processing the information feed through the

&

set of rules. Typically, each channel of the information feed is analyzed separately.

i

However, the channels could be aggregated and analyzed as a single channel.

Referrmg now to FIG. 2, the miormation strearmn 1523 18 received 32 and
typically, prior o running through the set of rules various other processes are applied to
the stream. For example, when the informational stream 152 is a monitored cail from

10 chent systern 14a, the information is typically formatted 34 1o be 1n a particular format
and s fed to speech recognition software 36 that produces a text representation {not
shown) of the information feed 15a. Typically, this text representation is stored in a
file or other storage structure i the database 16 or in the one or more computer systems
12a-124, and is associated with the particular chent station, here client sysiem 14a.

16 Generally, speech o text recognition needs to be trained. For a customer
representative, the speech to text recognition would be relatively accurate if the same
database of speech (phoneme) o fext is used for the parficular representative cach time.
For the customer the recognition would be less accurate. When different channels of
the speech are captured, different speech to text recognition processes are used on cach

20 channel, one process trained for the customer represcntative the other frained to
generically cover a broad range of voices. Other configurations are posaible.

In some embodiments, additional information from the conversation 1s captured,
For example, timing information can be captured 38. This timing information could
take various forms such as durations of one person speaking, duration of gaps between

25 recognized speech, duration of periods of silence {gaps m speech), etc. or gaps in
typing of the text in a text based communication {discussed below).

In some mplementations, timing fnformation can be ascertained for each
recognized word in a commumication and stored with the recognized text. The system
10} uses the speech recognition process to generate the thming mformation for the

30 conversation during the monitored call. The systom 10 using the speech recognition
generates 38 a time mark (¢.g., an indication of an elapsed time period from the start of

the communication), recording an elapsed time for each word in a sequence of words in
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cach channel of the communication that the speech recognition recognizes. The system
10 using the speech recognition generates the output file of each recognized word and
the time it was recognized, relative to an initial time mark {e.g., the elapsed time}.

Each person’s portion of the conversation is captured, organized and stored by
attribution in the text file.

For a text-based communication, typically speech recognition is not needed.
The text based commumication, typically HTML or the Tike may be formatted, and
stored as a text file. The HTME could be used directly. Each person’s text based
inputs are captured, organized and stored by attribution in the text file.

With either approach at this junction there is a text representation of the
communication. The text representation is processed by tools that analyze 40 the text
to ascertain the status of the conununication between the customer and the
representative. In some implementations, the determined timing information is
analyzed as part of the analysis to determine the status of the communication. Analysis
44 18 typically a contimuous process. The analysis process 40 generates 42 messages
regarding a status/nature of the conversation. The messages are integrated 44 into
video/graphic feeds or the like as mformational depictions for rendering on a display, as
discussed below.

Referring now to FIG. 3, details of analysis 40 are depicted. A rules engine
executing in the one ot more computer systems [2a-121 of systero 16 receives 60 rules,
data and the text and timing information in the files that result from processing of the
information stream, e.g., mformation stream 15a, here processed from two channels one
for the customer the other the cusiomer represeniative. The rules engine analyzes 62
the text and the timing wformation using user-defined rules that consider factors to
determine a status of the conversation.

Examples of conditions that can be determined inchude the presence or absence
of long periods of silence within the conmmunication 644, the use of inappropriate
words 64b, elevations in the volume and/or pitch of one or both of the conversations
ode, repetitions of phrases 644, a high degree of anrecognized words that may indicate
customer and represeniative talking over cach other 64¢, and determining whether a
customer has been appropriately assigned to a representative 64f. Appropriateness of

an assignment of a customer to a representative can be based on various factors such as

7
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the importance of the customer, as measured by account balances or longevity of the
customer with the organization or other measures vs. experience of the representative,

Various levels of sophistication in analysis can be applied by the nules,
Relatively, simple rules, such as looking for the repetitions in phrases, length of call,
periods of silence, nature of the subject matter as discussed above are used for a simple
analysis. However, more sophisticated approaches could be used such as natural
language processing to ascertain the meaning/context of the communication 64g.

The rules engine processes results of analyzing generally 64 and gencrates 66 a

1essage or a series of messages. Various techniques can be used. For example for
each of the rules thresholds can be established. Hiustratively, long periods of stlence
within the commumnication rule 64a can have a threshold of {or example X seconds
between recognized words, where X is user-selectabie typically 10 o 20 seconds max
{although any duration can be specified). H this duration threshold s exceed once ora
certain number of times over a period of time, (again user-sclectable) an alert is
generated that produces an appropriaic message. In another example, a Hst of
inappropriate words rule 64b is maintained. That is, the text in the text fles list is
continually coropared against words in the hist of inappropriate words, and if use of an
mappropriate word s detected even once, {example of a zero tolerance threshold) an
appropriate message is generated. Thresholds can be established for the other rules
such as elevations i the volume and/or pitch rule 64ce, repetitions of phrases rule 644, a
high degree of unrecognized words nile 64e.

Based on user-selectable/determinable combination of viclations of these rules
different types of messages arc generated. For example, violation of rule 64b
automatically generates an alert that results n a message to the supervisor that there
could be a problem with the conversation at chent system [4a, whereas for the other
rules multiple ones of the rules exceeding the threshold or mutiple times of a single
rule exceeding a throshold could be used to w1

20T 3 1008830,

p

Typically messages are generated periodically, such as when analysis 64 detect

&

a change in status of the communications, as mentioned above. Messages can be
generated and displayed for ail of the client systems 14 or for only those systems
currently within a field of view of device 19. A default message can be generated when

analysis indicates that there are not any detected problems with the conversation at

8
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client system 14a. Those client systems 14 that are not actively engaged ina
conversation can also have messages gencrated that indicate that status.

The generated messages can be relatively simple such as data that when
processed for display provides a simple visual indication that a problem may exist in

the communication. Simaple messages can be generated by the rules engine to produce

i

data that when rendered, as discussed below provides informational depictions 1o
different colors, e.g., red, yellow or green, which would correspond to different levels
of status, ¢.g., problems, potential problems or no problems with the commumication.
Complex messages can be generated. Such complex messages can include

10 textual messages that convey information regarding the mformation feeds being
analyzed. With complex messages, the informational depictions can include part of
cither one of the conversations from the communication or can include statements
generated by the rules engine that sunumarizes the communications or statements are
standard messages for particular conditions detected by the rules.

16 Referring to FIG. 4, the server 12 receives 70 the generated messages from the
output of the rules engine and in some embodiments reccives 72 data corresponding {o
a view of the environment, ¢.g., a room containing the group of client systems, as
viewed by the supervisor. The server 12 also receives 74 m{ormation that specifies the
physical location of cach of the chent systems 14. The server gencrates 76

20 informational depictions based on the received messages and associates 78 the
generated mformational depictions with corresponding client systems 14,

In one embodiment of associating 78, the server 12 generates an image of

representations of client systerns in the group of client systems. The gencerated image
can be a real-world image depicting the roora with people at computers, oritcanbe a

25 morphed or virtual depiction. The generated fmage 1s auvgmented with a set of
mformational depictions of the generated messages. The mformational depictions of
the generated roessages are position in the generated image n juxtaposition, ¢.g., over
the representations of the client systems in the image, for example, as illustrated m FIG.
8.

30 In another embodiment of associating 78, the server 12 rather than gencrating
an image of representations of client systems in the group of client systems, the server

12 generates the informational depictions for the generated messages with positional

9
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information that when sent and rendered on a display device will depict the
informational depictions projected onto a real-world view of the room of the client
systerns 14. That is, in these embodiments the real world view is provided from
fooking through a set of eyeglasses. This view is augmented with the set of
mformational depictions of the generated messages that are projecied on screens of the
glasses. The mformational depictions of the generated messages are position in the
generated mage in juxtaposition, e.g., over the representations of the chent systems in
the image.

Exemplary eyeglasses are Wrap 920 VR Bundle from Vuzix Corporation 75
Town Centre Drive Rochester, NY 14623, Such eyeglasses often referved to as video
eyewear connects media players or video-out capable mobile phones or a laptop,
netbook or deskiop PC. Such eyewear typically includes a video eyewear a video e.g.,
VA Adapter and tracker. Other exarmaples from Vuzix include The Wrap™ 920AR
augmented reality eyewedr. Other examples mclude Z800 Pro AR head mounte
display (single or dual VGA input version.) standard or ruggedized distributed by
CyberWorld, Inc. 60 De Bresoles Unit 202 Montreal, QC, Canada. In gencral such
eyewear is g wearable display that presents a virtual large screen, stereo video capture,
o-degrees of freedom and head tracking.

Referring now to FIG. 5, a user, such as supervisor of the call center is outfitied
with the device 19 (FIG. 1) that 15 configured to receive the generated augmentation
and/or the generated, augmented image of the room. In one embodiment, the
cyeglasses mentioned above are used as the device 19, The eyeglasses allow the
supervisor to see through the glasses and observe the real world as a normal set o
glasses. The eyeglasses are configured to receive the generated augmentation of the
mformational depictions and project the generated augmentation of the informational
depictions onto the glasses such that the mformational depictions are rendered n
juxtaposition with corresponding ones of the chient systerns 14.

In another embodiroent, a user, such as supervisor of the call center 1s outfitted
with a portable computer system 80. The device 19 is the display portion of the
portable computer system &0 that is carried by the supervisor. Examples include a
tablet coroputer or a personal digital assistant. The systern 20 tochudes a local computer

&2 that processes an image of the scene received from, e.g., a camera 82 and applies the

10
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received avgrmentation (o the generated image for rendering on display 84.
Alternatively, the local computer 82 can receive the generated angmentation and the
generated image from the server 12,

With the set of eyeglasses used as the display, the eyeglasses are configured to

i

receive the generated image over a wireless or wired connection from either the local
computer 82 or the server 12, The portable computing systern 82 such as a personal
digital assistant or a tablet computing device can be configured to receive the gencrated
augmented tmage over a wircless connection.
The server 12 is further configured to generate the mnformational depictions of
10 the generated messages as pictorial representations that have text corresponding to the
message contained in the pictorial representations.  Exarmples include balloon
depictions, callouts, cartoons, simpie text boxes, etc. The depictions can be generated
o colors to fndicate a level of severity as discussed above or merely be rendered in
colors without any text. These generated messages are sent 1 a data stream 86 from
18 the server 12 to the local device 82.
The server 12 is further configured {o cause the informational depictions to be
rendered over the client systems depicted in the tmage or the real-world actual view.
In other embodiments, the system 10 has an image capture device 84 disposed n the
room, either in a fixed position or attached 10 ¢.g., the computer 82 or otherwise stand-
20 alone. From the image capture device 84 the comaputer 84 or sever 12 receives real-
world, real time 1mages the chent systems 14 m the room. Alternatively, the image
capture device 84 1s mounted in or on the eyeglasses.
Referring now to FIG. 6, positional information regarding cach of the chent
systeros 14 is provided to the server 12, as discussed below. Generally, the locations of
25 the client systems 14 are fixed. In one embodiment, the client sysiems 14 contained in
the image presented to the supervisor will constantly change depending on the location
and oricntation of the supervisor with respect o the chent systems 14, For exarople, as
the supervisor walks through the room different chient systems 14 will come into and go
out of the {ield of view in the image. It would be desirable therefore for the server 12
30 to also have information regarding which systems are currently in the field of view of
the display carried by the supervisor, e.g., the eyeglasses.  This can be accoraplished

by various technigues, discussed below.

oy
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Individual client systems 14 in a room are assigned X and Y coordinate
positions so as to map the client systems 14 to a floor plan of the particular room. The
room is outfitted with beacons e.g., beacons A-D. These beacons operaie using optical

or radio frequency or acoustic signals.  The client systerns 14 are assigned X and Y

i

coordinate positions through a triangulation process. The positions for each client
system are stored in the one or more compuiers of the system 10, as a map.
Referrmg now to FIG. 7, a depiction of the types of data/information stored in
the database 16 is shown. These data include the X and Y coordinates for each
individual chient systems 14, phone associate call data including call reason, caller net
10 worth, time on call, the floor plan of the room and phone associate ranking and name.
In this embodiment all of the client stations are considered to be in the field of view of
the supervisor and each station is associated with an informational depiction that is
renders on the supervisor’s portable device.
Referrmg to FIG. §, a supervisor is outfitted with one of the portable stations

15 mentioned above, ¢.g., the eyeglasses, local computer, tablet computer, ete. The
portable station using signals from the beacons A-D (FIG. 6} determines through
triangulation either the supervisor’s position or the portable station’s position {active or
passive technigues can be used). The supervisor’s position {or the portable station’s
position) is mapped into the map of the floor plan. The supervisor’s position and

20 orientation are determoined relative to the X and Y coordinates of the locations of the

5
H
i

client systems. This is accomphshed by the server 12 comparing the supervisor’s
current posttion in the X and Y coordinates to the assigned/mapped X and Y
coordinates of the client systems 14.
The server 12 uses the supervisor’s position (that can change as the supervisor
25 moves through the room) and the X and Y coordmates of the chent systems 14 to
generate the particular informational depictions for the client systems 14, which the
server 12 deems to be in the current field of view of the supervisor. The server 12
determines which information depictions to generate based on the positional
information for the client systems 14, as discussed above, and the positional
30 information regarding the supervisor or the supervisor’s systom.
The server 12 is configured to use the map of the client systems 14 and the

analysis of the received image to produce positional information regarding the group of
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client systems n the image and hence in a carrent view of the supervisor. That
information is used to decide which informational depictions are used to augment the
troage and where in the image the fnformational depictions should be rendered with
respect to the client systems 14 when the augmentation is displayed on the display
device. The systern 10 will cause the server 12 to position in the image, the
foformational depictions over the representations of those client systems m the group of
client systems that are contained n the image at the time of generation of the image.

Generally, the server 12 will be constantly generating the messages from
analyzing the various informational feeds and likewise constantly generating the
mformational depictions. The particular informational depictions that would be sent to
the supervisor’s portable station would be those corresponding to the chient systems that
are determined by the one or more computers to be in a current view of the supervisor
according to the supervisor’s current position. In some implementations, where the
Toom 18 not very large or where a supervisor can have a view of the entive room with all
client systems n the view, all of the generated informational depictions can be sent to
the supervisor’s portable station.

To determine orientation, a supervisor ¢an signal the server 12 of the
supervisor’s current orientation either manually or automatically, e.g., by wearing an
clectronic compass that can send a signal back to the server 12 giving the supervisor’s
current orientation relative to the chent systems 14 inthe room. In other simpler
mmplernentations, the server 12 can assume that the supervisor is always facmg in a set
direction. {Other arrangements are possible.

The X and Y coordinate data of the client systems and generated informational
depictions are processed to produce a feed that when rendered on e.g., virtual reality
glasses {or a portable tablet computing device) renders the generated informational
depictions in juxtaposition to (either the actual view of or an image of} those client
systems that are determuned by the one or more corputers to be in a current view of the
supervisor, as llustrated by FIG. 9. The generated informational depictions are overlaid
through an augmented reality systern onto the real floor at the X and Y coordinates and
the produced feed is projecied onto virtual reality glasses or rendered by a display

portion of the portable tablet computing device, and so forth,

13
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The beacons A-D are configured to transmit signals and using conventional
triangulation technigues through a receiver on the supervisor, the one or more computer
systerns 12a-121 determune the positional information of the recetver and hence the
supervisor from the set of beacons A-D and again determine the position of the display
device relative to the group of client systems. The server 12 receive this positicnal
foformation fromo the computer system and analyze the received positional information
from the computer sysiem to determine the relative position of the display with respect
to the group of client systems located in the environment {o position the informational
depictions from over the depicted representations of those client systerns in the group
of chent systems in the mmage.

In ancther embodiment, the system 10 has the one or more computer systems
12a-121 further configured to receive a map of the room depicting where the client
systems are located and receive a current image from the camera mounted ou, e.g., the
cyeglasses. The one or more computer systems 12a-121, analyze the received 1mage to
produce positional information regarding the group of client sysiems in the image with
respect to the received map and the current position and orientation of the supervisor.

While cyeglasses or a display device can be used other types of augmenting
media devices can be configured to receive the generated tmage.

A block diagram of componenis of the system 10 1s also shown. User devices
can be any sort of computing device capable of taking input from a user and
communicating over a network {not shown) with server and/or with other chent
devices. For example, user device can be a mobtle device, a desktop compuier, a
laptop, a cell phone, a personal digital assistant ("PDA™), a server, an embedded
computing system, a mobile dovice, as well as the eyeglasses, and so forth, User
devices include monitor which render visual representations.

Server can be any of a variely of compuating devices capable of receiving
foformation, such as a server, a distributed coroputing systern, a desktop computer, a
laptop, & cell phone, a rack-mounted server, and so forth. Server may be a single server
or a group of servers that are at a same location or at different locations.

Server can receive information from client device user device via interfaces.
Imtertaces can be any type of nterface capable of receiving fnformation over a network,

such as an Ethernet interface, a wireless networking interface, a fiber-optic networking

14
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interface, a modem, and so forth. Server also inchudes a processor and memory. A bus

systema {not shown), including, for example, a data bus and a motherboard, can be used

to establish and o control data communication between the components of server.
Processor may include one or more microprocessors. Generally, processor may

mclude any appropriate processor and/or logic that is capable of receiving and storing

i

data, and of communicating over a network (not shown). Memory can tnclude a hard
drive and a random access memory storage device, such as a dynamic random access
memory, machine-readable media, or other types of non-transitory machine-readable
storage devices,

10 Components also include storage device, which is conligured 1o store
mformation, map, map templates, niides data for the rules, software for the rules engine,
ete.

Embodiments can be tmplemented in digital electronic circuitry, or fn computer
hardware, firmware, software, or in combinations thereof. Apparatus of the mvention

18 can be implemented in a computer program product tangibly embodied or stored n a
machine-readable storage device and/or machine readable media for execution by a
programiaable processor; and method actions can be performed by a progranunable
processor executing a program of nstructions o perform functions and operations of
the invention by operating on input data and generating output. The invention can be

20 implemented advantageously in one or more conputer prograras that are executable on
a programmable system including at least one programmable processor coupled to
receive data and instructions from, and to transmit data and instructions to, a data
storage systern, at least one put device, and at least one output device. Fach computer
program can be implemented in a high-level procedural or object oricnted

25  programming language, or in asserobly or machine language if desired; and in any case,
the language can be a compiled or interpreted language.

Suttable processors mciude, by way of example, both general and special
purpose nucroprocessors. Uenerally, a processor will receive mstructions and data
from a read-only memory and/or a random access memory. Generally, a computer will

30 inchude one or more mass storage devices for storing data files; such devices include
magnetic disks, such as infernal hard disks and removable disks; magneto-optical disks;
and optical disks. Storage devices suitable for tangibly embodying computer program

15
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i

10

instructions and data include all forms of non-volatile memeory, including by way of
example semiconductor memory devices, such as EPROM, EEPROM, and {lash
memory devices; magnetic disks such as mternal bard disks and removable disks;
magneto-optical disks; and CB_ROM disks. Any of the foregoing can be
supplemented by, or incorporated in, ASICs (application-specific integrated circuits).
Other crobodiments are within the scope and spivit of the description claims.
For example, due to the nature of software, fumetions described above can be
implemented using software, hardware, firmware, hardwiring, or combinations of any
of these. Features implementing functions may also be physically located at various
positions, including being distributed such that portions of functions are oplemented at

different physical locations.

16
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What is claimed is:
i A system coraprising:
one or more computer systems configured to:

receive a phirality of information streams from each of a corresponding

5 plurahity of client systems that have a defined geographic position;
decompose the information strearas fo provide text, data and firaing
information;
analyze two information feeds from each of the client stations against a set of
rules using the data, text and timing information in the information sircams:
10 generate messages based on the analysis of the two information steams for each

of the client stations:
generate positional information associated with the messages; and
generate a set of informational depictions of the generated messages, with the
mformational depictions of the roessages when rendered on a display device are
18 rendered in juxtaposition with representations of the client systems according to the

generated positional information.

2. The system of claim | wherein the information streams are verbal
commumnications, at feast one of the information feeds comprising information
20 specifying a physical location of the group of client systems and analysis further
comprises;
apply conversations through text to speech synthesis;
determine timing information inchuding at least one of as durations of one
person speaking, duration of gaps between recognized speech, duration of periods of
25  silence;
store the timing information each recogmzed word with the recognized text
generate a tiroe mark of an elapsed time period from the start of the
commumnication for cach word 1n a sequence of words in each of the two information
streams received over channel communications; and wherein analysis further
30 comprises:
deterraine repetitions in phrases, length of call, periods of sitence, nature of the

subject matter; and
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generate the message for a rule when a threshold established for the rule i3

exceeded.

3

The system of claim | wherein the system is further configured to:
generate an image as the representation of the client systems, the image

i

augmented with the set of informational depictions of the generated messages in

juxtaposition with the representations of the client svstems i the Image.
R, D

4, The system of claim 1 wherein the system is further configured to:

10 cause the informational depictions to be projected onto a display device.

5. The system of claim | wherein the system is further configured to:
cause the informational depictions fo be projected onto a set of eyeglasses

comprising a display device configured to receive the mformational depictions.

6. The system of claim 1, wherein the syster is further configured to:
generate the representations of the clicnt systerns; and
cause the informational depictions to be projected onto a set of eyeglasses

comprising a display device configured to receive the informational depictions and the

20 generated vepresentation of the client systems.

7. The system of claim 1, further comprising:
a portabie computing sysiem configured to:
receive the generated set of mformational depictions; and

25 a set of eyeglasses comprising a display device, the display device configured to
receive the generated set of informational depictions.

The systern of claim 3 wherein the one or more computer systems are

&.
further configured to:
30 generate the image and an environment containing the group of client systems:

and

18
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generate the informational depictions as pictorial representations that depicted

over corresponding clent systems.

9. The system of claim | wherein the one or more computer systems are

further configured to:

i

generate the pictorial representations and
generate positional information in the 1mage such that the pictonial

representation are depicted over the client systems depicted in the image.

10 1. The system of claim 1, further comprising:
at least one image capture device, with the one or more computers, further
contigured to:
receive an image from the at least one image capture device to capture an image

of 4 room with clent systems.

. The system of claim ! wherein the one or more computer systems are
further configured to:
receive a map of an arca m which the group of chent systems ave located;
analyze the received image to produce positional information regarding the

20 group of client systems in the fmage.

[

12. The system of clamm

o

wherein the one or more compuler systems are
urther configured to:
receive a map of an arca in which the group of client systerns are located;
25 analyze the received image to produce positional inforration regarding the
group of client systems in the image; and
generate the informational depictions to be disposed over the representations in
the image of those client systerns in the group of chent systemns that are contaned in the
image at the time of generation of the image.
30

further comprising:

J—

3 The system of claim

J—
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a set of devices positioned about an arca contaiming the group of chient systems,

the devices configured to transmit signals into the area;
a computer system configured to recetve information from the set of devices;

and
5 determing the position of the display device relative 1o the group of client
systems.
14. The systern of claim 13 wherein the one or more computer systems are
urther configured to:
10 receive posttional information from the computer system;
analyze the received positional information from the computer system to

determine the relative position of the display with respect to the group of client systems
{ocated in the environment; and
cause the one or more computers to position the fnformational depictions from

over the depicted representations of those client systems in the group of client systems

in the image,

15, The system of claim 1, further comprising:
an augmenting media device configured to receive the generated image

20
16, A compuier program product tangible stored on a computer readable
storage device comprising instructions {0 cause a processor to:
receive a plurality of independent information fecds from a corresponding

plurality of client systerns that have a defined geographic position;
25 receive rules to analyze the information feeds;
generate messages regarding the information feeds; and
generate a set of informational depictions of the generated messages, with the
mformational depictions of the roessages when rendered on a display device are
rendered in juxtaposition with representations of the client systems according to the

30 gencrated positional information.

240
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17. The computer program product of claim 16 wherein at least one of the

information feeds comprising information specifying a physical location of the group of
client systeros.

i

18,

The computer program product of claim 16 further comprising
nstructions to:

generate an Tmage a8 the representation of the client systems, the image
augmented with the set of informational depictions of the generated messages

juxtaposition with the representations of the client sysieros in the image.
10

i9.

The computer program product of claim 16 further comprising
instructions to:

cause the informational depictions fo be projected onto a display device.

20. The computer program product of claim 16 further comprising
instructions to:
cause the informational depictions to be projected onto a set of eyeglasses
comprising a display device configared to receive the imformational depictions.

20 21.

The computer program product of claim 16 further comprising
mstructions to:

generate the representations of the client systems; and

cause the informational depictions to be projected onto a set of eyeglasses
comprising a display device configured to receive the mformational depictions and the
25 generated representation of the client systems

1]
Lids

The computer program product of claim 16 further comprising
mstructions to:

generate the image and an environment containing the group of client systems;
30 and

generate the informational depictions as pictorial representations that depicted
over corresponding chent systems.

[
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The computer program product of claim 16 further comprising

23

mstructions (o:

generate the pictorial representations and
gengrate positional information in the image such that the pictorial
representation are depicted over the client systems depicted in the image

i

The computer program product of claim 16 further comprising

24,

instructions to:
receive a map of an arca m which the group of chent systems ave located;

analyze the received image to produce positional information regarding the

10
group of client systems in the image
The computer program product of claim 16 further comprising

25.

PN
receive a map of an area n which the group of client systerns are located;

analyze the received image to produce positional inforroation regarding the

instractions to:
generate the informational depictions to be disposed over the representations in

group of chient systeros in the iroage; and
the image of those client systeras in the group of clicnt systems that are contamned in the

20
image at the time of generation of the image.
A method conmprising:

26.
receive a plurality of independent information feeds from a corresponding

phirality of chient systems that have a defined geographic position;
receiving by the one or more compuler systems rules to analyze the mformation

25

feeds;
generating by the one or more computer systems messages regarding the

information feeds; and
generating by the one or more computier systems gencrate a set of informational

30
depictions of the generated messages, with the informational depictions of the messages
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when rendered on a display device are rendered in juxtaposition with representations of
the client systems according to the generated positional information

The method of claim 26 wherein at feast one of the nformation feeds
comprising tnformation speciiving a physical focation of the group of client systems.

27.
The method of claim 26 further comprising:

i

28,

generating an tmage as the representation of the client sysiems, the image
juxtaposition with the representations of the chient systeros in the image.

augmented with the set of informational depictions of the generated messages in

eglasses

10
The method of claim 26 further comprising:

causing the informational depictions to be projected onto a display device

28.
The method of claim 26 further comprising:

o~

30.

generating the representations of the client systems; and
causing the informational depictions to be projected onto aset of ey

comprising a display device configared to receive the mformational depictions and the

generated represeniation of the client systems.
The method of claim 26 further comprising:
generating the image and an environment containing the group of client

31

20

systems; and
generating the informational depictions as pictorial representations that depicted

over corresponding chent systems.

The method of claim 26 further comprising:

25

p)

Al

generating the pictorial representations; and
generating positional information in the image such that the pictorial
representation are depicted over the client systems depicted in the image

further comprising

The method of clatm 26
23

30
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i

10

recetving a map of an area in which the group of chient systems are located; and
analyzing the received image to produce positional information regarding the

oroup of client systerns in the image.
Pl

34. The method of claim 26 further comprising:

receiving a map of an area fn which the group of chent systems are located;

analyzing the received image to produce positional information regarding the
group of client systems in the image; and

generating the informational depictions to be disposed over the representations
i the 1mage of those client systems in the group of chient systems that are contained In

the image at the time of seneration of the image.
& 2 3
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Receive information streams from
client systems, 32

!

Format (optional) information
streams from client systems, 34

'

Process information streams with
speech recognition to produce text
that 1s stored, 36

Y

Process information streams to
capture and store timing
information that is associated with
the recognized text, 38

'

analyze the text to ascertain the
status of the communication, 40

!

Generate messages, 42

'

integrate 44 messages into video/
graphic feeds

'

cause rendering of the video/
graphic feeds on a display, 46.
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Receive rules, text and
timing information, 60

'

Analyze information

according to the rules, 62
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.| Apply rule to determine periods of
silence 64a >
: —
Apply rule to determine use of
—P . .
inappropriate word 64b
- »
Apply rule to determine elevation
—P . .
in volume/pitch, etc., 64¢
—_—>
Apply rule to determine repetitions,
EEEEEE—
64d
————————»
Apply rule to determine degree of
———> .
unrecognized words, 64¢
: ———————»
Apply rule to determine
—P . .
appropriateness of assignment, 64f
Apply process/rule to ascertain
————P .
context of conversation, 64g >

Generate messages,66

-t

64
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Receive messages 70

!

Receives data corresponding to a
supervisor’s view of the room, 72

'

Receive information regarding the
client stations, 76

l

Generate informational depictions,
76

'

Associate informational depictions
with client stations, 78 FIG. 4
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User sees Augmented
data on top of real life
at specific locations

FIG. 8
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