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SMART WORKSPACE MANAGEMENT SYSTEM

RELATED APPLICATIONS
[0001] This application claims priority to U.S. Patent Application No. 16/446,440, filed on June
19, 2019, which is a continuation-in-part of U.S. Patent Application No. 16/240,124, filed on
January 4, 2019, the entireties of both are hereby incorporated herein by reference.
BACKGROUND
[0002] The Internet of Things (IoT) and big data are allowing enterprises to analyze, understand,
manage, and act upon data insights in ways never before imagined.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0003] To casily identify the discussion of any particular element or act, the most significant digit
or digits in a reference number refer to the figure number in which that element is first introduced.
[0004] FIG. 1 is a block diagram of a system to manage a workspace, according to some
embodiments.
[0005] FIG. 2 is a block diagram of an example of a portion of the system of FIG. 1, according to
some embodiments.
[0006] FIG. 3 is an example view of a main dashboard user interface (UI), according to some
embodiments.
[0007] FIG. 4 is an example view of a reports Ul according to some embodiments.
[0008] FIG. 5 is an example view of a reports Ul, according to some embodiments.
[0009] FIG. 6 is an example view of a reports Ul according to some embodiments.
[0010] FIG. 7 is an example view of a command center Ul, according to some embodiments.
[0011] FIG. 8 is an example view of a firmware update Ul, according to some embodiments.
[0012] FIG. 9 is an example view of a reports Ul, according to some embodiments.
[0013] FIG. 10 is an example view of a reports UL according to some embodiments.
[0014] FIG. 11 is an example view of a user management UI, according to some embodiments.
[0015] FIG. 12 is an example view of an alerts Ul according to some embodiments.
[0016] FIG. 13 is an example view of an alerts UL, according to some embodiments.
DETAILED DESCRIPTION
[0017] Embodiments disclosed herein are directed to capturing, analyzing, and deriving actionable
value from data collected at the workspace level. These embodiments provide a system and methods
for accurately understanding how workstations are performing. Docking stations located at these
workstations may include processors, and may be connected via a communications network to a
system computer. The ability to communicate with the docking stations at the workstations enables
the system computer to perform various valuable operations. For example, real estate costs are likely
a top two operational expense for a business. Embodiments disclosed herein enable monitoring of how
assets at a workspace (e.g., desks, workstations, etc.) are being used (e.g., which assets are being used
most) and determining why or why not the assets are being used. By way of specific, non-limiting
example, embodiments disclosed herein enable determining whether a workspace including 2,000
(e.g., each including a desk) workstations is being effectively used, or if a smaller, cheaper workspace
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including only 1,400 workstations would be sufficient. Downscaling to a smaller number of

workstations could reduce costs significantly by reducing the amount of money spent on real estate,
furnishings for the workspace, and power consumption.

[0018] Another cost for a business is power expenditure cost. Embodiments disclosed herein enable
monitoring of how much power is consumed in a workspace at the workstation level, and how that
power is being consumed. By way of non-limiting example, workstations that are staying powered
when not in use (e.g., in the overnight hours, on holidays, etc.) may be identified, and remedial action
may be taken. In addition to saving on energy expenditure costs, this monitoring may give a business
the information needed to comply with power consumption standards, such as those governed by
Leadership in Energy and Environmental Design (LEED), if desired.

[0019] Embodiments disclosed herein further enable Information Technology (IT) personnel to
perform remote diagnostics and management of workstations. By way of non-limiting examples,
embodiments disclosed herein provide for remote dock power cycle and/or reset, and remote dock
firmware updates. Also by way of non-limiting example, embodiments disclosed herein may enable
a user to create multiple different workstation configurations. Examples of these workstation
configurations may include a first configuration for two displays, a mouse, and a keyboard, and a
second configuration with one display, a mouse, and a keyboard. These configurations may be applied
to any workstation within a workspace that is connected to the system computer. As another non-
limiting example, embodiments disclosed herein may provide a visual indication that specific
workstation satisfies/matches minimum specifications for a given workstation configuration. For
example, if a workstation is configured as a “two display” workstation and the system detects all
specified hardware (e.g., dual displays, mouse, and keyboard), the workstation may receive an
indicator (¢.g., a color-coded indicator such as a green indicator) on a user interface. As a further,
non-limiting example, embodiments disclosed herein may provide a visual indication that a specific
workstation fails or does not match the minimum specifications of a given workstation configuration.
For example, if a workstation is configured as a “two-display” workstation and the system does not
detect all specified hardware (e.g., dual displays, mouse, and keyboard), the workstation may receive
an indicator (e.g., a color-coded indicator such as a red indicator) on a user interface.

[0020] Since the system computer communicates with the docking stations at the workstations, the
system computer may automate asset management. For example, the system computer may
automatically log and inventory peripherals (e.g., displays, accessories, Hard Disc Drives (HDDs),
etc.) connected to the docking stations (whether hard-wired or connected wirelessly). For example,
the system computer may be configured to automatically discover all electronic assets in the system.
Also, the system computer may be configured to automatically inventory all electronic assets and
provide unique identifications for each electronic asset (¢.g., as supplied via an operating system).
The system computer may further enable a user to enter search criteria for an asset and have the system
return matches that match the search criteria entered by the user (e.g., returned values should be total
quantity matches such as, for example “Dell display = system returns numeric value). In another
example, the system computer may be configured to conserve power by dynamically controlling one
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or more devices (e.g., smart lights, smart thermostats, and so forth) based at least partially on

generated sensor data received at the system computer. As another example, the system computer may
be configured to generate reports that identify inventoried electronic devices. In some embodiments,
the system computer may be configured to export a current connected electronic asset inventory to a
file (¢.g., a comma separated values (CSV) file, other similar format, etc.). In some embodiments, the
system computer may be configured to provide a text field to enter asset-specific notes that will stay
tied to that same asset if it is unplugged and moved elsewhere (¢.g., from one workstation to another
workstation). Examples of text that may be tied to an asset include install date, cost, department of
ownership, etc. The system computer may enable the user to search (e.g., text search) the text field
for any detected asset. In some embodiments, the system computer may be configured to run a report
that will list all assets that were connected previously but are not connected now (e.g., to discover
missing assets, etc.).

[0021] In addition, the system computer may monitor health of peripheral devices (e.g., displays
and other accessories) and perform diagnostics on these peripheral devices. This monitoring may
include real-time workstation status tracking, determining whether workstations are not being used
due to equipment issues or are malfunctioning, determining whether ports of the docking stations are
functioning correctly, providing alerts, warnings, notifications, etc., and monitoring workspace
ambient conditions such as temperature, humidity, internal temperature of devices, etc.

[0022] The embodiments disclosed herein may benefit docking station users, IT management and
IT support personnel, facilities and space planners, and real estate and change management. For IT
management and support personnel, the embodiments disclosed herein enable remote docking station
reset (e.g., from the next room or from a continent away), remote docking station firmware updates,
remote diagnostics (e.g., workstation health diagnostics), connected peripheral identification, and
remote Alternating Current (AC) power on/off control and power event scheduling. For facilities and
space planners and real estate and change management, workstation utilization may be reviewed.
These beneficiaries may analyze data (e.g., power consumption data, workspace usage data, etc.) ata
global level, a region level (e.g., the region including multiple offices or office buildings), an office
level (e.g., a single building or campus including multiple buildings within a region), a floor level
(e.g., a floor within an office), a zone level (e.g., a zone within a floor), a department level (e.g., an
IT department, an engineering department, a human resources department, etc.), a desk level, etc.
Dashboards or graphical user interfaces (Uls) for Web browser and/or mobile device software
applications may be provided, including Uls with heat-maps to illustrate power consumption within a
workspace.

[0023] FIG. 1 is a block diagram of a system 100 to manage a workspace 102, according to some
embodiments. The workspace 102 includes a plurality of workstations 104, each including a docking
station 106. It should be understood that the workspace 102 may span a global level, an office level,
a floor level, a zone level, or a department level, etc. FIG. 1 illustrates only two workstations 104 to
avoid complexity of FIG. 1, but it should be understood that the plurality of workstations 104 may
include two or more workstations 104 up to any number of workstations 104 (e.g., hundreds or
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thousands of workstations). Each docking station 106 is configured to provide a network connection

134 and power 136 to a computer device 132 at the corresponding one of the workstations 104. Each
docking station 106 includes a power input 108, the memory 130, and a network interface 112 to
communicate with a network 114. While illustrated in FIG. 1 as being located inside of the docking
station 112, the memory 130 may be located inside or outside the docking station 106 and may be
connected to the docking station 106 via a wired or wireless connection. The network interface 112
may also be configured to enable each docking station 106 to communicate with other docking stations
106 in the workspace 102 in an internal mesh network 142 (e.g., via Bluetooth low energy (BLE)
technology or other mesh networking technologies).
[0024] The system 100 also includes a system computer 138 including a system network interface
116 to enable the system computer 138 to communicate, through the network 114, with each docking
station 106 at each of the plurality of workstations 104. The system computer 138 may include one or
more computer devices located on-site at the workspace 102, off-site, in a cloud network (e.g., the
cloud with analytics/in house server 214 of FIG. 2), in an in-house network (e.g., the in-house IT
network 218 of FIG. 2), or combinations thereof. The system network interface 116 of the system
computer 138 and the network interface 112 of each docking station 106 enables the system computer
138 to manage the workspace 102 in a variety of ways. For example, the system computer 138 may
be capable of:

e managing and monitoring consumption of power at the workstations 104 (e.g., capturing and

analyzing individual device power consumption at the workstations 104, understand and optimize

power consumption at the workstations 104, schedule power on/off events, etc.)

e managing workspace occupancy and scheduling (e.g., provide workspace utilization data,

schedule Hotdesking environments where users are not permanently assigned to particular

workstations 104, understand how a flexible workspace is working, maximize available space,

reduce real estate costs, ctc.).

e managing access and/or security of workstations through authentication tools such as radio

frequency identification (RFID) (e.g., near field communication, or “NFC?).

e managing assets (e.g., automatic identification and inventorying of peripheral devices

connected to docking stations 106, etc.)

e managing and actuating devices remotely (e.g., enable IT professionals to remotely manage

the workspace 102, perform soft resets, power cycle, and firmware updates remotely, etc.)

e securing workspace and finding employees (e.g., identify and locate employees based on their

scheduled workstations 104, provide enhanced network security, understand which of the

workstations 104 employees are located in, enable employees to find each other, and enable

employees to work more efficiently and securely, etc.)

e gencrating a management dashboard with visual heat-mapping (e.g., a graphical user

dashboard visualizes complex data using heat-mapping and easy-to-understand charting to show
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real-time or historic snapshots, quickly understand high-level overview of workspaces or drill

down into the detail with device-level granularity, etc.)

e conserving power by dynamically controlling devices (¢.g., docking stations, monitors, smart

lighting, smart thermostats, etc.) in response to received sensor data (e.g., light sensors,

temperature sensors, etc.)
[0025] To enable these functions, and other functions disclosed herein, of the system computer 138,
the system computer 138 may include computer code configured to instruct the system computer 138
to perform these functions. By way of non-limiting example, the computer code may be organized
into computer code for occupancy 126, scheduling 118, thermal imaging 120, asset management 122,
system management 124, power conservation management 144, and reports and alerts 146. It will be
appreciated by those skilled in the art that other organizations of the computer code other than the
example presented in FIG. 1 may be used without departing from the scope of the disclosure. The
following discussion will provide more detail regarding the functions the system computer 138 is

configured to perform.

[0026] Desk Power Consumption and Monitoring

[0027] The docking station 106 of each of the workstations 104 may include peripheral device ports
110 configured to interact with one or more peripheral devices (c.g., displays 216 and accessories 212
of FIG. 2). The docking station 106 is configured to detect how much power is drawn from each of its
peripheral device ports 110 and report the power consumption information to the system computer
138. In some embodiments, the docking station 106 may also be configured to monitor how much
power is drawn from other power sources (e.g., the desktop AC and USB power 204 and/or the smart
power 202 of FIG. 2) within the corresponding workstation 104. This power consumption data
reported to the system computer 138 may be used to identify devices that are drawing power, a power
state (¢.g., hibernation) of devices, devices that are malfunctioning, and use of unauthorized devices
at the workstations 104.

[0028] The reporting, by the docking station 106 at each of the workstations 104, to the system
computer 138 of the power consumption information enables the system computer 138 to provide
analytics regarding power consumption on a region level, an office level, a floor level, a zone level, a
desk level, etc. (e.g., see FIGS. 3-6 and 9). These analytics may be detailed enough to show how much
power is used by each port of the peripheral device ports 110 and ports of other power sources (e.g.,
see FIG. 9). These analytics may be displayed on Uls, printed, provided via emails to relevant

personnel, or used and/or reported in other ways.

[0029] Workspace Occupancy and Scheduling
[0030] The docking station 106 at each of the workstations 104 of the workspace 102 may include

a sensor 128 to monitor user occupancy at the corresponding one of the workstations 104 and generate

sensor data relating to the user occupancy. The sensor 128 may be connected to the docking station
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106 via a wired or wireless network. By way of non-limiting example, the sensor 128 may include an

infrared sensor and/or thermal sensor to confirm user occupancy. A thermal sensor may be configured
to monitor ambient temperature at the corresponding one of the workstations 104 and generate sensor
data relating to the ambient temperature. In another non-limiting example, the sensor 128 may include
a light sensor. A light sensor may be configured to monitor the amount of ambient light within a given
workspace 102 and/or one of the corresponding workstations 104. Other examples of the sensor 128
may include a temperature sensor, a humidity sensor, a power use sensor (e.g., to sense when power
is being drawn from the docking station 106 and/or other power supplies at the workstations 104), an
image sensor (e.g., a camera), a motion sensor, a capacitive sensor, a mechanical sensor (e.g., in a
chair), a radio frequency identification (RFID) sensor (e.g., to detect an RFID signature produced by
a device such as an NFC device carried by the user and/or the computer device 132), a battery charge
sensor of a battery that powers the sensor 128 or the IoT sensor pack 210 of FIG. 2, other sensors, or
combinations thereof. The docking station 106 at each of the workstations 104 may also include a
location identifier. The location identifier identifies a location of the docking station 106 and the
corresponding one of the workstations 104 within the workspace 102.

[0031] In a non-limiting example, such a location identifier may be stored within a memory 130 of
the docking station 106. In another non-limiting example, such location identifiers may utilize real-
time locating systems (RTLS), which can allow for automatic identification and tracking of a given
docking station (and/or gateway, peripheral devices, or sensors associated with the given docking
station and/or an IoT platform) in real-time by the system computer 138. In such embodiments, each
docking station 106 may include an RTLS tag or beacon that communicates with fixed reference points
within the workspace 102 to allow for determining a current location of an associated docking station
by the computer code for asset management 122 of the system computer.

[0032] Regardless of the type of location identifier used, each docking station 106 is configured to
transmit the sensor data relating to the user occupancy and the location identifier to the system
computer 138 through the network 114. In some embodiments, the sensor data and location identifiers
may be transmitted directly from each of the docking stations 106 to the system computer 138. In
some embodiments, the sensor data and location identifiers may be transmitted from docking station
106 to docking station 106 through the network 142, and to the system computer 138 through the
network 114 by a preselected one of the docking stations 106.

[0033] The system computer 138 is configured to receive the location identifier and sensor data
from each docking station 106, and store this information in one or more databases. As the system
computer 138 is provided with the location identifier and the sensor data relating to the user occupancy
for each docking station 106, the system computer 138 has sufficient information to determine a
location and occupancy of each of the workstations 104 in the workspace 102, which enables a variety
of useful functions. For example, the system computer 138 may be configured to use the location
identifier and sensor data to generate usage data indicating how the workstations 104 are used (e.g.,
FIGS. 7 and 11). When irregularitics are observed in usage of the workstations 104, alerts may be
generated (e.g., see FIGS. 12-13).
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[0034] In some embodiments, the computer code for occupancy 126 may be configured to instruct

the system computer 138 to generate an availability notice indicating one or more of the workstations
104 that are currently unoccupied by a user and the locations of the currently unoccupied workstations
104 (e.g., FIG. 7). In some embodiments, the computer code for scheduling 118 may be configured to
generate a schedule of currently available workstations 104. In some embodiments, the computer code
for scheduling 118 may be configured to analyze usage data and generate a usage report indicative of
user occupancy at workstations and their corresponding locations. The usage data may be reported
using Uls (e.g., of web browsers, software applications of mobile devices or computers, etc.), online
reports, printed reports, emails, other reports, or combinations thereof.

[0035] In some embodiments, the computer code for scheduling 118 may be configured to instruct
the system computer 138 to analyze the usage data and generate an anticipated availability schedule
indicating future likelithood of available workstations 104 and their corresponding locations. The
future likelihood of available workstations 104 may be determined based on past observations of
availability of the workstations 104. By way of non-limiting example, there may be some correlation
between use of the workstations 104 from one time period to another (e.g., from day to day, from
month to month, etc.). Also by way of non-limiting example, seasonal trends may be observed in the
availability of the workstations 104. These correlations and trends may be leveraged to predict future
availability of the workstations 104.

[0036] The ability to monitor and/or predict use of the workstations 104 may enable more efficient
use of office space, equipment, and power. For example, if it is determined that fewer workstations
104 are needed to accommodate the demand for workstations 104, savings may be made by reducing
real estate, equipment, and/or electrical power costs. Also, the ability to monitor and/or predict use of
the workstations 104 may enable planning ahead for increased demand for workstations 104 rather
than be left with insufficient workstations 104 once it is realized that more workstations 104 are
needed while additional real estate and/or equipment is/are acquired.

[0037] In some embodiments, the system computer 138 may be configured to receive user
reservation requests to reserve the workstations 104 for use by users. By way of non-limiting example,
the system computer 138 may be configured to communicate, through the network 114, with one or
more portable computer devices 140. The user reservation requests may be received from the portable
computer devices 140. For example, an employee may transmit a user reservation request, via a
personal mobile device (e.g., a smart phone, a tablet computer, etc.), to one of the workstations 104
before or after arriving at the workspace 102. The computer code for scheduling 118 may be
configured to process the user reservation request and generate a reservation for a specific one of the
workstations 104. The computer code for scheduling 118 may also be configured to generate a
schedule and indicate that specific ones of the workstations 104 are reserved. The computer code for
occupancy 126 may be configured to provide the schedule to the portable computer devices 140 to
enable users to identify their assigned workstations 104. In some embodiments, the system computer
138 may be configured to provide, to the portable computer devices 140 directions, a map, or both for
arriving at assigned workstations 104. In some embodiments, the system computer 138 may be
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configured to provide availability notices to the portable computer devices 140. In some embodiments

the computer device 132 may be configured to confirm occupancy of specific reserved workstations

104 when users arrive at the workstations 104.

[0038] Employvee Wayvfinding and Security

[0039] As previously discussed, in some embodiments the sensor data received by the system
computer 138 from each docking station 106 or smart peripheral devices may be indicative of user
occupancy at the corresponding one of the workstations 104. As a result, the system computer 138
may be configured to generate usage data that is based on the sensor data. For example, the computer
code for scheduling 118 may be configured to instruct the system computer 138 to generate a schedule
of users currently assigned to workstations 104 and the locations of the assigned workstations 104. In
another example, closed-circuit television (CCTV) cameras that include location identifiers (e.g.,
using RTLS tags) and are capable of communicating with the system computer 138 (e.g., via the
network 114 and the computer code for occupancy 126 or asset management 122) may be used for
tracking users or assets. For instance, such CCTV cameras may include facial recognition software
that allows for communicating an identification and a location of a given user to the system computer
138 via the network 114. In some embodiments, proprictary algorithms may also be used to aid in
tracking users. Accordingly, the system computer 138 is capable of tracking locations of users in
various ways.

[0040] In a work environment where employees do not have workstations 104 assigned permanently
for their use, this may enable users (¢.g., other employees, IT professionals, administrators, managers,
etc.) to locate employees within the workspace 102. By way of non-limiting example, a user
management UI 1100 may be provided, as will be discussed in more detail below. If irregularities are
detected in the finding employees, or if unauthorized users are located, alerts may be generated (c.g.,
see FIGS. 12-13) by the computer code for reports and alerts 146 of the system computer 138.

[0041] In some embodiments the computer code for scheduling 118 may be configured to instruct
the system computer 138 to generate a schedule of currently available workstations 104 and the
location of the currently available workstations 104. In some embodiments, the computer code for
scheduling 118 may be configured to instruct the system computer 138 to generate an occupancy alert
when usage data (e.g., data indicating laptop connections, IR sensing, etc.) indicates user occupancy
at a scheduled available workstation of the workstations 104. In some embodiments, the computer
code for scheduling 118 may be configured to instruct the system computer 138 to analyze usage data
and genecrate a usage report indicative of user occupancy at workstations 104 and corresponding
locations. In some embodiments, the computer code for scheduling 118 may be configured to instruct
the system computer 138 to generate an availability alert when usage data indicates extended vacancy
at a scheduled occupied workstation of the workstations 104.

[0042] In some embodiments, the computer code for scheduling 118 may be configured to instruct
the system computer 138 to process a user reservation request to reserve one of the workstations 104,
generate a reservation for a specific available one of the workstations 104, and generate the schedule
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and indicate that the specific one of the workstations 104 is reserved. In some embodiments, the

computer code for occupancy 126 may be configured to instruct the system computer 138 to confirm
user occupancy of the specific workstation during the reservation based on the usage data.

[0043] In some embodiments the system computer 138 is configured to communicate with the
portable computer devices 140 over the network 114 to provide the schedule currently assigned to the
workstations 104 and the location of the assigned workstations 104. In some embodiments, the
computer code for scheduling 118 may be configured to instruct the system computer 138 to provide
the location of a user’s assigned one of the workstations 104 responsive to a query for the specific
user. In some embodiments, the location of the user’s assigned workstation of the workstations 104
may be represented in a graphical user interface including a map showing the location of the user’s
assigned workstation. In some embodiments, NFC/RFID devices may be used to provide user access
(e.g., authorization) and/or control of facilities and equipment of the workspace 102 for security

rcasons.

[0044] Power Conservation Management

[0045] In some embodiments, computer code for power conservation management 144 (or system
management 124) of system computer 138 may be configured to dynamically control peripheral
devices in a given workspace 102 or workstation 104. For instance, as discussed briefly herein, a given
workstation 104 or docking station 106 may include one or more sensors 128 that comprise an ambient
light sensor configured to measure ambient light within a given workspace or workstation. Outputs of
such a light sensor may then be provided to the system computer 138 (e.g., via the docking station
106 and the network 114). In response, the computer code for power conservation management 144
may communicate with one or more smart light devices (or devices that emit light such as a TV,
monitor, projector, digital display, etc.) via the network 114 to adjust the type of light being emitted
from the one or more smart light devices. In an example, one of the one or more smart light devices
may adjust a brightness level, intensity, or color temperature of the light being emitted by the smart
light device in response to receiving a particular measurement of ambient light at the system computer
138. In this way, power may be conserved and the usage life of electronic devices may be extended,
among other benefits.

[0046] Notably, power may often be provided to devices at times when they do not necessarily need
power (e.g., a monitor that is connected to a power outlet while not being connected to a computing
device and/or not in use currently). When a large number of such devices are drawing power (e.g.,
hundreds or thousands of devices within a building) a substantial amount of used power can be
unnecessary and/or wasteful. Accordingly, the computer code for power conservation management
144 may be configured to dynamically control, optimize, and/or conserve power provided to devices
located within a given workspace 102 or workstation 104, including docking stations, peripheral
devices, sensors, monitors, laptops, and so forth.

[0047] In anon-limiting example, the computer code for power conservation management 144 may
determine whether devices associated with a particular workstation are currently in a state that requires
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the provision of power based on a current measurement of ambient light by an ambient light sensor

within the given workspace or workstation. For instance, when the measured ambient light is below a
particular threshold within a given workspace or workstation, the computer code for power
conservation management may determine that the devices within the workspace or workstation are
not in use. As such, the computer code for power conservation management may further determine
that the provision of power to any devices within the workstation or workspace is unnecessary. In
such a scenario, the computer code for power conservation management may then block the further
provision of power to such devices (other than the ambient light sensor and/or any devices for sending
ambient light sensors measurements to the system computer, if applicable) until the ambient light
sensor generates a measurement that shows evidence of occupancy or use of the given workstation or
workspace.

[0048] In another non-limiting example, the system computer may determine that power is being
unnecessarily provided to and/or drawn by devices within a given workstation or workspace based on
the amount of power consumed by such devices. For instance, the system computer may analyze the
power consumption data provided to the system computer, as further described herein, in relation to
the amount of power currently being consumed by one or more devices within the workspace or
workstation. More specifically, the computer code for power conservation management may
determine whether the amount of power currently being consumed by one or more devices is consistent
with the amount of power consumed by such devices when they are known to be in use or alternatively,
when such devices are known to be unoccupied, sleeping, hibernating, or in a similar state of non-use
based on an analysis of the power consumption data. The computer code for power conservation
management may then utilize such analyses to determine when to block the provision of power to one
or more devices to ensure that power is not unnecessarily used.

[0049] In another non-limiting example, the computer code for power conservation management
144 may be configured to dynamically control temperature in a given workspace 102 or workstation
104. For instance, as discussed briefly herein, a given workstation 104 or docking station 106 may
include one or more sensors 128 that comprise a temperature sensor (e.g., a thermal sensor) configured
to measure ambient temperature within a given workspace or workstation. Outputs of such a
temperature sensor may then be provided to the system computer 138. In response, the computer code
for power conservation management 144 may communicate with one or more temperature -controlling
devices (e.g., a smart thermostat) via the network 114 to adjust the temperature in the workspace
and/or workstation. While specific examples of particular peripheral devices are described herein, it
should be understood that any number of similar devices may be similarly utilized by the system
computer 138. For instance, air quality devices (e.g., in relation to humidity, carbon dioxide, etc.),

power devices, smart home devices, and so forth may be used by the system computer 138.

[0050] Historical Data Usage

[0051] The system computer 138 may also maintain a database of historical data. For instance, such
a historical database may include data received from environmental sensors in conjunction with known

10



WO 2020/142525 PCT/US2019/069120
locations of such sensors (¢.g., via the location identifiers of docking stations associated with the

sensors) to improve dynamic control of and/or predict environmental factors within the workspace
102 and/or one of the one or more corresponding workstations 104. In some embodiments, the
historical sensor data database may include location data for each sensor from which sensor data has
been received and stored. Such location data may include location data for a given sensor relative to
the location of other sensors, docking stations, workstations, workspaces (¢.g., offices, floors,
buildings, and so forth), peripheral devices, and so forth. For instance the computer code for power
conservation management 144 may be able to analyze historical data generated by an ambient light
sensor or an ambient temperature sensor for a given time of year (e.g., spring), a given day of the year
(e.g., a particular day in January), a given time of day during a particular time of year (e.g., typical
afternoons during the summer months), and so forth. The system computer may then utilize such
analyses for improved and/or optimal control and prediction of environmental factors within a given
workspace and/or workstation to allow for enhanced power conservation.

[0052] In a non-limiting example, a given workspace and/or workstation may be located in a
particular position within a building that is associated with heating up in the afternoon (¢.g., an office
with a large window located on the western side of a building). In such an example, the computer code
for power conservation management may communicate with a thermostat near the given workspace
and/or workstation to begin providing cool air or reduce the provision of warm air at an optimal time
prior to a time when increased heat is known to occur within the workspace and/or workstation. In
this way, the system computer 138 may utilize the sensors 128, location identifiers, and/or historical
data to improve power conservation associated with environmental factors and predictions of such.
[0053] The historical database may also include historical data related to the determined occupancy
of a given workspace and/or workstation. Such historical occupancy data may then be analyzed and
utilized by the system computer in various ways. For instance, the computer code for power
conservation management may analyze historical occupancy to determine when the given workspace
and/or workstation has been historically used (or unused). The computer code may then use such
analyses to determine appropriate times to block the provision of power to devices within the given
workspace and/or workstation at times during which the workspace and/or workstation has historically
been unused (e.g., during particular days of the week, particular portions of a day, and so forth).
[0054] The system computer may also analyze historical occupancy data to perform a number of
tasks based on intelligent insights gained from such analyses. For instance, the system computer may
make a number of determinations based on an analysis of times at which one or more devices within
a given workspace and/or workstation are not being consistently used. Such determinations may allow
for making more informed decisions regarding the need for additional (or less) workspaces and/or
workstations, devices, sensors, and so forth; potential availability/scheduling of workspaces and/or
workstations; power conservation with respect to particular devices (e.g., blocking the provision of
power during times of consistent non-use); and so forth. In a particular example, the system computer
may determine that a given workstation is only used on Tuesdays and Thursdays by a particular
individual. Based on such a determination, the system computer may then ensure that the provision of
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power to devices within the given workstation is blocked on Mondays, Wednesdays, and Fridays

(unless it receives data that otherwise shows occupancy of the given workstation). Similarly, the
system computer may utilize such information for scheduling purposes, asset management purposes,
and so forth.

[0055] While examples of utilizing various types of historical data within the historical database are
specifically discussed herein, the historical database may include any type of historical data related to
data that is generated and tracked as further described herein, including occupancy data, scheduling
data, thermal imaging data, asset management data, system management data, power conservation

management data, reports and alerts data, and so forth.

[0056] Asset Management

[0057] In some embodiments, each docking station 106 is configured to monitor user-entered input
of the corresponding computer device 132 located at its workstation 104 (e.g., using the computer
code for asset management 122). Each docking station 106 may transmit information indicating this
monitored user-entered input to the system computer 138. Also, as previously discussed, workstation
104 utilization, sensor data, and detailed power consumption information is available to the system
computer 138, which together enable a detailed picture to be painted of assets used at the workstations
104. As a result, this information may be used to keep inventories of assets. Also, power consumption
profiles of peripheral devices connected to the docking stations 106 and other power supplics may be
compared to expected power consumption profiles to identify and monitor these peripheral devices.
When the power consumption profile of a device deviates from the expected power consumption
profile it may be determined that the device is malfunctioning or needs maintenance. Also, if a pattern
of users avoiding use of a particular one of the workstations 104 is observed, it may be determined
that an asset may be malfunctioning or need maintenance. Alerts may be generated to indicate these
issues to IT personnel (e.g., see FIGS. 12 and 13).

[0058] In some embodiments, ecach docking station 106 is configured to identify one or more
peripheral devices currently communicating with the docking station 106 and generate peripheral
identifications identifying the peripheral devices. Each docking station 106 may transmit these
peripheral identifications to the system computer 138. Notably, peripheral devices may include
devices that connect to, or communicate with, the docking station 106 using hard-wired connections
or wireless connections.

[0059] Furthermore, in some embodiments, each peripheral device and/or sensor may include a
location identifier. For instance, such location identifiers may utilize RTLS to allow for automatic
identification and tracking of any peripheral device and/or sensor in real -time by the system computer
138. In such embodiments, each peripheral device and/or sensor may include an RTLS tag that
communicates with fixed reference points within the workspace 102 to allow for determining a current
location of an associated peripheral device or sensor by the computer code for asset management 122

of the system computer.
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[0060] In some embodiments, legacy hardware (¢.g., docking stations, sensors, peripheral devices,

and so forth) may be utilized to provide the functionality further described herein (e.g., occupancy,
scheduling, asset/user tracking and management, power conservation, and so forth) by loading
firmware on to such devices that is configured to allow such legacy devices to communicate with the
system computer 138. Similarly, various hardware modifications (e.g., addition of BLE components)
may be performed with respect to such legacy hardware to provide the functionality further described

herein.

[0061] Remote Device Management and Actuation

[0062] IT personnel may be provided the ability to view information received from the docking
stations 106 (e.g., see FIGS. 3-13). This information may enable IT personnel to view power
consumption information (e.g., FIGS. 3-6 and 9), obtain information about users (¢.g., FIGS. 7 and
11), remotely update docking stations and power management devices (e.g., FIG. 8), view how
specific ports are used at the workstations 104 (e.g., FIG. 9), review sensor readings from the
workstations 104, and receive and take action for alerts (FIGS. 12 and 13).

[0063] In some embodiments, the system computer 138 is configured to enable remote software
installation, remote software uninstallation, and software updating of each docking station 106 (and
of the smart power 202, and the IoT sensor pack 210 discussed below with reference to FIG. 2). In
some embodiments, the system computer 138 is configured to enable remote software installation,
remote software uninstallation, and software updating of each computer device 132. In some
embodiments, the system computer 138 is configured to enable remote resetting of each docking
station 106 (and of the smart power 202, and the IoT sensor pack 210 of FIG. 2). In some embodiments,

the system computer 138 is configured to enable remote resetting of each computer device 132.

[0064] Management Dashboard with Visual Heat-mapping
[0065] A dashboard may be provided by the system computer 138 (e.g., using the computer code

for system management 124). Examples of Uls (e.g., of web pages and/ or mobile applications) that
are provided by the dashboard are illustrated in FIGS. 3-13. Also, heat-maps may be used to illustrate
measured metrics throughout the workspace 102. For example, a total power consumption heat-map
604 (FIG. 6) may be provided to enable a user to easily and quickly view and understand how power
consumption is distributed throughout the workspace 102 at varying levels of detail. Other metrics
may be illustrated using heat-maps. For example, ambient temperature at the workstations 104 may
be illustrated using a heat-map similar to that of FIG. 6 (e.g., using the computer code for thermal
imaging 120). In some embodiments, the heat-maps provided by the system computer 138 may update
based on new sensor data in real-time. In some embodiments, the heat-maps provided by the system
computer 138 may be snapshots at particular points in time. In some embodiments, the system
computer 138 may analyze the sensor data to generate a chart of heat-mapping over a time interval.

In some embodiments, the system computer 138 is configured to analyze the sensor data and generate
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a UI with indication of electronic devices (e.g., peripherals, other devices, etc.) at the workstations

104.
[0066] FIG. 2 is a block diagram of an example of a portion of the system 100. FIG. 2 shows the
docking station 106 connected to the computer device 132 at a workstation (e.g., one of the
workstations 104 of FIG. 1) via the network connection 134 and the power 136. The docking station
106 is also connected to one or more accessories 212 (e.g., via the peripheral device ports 110 of FIG.
1), which may include a pointing device (¢.g., a mouse, a trackpad, etc.), a printer, a scanner, a camera
(e.g., a webcam, a video camera, etc.), a keyboard, a microphone, a speaker, other accessories, or
combinations thereof. The docking station 106 is further connected to one or more electronic displays
216 (e.g., via the peripheral device ports 110 of FIG. 1).
[0067] By way of non-limiting example, the docking station 106 may include a high-performance,
smart USB-C dual 4K docking station with 100 Watt power delivery. In this example, the power 136
and network connection 134 may be provided to the computer device 132 via a USB-C interface from
the docking station 106, and the electronic displays 216 may include 4K displays. The docking station
106 may also be connected (e.g., via the power input 108 of FIG. 1) to a source of smart power 202
(e.g., an under-desk mounted smart power strip with four power outlets), which in turn is connected
to a source of desktop AC and USB power 204 (¢.g., a desktop mounted satellite AC power strip with,
for example, two outlets and a USB power port). The docking station 106 may further be connected
to an IoT sensor pack 210, which in some embodiments may include the sensor 128 of FIG. 1. By way
of non-limiting example, the IoT sensor pack 210 may include an under-desk mounted sensor box
including multiple data capture sensors (e.g., a thermal sensor, an infrared sensor, a motion sensor, an
ambient temperature sensor, a humidity sensor, a pressure sensor, etc.). As a specific, non-limiting
example, the IoT sensor pack 210 may include thermal, humidity, and pressure sensors to monitor
ambient temperature, humidity, and pressure, respectively, at the workstation 104 and generate sensor
data relating to the ambient temperature, humidity, and pressure.
[0068] The docking station 106 may be configured to communicate with an in-house IT network
218 and/or the mesh network 142 (FIG. 1) to other docking stations 106, which in turn communicates
with a cloud with analytics/in house server 214. The in-house IT network 218 and the cloud with
analytics/in house server 214 may together perform the functions discussed above for the system
computer 138. By way of non-limiting example, the cloud with analytics/in house server 214 may
provide an IT administration UI 208 to a computer of an IT professional. The IT administration Ul
208 may enable the IT professional to perform remote desktop management functions such as remote
reset and firmware updates of the docking station 106. Also, the cloud with analytics/in house server
214 may provide a facilities UI 206 to a computer of facilities/space planners/real estate/change
management. The facilities Ul 206 may be configured to provide workspace utilization reporting.
Furthermore, the cloud/in house server with analytics/in house server 214 may provide an end user Ul
220 and mobile software applications (e.g., to the portable computer devices 140) to enable reservation
of workstations, wayfinding of employees, control of peripheral devices (¢.g., smart thermostat), and
so forth.
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[0069] FIGS. 3-13 are views of various example graphical user interfaces (Uls) 300, 400, 700, 800,

1100, and 1200 that may be provided by the system computer 138 of FIG. 1. These Uls include a main
dashboard UI 300 (FIG. 3), a reports UI 400 (FIGS. 4-6, 9, and 10), a command center UI 700 (FIG.
7), a firmware update UI 800, a user management UI 1100, and an alerts UI 1200. It will be understood
that some or all of these Uls 300, 400, 700, 800, 1100, and 1200 may be displayed on the system
computer 138, the computer device 132 of any of the workstations 104, the clectronic displays 216,
the portable computer devices 140, or combinations thereof (FIG. 1) (e.g., using web browsers, web
applications, software applications, mobile applications, etc.). In some embodiments, some or all of
these Uls 300, 400, 700, 800, 1100, and 1200 may be part of the IT administration UI 208, the facilities
UI 206, or both (FIG. 2). It should be understood that in some embodiments a user with proper network
permissions may access the Uls 300, 400, 700, 800, and 1100 on the system computer 138 itself, on
an IT department computer (not shown), on any computer device 132 in the workspace 102, on a
workspace management computer (not shown) located at the workspace 102 or elsewhere, the portable
computer devices 140, or any other devices (e.g., mobile devices) that are in communication with the
network 114.
[0070] The Uls 300, 400, 700, 800, 1100, and 1200 each include Ul links 302-316 to enable a user
to, if selected by the user, quickly and easily navigate between the various Uls 300, 400, 700, 800,
1100, and 1200. For example, the Uls 300, 400, 700, 800, 1100, and 1200 include a main dashboard
link 302 configured to navigate to the main dashboard UI 300, a reports link 304 configured to
navigate to the reports UI 400, a command center link 306 configured to navigate to the command
center UI 700, an alerts link 308 configured to navigate to the alerts UI 1200, a user management link
310 configured to navigate to the user management UI 1100, a device management link 312 configured
to navigate to a device management Ul (not shown), a location management link 314 configured to
navigate to a location management Ul (not shown), and a firmware update link 316 configured to
navigate to the firmware update UI 800.
[0071] The Uls 300, 400, 700, 800, 1100, and 1200 each also include a change data scope menu 328
configured to enable a user to select between analyzing data originating from the docking station 106
of each of the workstations 104 (FIG. 1) of all regions or one or more sclected regions, all offices or
one or more selected offices, all floors or one or more selected floors within a selected office or
offices, and all zones or one or more selected zones of one or more selected floors, offices, or regions.
As a result, the Uls 300, 400, 700, 800, 1100, and 1200 allow the user to narrow or broaden the data
shown to fit the selected scope.
[0072] The Uls 300, 400, 700, 800, 1100, and 1200 each further include a user profile option 332
and a settings option 334. The user profile option 332, if selected, may cause a user profile Ul (not
shown) to be presented to the user. The user profile Ul may enable the user to log in, log out, set user
preferences, navigate user permissions, perform other user-specific tasks, or combinations thereof.
The settings option 334, if selected, may cause a settings UI (not shown) to be presented to the user.
The scttings Ul may provide various settings options for the system 100 (FIG. 1) and the Uls 300,
400, 700, 800, 1100, and 1200.
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[0073] FIG. 3 is an example view of the main dashboard UI 300, according to some embodiments.

The main dashboard UI 300 includes a total power consumed today field 318 configured to indicate
total power consumed by the system 100 (FIG. 1) during a current day. For example, FIG. 3 indicates
that 702 kilo-Watt hours have been consumed as of 18:15, and the total power consumed today field
318 provides a plot of the total power consumed as a function of time. As a result, the total power
consumed today ficld 318 enables a user to monitor how much total power has been consumed at any
given time of the day, and see at what times of the day more or less power was consumed.
[0074] The main dashboard UI 300 also includes an average power consumption field 320
configured to indicate average power consumed by the system 100. In the example shown in FIG. 3,
the average power consumption field 320 indicates an average power consumed per office (e.g., office
location), an average power consumed per floor within the office, an average power consumed per
zone (e.g., a subdivision of the office), and an average power consumed per workstation (e.g., the
workstations 104 of FIG. 1). It will be noted that the change data scope menu 328 allows the user to
change the scope of the data displayed in the total power consumed today field 318 and the average
power consumption field 320. The main dashboard UI 300 may also include other fields, such as an
alerts field 322 and a workstation field 324 configured to provide information regarding alerts and the
workstations 104, respectively.
[0075] The main dashboard UI 300 further includes a shortcuts field 330 configured to provide user-
selectable shortcuts to enable a user of the main dashboard UI 300 to quickly and easily navigate to
other Uls or specific sub-fields of the other Uls. For example, the shortcuts field 330 of FIG. 3 includes
an add new user shortcut, an edit a user shortcut, a link NFC to a user shortcut, an associate a
workstation shortcut, a configure an alert shortcut, and a notification settings shortcut.
[0076] The main dashboard UI 300 further includes an explore field 326 configured to provide user-
selectable links to instructions for the user to follow to direct operation of the system 100. For
example, the explore field 326 of FIG. 3 illustrates user-selectable links to instructions for learning
how to add an office, learning how to add a workstation, and learning how to set scheduled actions to
save power.
[0077] FIG. 4 is an example view of the reports UI 400, according to some embodiments. The reports
UI 400 is configured to enable a user to generate reports regarding the system 100 of FIG. 1. For
example, the reports Ul 400 is configured to generate and present reports for power consumption,
usage duration, sensor data (e.g., collected by the sensor 128 of FIG. 1 and/or the IoT sensor pack 210
of FIG. 2), dock port usage, alerts, other reports, or combinations thereof. The reports UI 400 includes
a templates ficld 402, a types field 404, and a reports field 406. The templates field 402 is configured
to, responsive to a user selection of a Quick Generate option within the templates field 402, quickly
generate a report.
[0078] The types field 404 is configured to enable the user to select a type of report to generate
(e.g., using the Quick Generate option in the templates field 402). For example, the types field 404 of
FIG. 4 enables the user to select between a power consumption report, a usage duration report, a sensor
report, and a dock port usage report. The reports UI 400 of FIG. 4 shows a power consumption report
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field 408 and a top power consuming workstations field 410, which were generated responsive to a

user selecting the Quick Generate option of the templates field 402 and the power consumption report
option from the types field 404. The power consumption report field 408 of FIG. 4 shows a cumulative
power consumption option 412 selected, which causes the power consumption report field 408 to show
a total power consumed, an average power consumption per hour, and a plot of the cumulative power
consumption throughout the day as a function of time. FIG. 5 below illustrates the reports UI 400
including the power consumption report field 408 with an hourly power consumption option 414
selected instead of the cumulative power consumption option 412.

[0079] The top power consuming workstations field 410 is configured to indicate the top power
consuming workstations 104 (FIG. 1) (e.g., in order from top power consuming to least power
consuming), a total power consumed by these workstations 104, how much of the total power was
consumed from an outlet of the docking station 106 (FIGS. 1 and 2) and various power outlets of the
smart power 202 (FIG. 2) (e.g., GPO1l, GPO2, GPO3, ectc.), which office, floor, and zone the
workstations 104 are located in, and which user or users the workstations 104 were assigned to. The
top power consuming workstations field 410 may also provide a search bar to enable the user to search
for a specific one of the workstations 104 to gather the power consumption information regarding the
specific one of the workstations 104.

[0080] The reports field 406 of the reports UI 400 is configured to provide user-selectable options
for generating a power consumption report, a usage duration report, an alert report, sensor reports,
and a dock port usage report. FIG. 6 below shows a heat-map field 602 including a total power
consumption heat-map 604, which may be provided by the reports Ul 400 responsive to a user
selection of the power consumption report option within the reports field 406.

[0081] FIG. 5 is an example view of the reports UI 400, according to some embodiments. The reports
UTI 400 of FIG. 5 is the same as the reports UI 400 of FIG. 4 except that an hourly power consumption
option 414 of the power consumption report field 408 has been selected, which causes the power
consumption report field 408 to display a plot of hourly power consumption during the day as a
function of time.

[0082] FIG. 6 is an example view of the reports UI 400, according to some embodiments. FIG. 6
shows a heat-map field 602 including a total power consumption heat-map 604, which may be
provided by the reports UI 400 responsive to a user selection of the power consumption report option
within the reports field 406. The total power consumption heat-map 604 includes a map of at least a
portion of the workspace 102 (FIG. 1) that shows the workstations 104 and includes circular heat
indicators 606 of varying size to indicate a total amount of power consumed at each of the workstations
104. In the example shown in FIG. 6, a larger size of the circular heat indicators 606 indicates a higher
total power consumed at the workstations 104 as opposed to a smaller size of the circular heat
indicators 606, which indicates a lower total power consumed at the workstations 104. The heat-map
field 602 enables the user to graphically view areas within the workspace 102 where more or less
power is consumed at the workstations 104, which may give an accurate idea of workstations 104 that
are not being used (e.g., because less desirability of location, poor functioning of equipment, etc.) and
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workstations 104 that are being used improperly (e.g., where too much power is being used, which

may indicate malfunctioning of equipment or use of unauthorized devices).
[0083] It should be noted that in some embodiments, heat indicators that are not circular, but have
a different shape (e.g., oval, square, rectangle, triangle, pentagon, octagon, other polygon, other shape,
or combinations thereof), may be used. Also, some other indicator other than the size of a shape may
be used in the heat-map field 602. For example, variation in colors on the heat-map field 602 may be
used to illustrate variation in, for example, power consumption.
[0084] It should also be noted that heat-maps may be used herein to illustrate metrics other than
total power consumed. For example, heat-maps may be used to illustrate time of occupancy of the
workstations 104, temperature at the workstations 104, humidity at the workstations 104, battery
charge of backup batteries at the workstations 104, other metrics, or combinations thereof.
[0085] FIG. 7 is an example view of the command center UI 700, according to some embodiments.
The command center UI 700 is configured to indicate workstation configurations for a selected areca
(e.g., selected using the change data scope menu 328). The command center Ul 700 includes a
workstation configuration field 706 configured to provide workstation configuration information. The
command center UI 700 also includes a map view option 702 and a list view option 704 configured to
cause the workstation configuration field 706 to present the workstation configuration information in
a map form and a list form, respectively, when selected by the user. In the example of FIG. 7, the map
view option 702 is selected, so the workstation configuration field 706 is shown in the map form,
including a map of the selected portion of the workspace 102. The workstations 104 of the selected
portion of the workspace 102 are shown in the workstation configuration field 706.
[0086] The command center Ul 700 is configured to indicate a number of workstations 104, a
number of available workstations 104, a number of workstations 104 in use, and a number of
workstations 104 that are turned off within the selected arca. In some embodiments, the workstations
104 shown within the workstation configuration field 706 may be color coded to indicate which of the
workstations 104 are available, are in use/powered on, and are powered off. If the list view option 704
were selected, similar information may be presented in a list format (e.g., a list of the workstations
104 with their corresponding statuses).
[0087] The command center UI 700 also includes a control panels field 708 including links to
various control panels for the system 100. For example, the control panels field 708 of FIG. 7 includes
an office control panel option configured to, when selected by the user, present a control panel for the
office selected. Also, the control panels field 708 includes a floor control panel option configured to,
when selected by the user, present a control panel for the floor selected. Further, the control panels
field 708 includes a zone control panel configured to, when selected by the user, present a control
panel for the zone selected. Accordingly, the control panels field 708 provides the user with control
over workstations 104 on an office level, a floor level, or a zone level.
[0088] FIG. 8 is an example view of the firmware update UI 800, according to some embodiments.
The firmware update UI 800 is configured to enable a user to perform remote updates to firmware of
the docking station 106 of each workstations 104 of the workspace 102 (FIG. 1). The firmware update
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UI 800 is also configured to indicate a version of the latest device update, a number of active update

processes, a number of scheduled update processes, a number of docking stations 106 that are eligible
for update in a selected area (e.g., selected using the change data scope menu 328) within the
workspace 102, a number of docking stations 106 in the selected area that are currently updating, and
a number of docking stations 106 in the selected area that are updated.

[0089] In some embodiments, the firmware update UI 800 includes an update control center option
802 configured to, when selected by the user, update firmware and/or software of a control center
(e.g., the system computer 138). In some embodiments, the firmware update UI 800 includes an update
docking stations option 804 configured to, when selected by the user, update firmware and/or software
operating on the docking stations 106 of the selected area. In some embodiments, the firmware update
UI 800 includes an update PMDs option 806 (update Power Management Device option 806)
configured to update firmware or software operating on one or more PMDs in the system 100 (FIG.
1). In some embodiments, the firmware update Ul 800 includes an update sensors option 808
configured to update firmware and/or software of the sensors 128 (FIG. 1) and/or the IoT sensor packs
210 (FIG. 2) in the selected area. While not shown, the firmware update Ul 800 may also include an
update peripheral devices option configured to update firmware and/or software of peripheral devices.
In some embodiments, the firmware update UI 800 includes a selected workstations field 810
configured to indicate the workstations 104 that have been selected. A list view option 812 and a map
view option 814 enable the user to select between a list view and a map view, respectively, of the
selected workstations field 810. The selected workstations ficld 810 shown in FIG. 8 is in the map
view mode, and therefore shows maps of the workstations 104 in all regions, all offices, all floors,
and all zones.

[0090] In some embodiments, the firmware update UI 800 includes an actions field 816 configured
to enable a user to quickly and casily start a new update process for docking stations and schedule a
new update process for docking stations at a time of the user’s choosing.

[0091] FIG. 9 is an example view of the reports UI 400, according to some embodiments. The reports
UI 400 of FIG. 9 illustrates a dock port usage field 902 displayed responsive to selections of the dock
port report option of the types field 404 and the Quick Generate option of the templates field 402. The
dock port usage field 902 is configured to indicate an amount of time per hour that each of the
peripheral device ports 110 of the docking station 106 of a selected one of the workstations 104 (FIG.
1) has been used. By way of non-limiting example, the docking station 106 of the selected workstation
104 includes USB Port 1, USB Port 2, USB Port 3, USB Port 4 (Powered), Ethernet, HDMI Port 1,
DisplayPort 1, HDMI Port 2, DisplayPort 2, USB C Port 1, Laptop Connected, and DC Out, 3.5 mm
Port. In the dock port usage field 902 of FIG. 9, the amount of time during each hour of the day that
these ports were in use is indicated using a color coding scheme to indicate either 0, 1, 10, 20, 30, 40,
50, or 60 minutes of use during each hour of the day.

[0092] The dock port usage field 902 is also configured to indicate a location (e.g., office 1, floor

1, zone 1) a user of the selected workstation 104 is assigned to (e.g., user 1), a docking station status
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(e.g., backup dock), and an Ethernet speed (e.g., 1,000 megabits per second (Mbps)) of the selected

workstation 104 (e.g., workstation 1).

[0093] FIG. 10 is an example view of the reports Ul 400, according to some embodiments. The
reports UI 400 of FIG. 10 illustrates a sensor reading field 1002 and a workstation sensor status field
1004 displayed responsive to selections of the sensor reports option of the types field 404 and the
Quick Generate option of the templates field 402. The sensor reading field 1002 is configured to
enable the user to view information regarding sensor readings taken at the workstations 104 of FIG. 1
(c.g., taken by the sensor 128 (FIG. 1) and/or the IoT sensor pack 210 (FIG. 2)). By way of non-
limiting example, the sensor reading field 1002 may be selectively configured to display temperature
readings, humidity readings, occupancy readings, battery state of charge readings of a sensor battery
(e.g., a battery for the sensor 128 and/or the IoT sensor pack 210), and plots of each over time, for a
selected workstation 104.

[0094] The workstation sensor status field 1004 is configured to indicate statuses of sensors at a list
of selected workstations (e.g., selected using the change data scope menu 328). By way of non-limiting
example, the workstation sensor status ficld 1004 may be configured to list temperature, humidity,
occupancy, sensor battery state of charge, an office, floor, and zone of each workstation 104, and a
user assigned to each workstation 104.

[0095] FIG. 11 is an example view of the user management UI 1100, according to some
embodiments. The user management UI 1100 is configured to enable management of users within a
selected area (e.g., selected using the change data scope menu 328) within the workspace 102 of FIG.
1. The user management UI 1100 is configured to indicate a number of active users in the selected
area, a number of inactive users (e.g., former users who have been removed from the system 100), a
number of the active users that are administrators, a number of the active users that are managers, a
number of the active users that are end users, a number of the active users that have been assigned
NFC cards (e.g., to interact with NFC sensors at the workstations 104 and at entrances of offices,
conference rooms, other facilities, etc.), a number of the active users without NFC cards, a number of
the active users having assigned workstations 104, and a number of the active users without assigned
workstations 104.

[0096] The user management UI 1100 includes a user listing field 1102 and an actions field 1104.
The user listing field 1102 is configured to display a list including display names, user names,
designations, roles (e.g., end user, manager, IT professional, etc.), workstation 104 status (e.g.,
identification, location, assigned/not assigned status, and reserved/not reserved status of a workstation
104), and NFC card assignment status (¢.g., “yes” for NFC card assigned and “no” for NFC card not
assigned) for each of the users in the selected area. The user listing field 1102 also includes a search
field to enable a scarch for a particular user. The list displayed in the user listing field 1102 may be
sortable by display name, user name, designation, role, workstation status, and NFC card assignment
status.

[0097] The actions ficld 1104 includes links to interfaces for performing operations related to user
management. By way of non-limiting example, the actions field 1104 includes a “create a new user”
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link configured to navigate to a Ul that enables creation of a new user in the system 100 who can use

the system 100. Also by way of non-limiting example, the actions field 1104 includes a “create
multiple new users” link configured to navigate to a Ul that enables creation of multiple new users
through the use of a Comma Separated Values (CSV) file. As another non-limiting example, the
actions field 1104 includes an “edit user” link configured to navigate to a Ul that enables edits to be
made to details of an existing user. As a further non-limiting example, the actions field 1104 includes
a “deactivate user” link that navigates to a Ul that enables deactivation on one or more of the existing
users. As another non-limiting example, the actions field 1104 includes a “link NFC card to user” link
that navigates to a Ul that enables an NFC card to be assigned to a particular user.

[0098] FIG. 12 is an example view of the alerts UI 1200, according to some embodiments. The alerts
UI 1200 is configured to enable a user to view and take actions on alerts affecting the system 100 of
FIG. 1. The alerts may include critical alerts (e.g., alerts regarding communication connectivity loss,
internal temperature of the workspace 102, escalated alerts, etc.), warnings (e.g., battery level (of a
sensor battery), power consumption, usage duration, unauthorized access, ambient sensor threshold
warnings, etc.), and notifications (¢.g., new update notifications, override event notifications, ctc.).
The alerts UI 1200 includes an alerts display field 1214 configured to display alerts for a selected area
(e.g., selected using the change data scope menu 328).

[0099] The alerts displayed in the alerts display field 1214 may be displayed in a map view
responsive to a user selection of a map view option 1208 (as illustrated in FIG. 12) or in a list view
responsive to a user selection of a list view option 1210 (as illustrated in FIG. 13). In the map view,
the alerts display field 1214 may be configured to display alert links 1212 at locations within the
workspace 102 where issues associated with the alerts are located. These alert links 1212, if selected
by a user, may navigate to Uls designed to enable the user to take action on the specific issues
associated with the alerts or escalate the alerts (¢.g., to critical alerts).

[00100] The alerts displayed in the alerts display field 1214 may be narrowed by user selections of
options within a critical alerts field 1202, a warnings field 1204, and a notifications field 1206. The
critical alerts field 1202 includes a connectivity loss option, an internal temperature option, and an
escalated alerts field. A user selection of any of these options in the critical alerts field 1202 will cause
the alerts display field 1214 to only display a corresponding subset of all the alerts of the selected
arca. For example, a user selection of the connectivity loss option within the critical alerts field 1202
would cause the alerts display field 1214 to display only those of the alerts that concern
communication connectivity loss (e.g., network outages, etc.). Also by way of non-limiting example,
a user selection of the internal temperature option within the critical alerts field 1202 would cause the
alerts display field 1214 to display only those of the alerts that concern internal temperature. In the
example of FIG. 12, none of the options in the critical alerts field 1202, warnings field 1204, or
notifications field 1206 have been selected so the alerts display field 1214 is displaying all alerts in
the selected area.

[00101] The warnings field 1204 includes a battery levels option, a power consumption option, a
usage duration option, an unauthorized access option, and an ambient sensor threshold option. User
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selections of these options of the warnings field 1204 would cause the alerts display field 1214 to

display only those of the alerts that concern battery levels (e.g., of the sensor 128, IoT sensor pack
210, etc.), power consumption, usage duration, unauthorized access, and ambient sensor threshold,
respectively. The notifications field 1206 includes a new updates available option and an override
events option. User selections of these options of the notifications field 1206 would cause the alerts
display field 1214 to display only those of the alerts that concern new updates that are available and
override events, respectively.

[00102] FIG. 13 is an example view of the alerts UI 1200, according to some embodiments. In the
example of FIG. 13, the critical alerts option of the critical alerts field 1202 has been selected, so the
alerts display field 1214 is displaying only those of the alerts in the selected area that are categorized
as critical alerts. Also, in the example of FIG. 13, the list view option 1210 has been selected, so the
alerts in the alerts display field 1214 are displayed in a list view. The list view includes, for each
displayed alert, an alert description, a time of the alert, an office where the alert occurred, a floor
within the office where the alert occurred, a zone within the floor where the alert occurred, and a zone
within the floor where the alert occurred. The list view also includes an escalate option 1302 and an
alert link 1212 for each of the alerts. The escalate option 1302 is configured to escalate the
corresponding alert to a critical alert if sclected by the user. The alert link 1212 is configured to
navigate to a Ul for taking action for the issue of the corresponding alert.

[00103] It will be apparent to those of ordinary skill in the art that various modifications may be
made to the disclosed embodiments without departing from the scope of the disclosure. The scope of

the protected invention should, therefore, be determined only based on the following claims.
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CLAIMS

What is claimed is:

1. A system to manage a workspace, comprising:

a plurality of docking stations located at corresponding workstations, each docking station to
provide a network connection and power to a computer device at a corresponding workstation, each
docking station of the plurality of docking stations including:

a power input,

a network interface to communicate with a network,
one or more peripheral devices, and

one or more sensor devices; and

a system computer including a system network interface to communicate with each docking
station of the plurality of docking stations via the network, the system computer being configured to
receive sensor data from at least one of the plurality of docking stations and modify an output or an
input of at least one of the one or more peripheral devices in response to receiving the sensor data.

2. The system of claim 1, wherein the received sensor data is generated by an ambient
light sensor and the at least one peripheral device comprises a smart light.

3. The system of claim 2, wherein the system computer is configured to modify a level
of brightness of the smart light in response to received ambient light sensor data.

4. The system of claim 1, wherein the received sensor data is generated by a sensor for
monitoring user occupancy at the corresponding workstation and generating sensor data relating to
the user occupancy.

5. The system of claim 4, wherein the sensor comprises an ambient light sensor.

6. The system of claim 5, wherein the system computer is configured to determine the
occupancy of at least one of the plurality of corresponding workstations based on data generated by
the ambient light sensor.

7. The system of claim 6, wherein the system computer is further configured to generate
an availability notice associated with the at least one corresponding workstation based on a
determination that the at least one corresponding workstation is currently unoccupied.

8. The system of claim 6, wherein the system computer is further configured to block at
least one of the one or more peripheral devices from drawing power based on a determination that the
at least one corresponding workstation is currently unoccupied.

9. The system of claim 1, wherein the system computer is further configured to:

receive a location identifier associated with each docking station;

receive sensor data from each docking station; and

generate usage data identifying usage of each corresponding workstation to the system
computer, the usage data based on the received location identifier and the received sensor data from
each docking station.

10. A system to manage a workspace, comprising:
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a plurality of docking stations located at corresponding workstations, each docking station to

provide a network connection and power to a computer device at a corresponding workstation, each
docking station of the plurality of docking stations including:

a power input,

a network interface to communicate with a network,

one or more peripheral devices, and

one or more sensor devices; and

a system computer including a system network interface to communicate with each docking
station of the plurality of docking stations via the network and a database of historical sensor data
generated by at least one of the one or more sensor devices.

11. The system of claim 10, wherein the system computer is further configured to:

analyze the historical sensor data database; and

based on analyzing the historical sensor data database, modify an output of at least one of the
one or more peripheral devices of at least one of the plurality of docking stations to conserve power.

12. The system of claim 11, wherein analyzing the historical sensor database comprises
determining that the corresponding workstation of one of the plurality of docking stations is likely to
be unoccupied for a particular period of time based on the historical sensor data database.

13. The system of claim 12, wherein modifying the output of the at least one peripheral
device comprises blocking the at least one peripheral device from drawing power during the particular
period of time.

14. The system of claim 12, wherein the system computer is further configured to generate
an availability notice associated with the corresponding workstation and the particular period of time.

15. The system of claim 11, wherein each of the plurality of docking stations further
include a location identifier that is configured to identify the location of the docking station, the
corresponding workstation, the one or more peripheral devices, and the one or more sensor devices.

16. The system of claim 15, wherein analyzing the historical sensor data database further
comprises analyzing the location of the at least one docking station.

17. The system of claim 10, wherein each of the plurality of docking stations, each of the
one or more peripheral devices, and each of the one or more sensors include a location identifier that
is configured to identify the location of each docking station, each sensor, and each peripheral device.

18. A system to manage a workspace, comprising:

a plurality of docking stations located at corresponding workstations, each docking station to
provide a network connection and power to a computer device at a corresponding workstation, each
docking station of the plurality of docking stations including:

a power input,
a network interface to communicate with a network,
a plurality of peripheral device ports to communicate with one or more peripheral

devices; and
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a processor to identify the one or more peripheral devices currently communicating

with the docking station and generate peripheral identifications indicating identities of the one

or more peripheral devices; and

a system computer including a system network interface to communicate with each docking
station of the plurality of docking stations via the network.

19. The system of claim 18, wherein the processor of each docking station is configured to
identify the one or more peripheral devices by:

monitoring power profiles from the one or more peripheral devices;

determine whether a match exists between the monitored power profiles and a model power
profile; and

when the match exists, identify a peripheral device associated with the model power profile.

20. The system of claim 18, wherein the system computer and each docking station is
configured to generate a log of the one or more identified peripheral devices communicating with each

docking station.
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