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ARRIVAL DETECTION FOR 
BATTERY - POWERED OPTICAL SENSORS 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims the benefit of U.S. Provi 
sional Application No. 62 / 819,288 , filed on 15 Mar. 2019 , 
which is incorporated in its entirety by this reference . 
[ 0002 ] This application is related to U.S. patent applica 
tion Ser . No. 15 / 973,445 , filed on 7 May 2018 , which is 
incorporated in its entirety by this reference . 

TECHNICAL FIELD 

[ 0003 ] This invention relates generally to the field of 
occupancy monitoring and more specifically to a new and 
useful method for arrival detection for battery - powered 
optical sensors in the field of occupancy monitoring . 

BRIEF DESCRIPTION OF THE FIGURES 

[ 0004 ] FIG . 1 is a flowchart representation of a method ; 
[ 0005 ] FIG . 2 is a flowchart representation of the method ; 
[ 0006 ] FIG . 3 is a flowchart representation of the method ; 
[ 0007 ] FIG . 4 is a flowchart representation of the method ; 
[ 0008 ] FIG . 5 is a flowchart representation of the method ; 
and 
[ 0009 ] FIG . 6 is a schematic representation of the system . 

the occupancy status to indicate occupancy of the workspace 
in Block S160 ; and transmitting the occupancy status to a 
remote scheduling system in Block S170 . 
[ 0012 ] As shown in FIG . 1 , a variation of the method S100 
for detecting occupancy of a workspace includes : accessing 
an occupancy status of the workspace in Block S110 . This 
variation of the method S100 also includes , in response to 
the occupancy status indicating vacancy of the workspace : at 
a first time , recording a first image of the workspace at a 
sensor block in Block S120 ; at a second time succeeding the 
first time by a first time interval , recording a second image 
of the workspace at the sensor block in Block S122 ; and 
executing an arrival detection model based on the first image 
and the second image , the arrival detection model charac 
terized by a first energy consumption in Block S130 . This 
variation of the method S100 additionally includes , in 
response to detecting human arrival at the workspace via the 
arrival detection model : at a third time , recording a third 
image of the workspace at the sensor block in Block S140 ; 
and executing an occupancy detection model based on the 
third image , the occupancy detection model characterized by 
a second energy consumption greater than the first energy 
consumption in Block S150 . This variation of the method 
S100 further includes , in response to detecting occupancy of 
the workspace via the occupancy detection model : updating 
the occupancy status to indicate occupancy of the workspace 
in Block S160 ; and transmitting the occupancy status to a 
remote scheduling system , the occupancy status indicating 
occupancy of the workspace in Block S110 . 
[ 0013 ] As shown in FIG . 2 , a variation of the method S100 
for detecting occupancy of a workspace includes : accessing 
a first occupancy status of a first workspace in Block S110 . 
This variation of the method S100 also includes , in response 
to the first occupancy status indicating vacancy of the first 
workspace : during a first time period , recording a first series 
of images of the first workspace at a sensor block and at a 
first imaging frequency in Block S124 ; and executing an 
arrival detection model based on the first series of images in 
Block S130 . This variation of the method S100 additionally 
includes , in response to detecting human arrival at the first 
workspace via the arrival detection model : during a second 
time period succeeding the first time period , recording a 
second series of images of the first workspace at the sensor 
block and at a second imaging frequency in Block S142 ; and 
executing an occupancy detection model based on the sec 
ond series of images in Block S150 . This variation of the 
method S100 further includes , in response to detecting 
occupancy of the first workspace via the occupancy detec 
tion model : updating the first occupancy status to indicate 
occupancy of the first workspace in Block S160 ; and trans 
mitting the first occupancy status to a remote scheduling 
system in Block S110 . 

DESCRIPTION OF THE EMBODIMENTS 
[ 0010 ] The following description of embodiments of the 
invention is not intended to limit the invention to these 
embodiments but rather to enable a person skilled in the art 
to make and use this invention . Variations , configurations , 
implementations , example implementations , and examples 
described herein are optional and are not exclusive to the 
variations , configurations , implementations , example imple 
mentations , and examples they describe . The invention 
described herein can include any and all permutations of 
these variations , configurations , implementations , example 
implementations , and examples . 

1. Method 

[ 0011 ] As shown in FIG . 1 , a method S100 for detecting 
occupancy of a workspace includes : accessing an occupancy 
status of the workspace in Block S110 . The method S100 
also includes , in response to the occupancy status indicating 
vacancy of the workspace : at a first time , recording a first 
image of the workspace at a sensor block , the first image 
characterized by a first resolution in Block S120 ; at a second 
time succeeding the first time by a first time interval , 
recording a second image of the workspace at the sensor 
block , the second image characterized by the first resolution 
in Block S122 ; and executing an arrival detection model 
based on the first image and the second image in Block 
S130 . The method S100 additionally includes , in response to 
detecting human arrival at the workspace via the arrival 
detection model : at a third time , recording a third image of 
the workspace at the sensor block , the third image charac 
terized by a second resolution greater than the first resolu 
tion in Block S140 ; and executing an occupancy detection 
model based on the third image in Block S150 . The method 
S100 further includes , in response to detecting occupancy of 
the workspace via the occupancy detection model : updating 

2. Applications 
[ 0014 ] Generally , As shown in FIGS . 1 , 2 , 3 , 4 , and 5 , the 
method S100 can be executed within a work area such as 
within a conference room , an agile work environment , a 
cafeteria , or a lounge , etc. within a facility — to monitor 
changes in human occupancy in the work area and to update 
schedulers or managers regarding occupancy status of assets 
and workspaces ( i.e. a “ space ” ) — such as a desk , cubicle , or 
another seat location within the work area . As shown in FIG . 
6 , Blocks of the method S100 can be executed by a system 
including : a sensor block deployed at the work area , a 
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gateway wirelessly connected to the sensor block , and / or a 
remote scheduling system for communicating occupancy 
data pertaining to the work area to users of the system . 
[ 0015 ] In particular , a sensor block can include an optical 
sensor ( e.g. , a camera ) and can be configured to mount to a 
wall , ceiling , or other surface such that the field of view of 
the optical sensor faces a work area . For example , the sensor 
block can be arranged overhead and facing downward over 
a conference table in a conference room or arranged over 
head and facing downward over a cluster of desks in an agile 
work environment within the facility . Furthermore , the sen 
sor block can be battery - powered and therefore executes 
Blocks of the method S100 in order to limit energy con 
sumption while monitoring occupancy of the work area , 
thereby extending battery life of the sensor block . 
[ 0016 ] When detecting occupancy of a workspace within 
a work area , the system can execute Blocks of the method 
S100 in order to prioritize precise temporal detection of an 
arrival of a human at a workspace ( thereby indicating that 
the workspace is newly occupied ) , while deprioritizing 
precise temporal detection of a human's departure from a 
workspace ( thereby indicating that the workspace is newly 
available ) . This asymmetrical prioritization improves 
resource management efficiency by reducing the probability 
that a user of the system travels to what the system has 
indicated to be an unoccupied workspace only to discover 
that the system did not detect that the workspace had been 
recently occupied . Thus , the system can execute the method 
$ 100 to : detect arrival of humans at workspaces with high 
temporal and spatial precision ; and detect departure of 
humans from workspaces with high spatial precision but 
lower temporal precision in order to extend battery life of the 
sensor block . 
[ 0017 ] Accordingly , by executing Blocks of the method 
S100 , the sensor block can : operate in an arrival detection 
mode when at least one workspace in the field of view of the 
sensor block is vacant ; and operate in a departure detection 
mode when all workspaces in the field of view of the sensor 
block are occupied . Furthermore , if some workspaces in the 
field of view of the sensor block are occupied while other 
workspaces in the field of view of the sensor block are 
vacant , the sensor block can operate in a hybrid detection 
mode . For example , the sensor block can : record and process 
segments of images depicting unoccupied workspaces in the 
field of view of the sensor block according to the arrival 
detection mode ; and record and process segments of images 
depicting occupied workspaces in the field of view of the 
sensor block according to the departure detection mode . 
[ 0018 ] In particular , while operating in the arrival detec 
tion mode , at the sensor block , the system can : record 
successive lower - resolution images of the workspace at a 
higher frequency ( e.g. , separated by a one minute or two 
minute time interval ) ; detect arrival of a human at the 
workspace via an arrival detection model based on at least 
the last image of the successive lower - resolution images ; 
and , in response to detecting the arrival of a human at the 
workspace , record a higher - resolution confirmation image . 
The system can execute an arrival detection model that is 
characterized by a low energy consumption and low storage 
footprint such that the system can execute the arrival detec 
tion model at a high frequency without rapidly depleting the 
battery of the sensor block . 
[ 0019 ] Upon detection of arrival of a human at the work 
space based on the arrival detection model , the system can 

then confirm occupancy of the workspace via an occupancy 
detection model based on the confirmation image and update 
an occupancy status of the workspace to indicate that the 
workspace is occupied . Alternatively , the system can detect , 
via the occupancy detection model that the system detected 
a false positive for human arrival at the workspace and can 
maintain the occupancy status of the workspace to indicate 
that the workspace is still vacant . 
[ 0020 ] Therefore , when operating in the arrival detection 
mode , the sensor block can conserve battery energy by 
capturing lower - resolution images and executing ( via the 
arrival detection model ) low - compute , on - board processing 
of the images until the sensor block detects an arrival of the 
human . The system can then maintain the precision of the 
arrival detection by capturing lower - resolution images at a 
higher frequency ( thereby providing better time resolution 
for arrival detection ) and confirming changes in occupancy 
detected via the arrival detection model by recording a 
higher - resolution confirmation image at the sensor block and 
executing a more accurate , higher compute occupancy 
detection model . 
[ 0021 ] While operating in the departure detection mode , 
the sensor block can record successive higher - resolution 
images of the workspace at a lower frequency ( e.g. , sepa 
rated by a 10- , 15- , or 20 - minute time interval ) . The system 
can then : detect whether the workspace is newly vacant via 
the occupancy detection model ; and , in response , update the 
workspace status to indicate that the workspace is vacant . 
Therefore , when operating in the departure detection mode , 
the sensor block extends battery life by increasing the time 
interval between images ( thereby reducing the time resolu 
tion of departure detection , but still maintains accuracy by 
only indicating a vacancy when detected by the more 
accurate occupancy detection model at the gateway . In one 
implementation , the system can execute the high - compute 
occupancy detection model at a gateway ( connected to a 
wall outlet or other non - portable power source ) communi 
cating with multiple sensor blocks by : transmitting each 
higher - resolution image to the gateway ; at the gateway , 
executing the occupancy detection model on the high 
resolution image ; and transmitting the occupancy status 
classified via the occupancy detection model back to the 
sensor block that is recording images of the workspace . 
[ 0022 ] Furthermore , the system can operate in a hybrid 
detection mode in response to the system detecting both 
occupied and vacant workspaces within the field of view of 
the sensor block . For example , the sensor block can record 
images at a higher frequency ( e.g. , on a two - minute time 
interval ) , including a sequence of ( e.g. , four successive ) 
lower - resolution images followed by one higher - resolution 
image . Therefore , the sensor block records an image every 
two minutes while recording a higher resolution image every 
ten minutes . The system can thus evaluate the lower - reso 
lution images according to the arrival detection mode ( e.g. , 
by triggering capture and transmission of a higher - resolution 
image to the gateway upon detection of arrival of a human 
in the workspace ) while confirming the occupancy status of 
the workspaces on a ten - minute interval via the occupancy 
detection model . While in this hybrid detection mode , the 
system can implement a cumulative limit on high - resolution 
image transmitted to the gateway within a period of time 
( e.g. , including planned higher - resolution image transmis 
sions and those triggered by arrival detection via the arrival 
detection model ) , such that the sensor block limits energy 
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consumption during periods of high activity ( e.g. , periods of 
time that include many arrivals and departures from work 
spaces in the work area ) and thus extends battery life . 
[ 0023 ] Furthermore , the system can generate and / or cal 
culate setting updates or other feedback to the sensor block 
to tailor the arrival detection model — implemented by the 
sensor block — to improve spatial accuracy , asymmetric tem 
poral accuracy , and / or energy efficiency of sensor block . For 
example , the system can access image masks , thresholds , 
template images , and / or contiguous edges , and the sensor 
block can update the arrival detection model based on these 
data . In another example , the system can calculate : a mini 
mum resolution for lower - resolution images recorded by the 
sensor block ; and / or specify a particular arrival detection 
model for execution at the sensor block that is most accurate 
for the specific characteristics of the sensor block . 
[ 0024 ] Once the system has detected and confirmed a 
change in occupancy of a workspace , the system can notify 
a remote scheduling system of the change in occupancy 
status of the workspace . The remote scheduling system can 
then update the occupancy status of the workspace and 
adjust scheduling , utilization , and / or other records for the 
workspace accordingly . Additionally , the remote scheduling 
system can update a graphic user interface ( hereinafter a 
“ GUI ” ) communicating the occupancy status of each work 
space in the work area , thereby providing users of the system 
with an overall view of the occupancy in the work area . 
Furthermore , the remote scheduling system can display a 
particular graphical representation in the GUI indicating the 
detection of a human arrival at a workspace prior to con 
firmation of this arrival as occupancy of the workspace . The 
system can , therefore , graphically distinguish between 
unconfirmed and confirmed occupancy at workspaces in the 
work area . 
[ 0025 ] The method S100 is generally described herein as 
executed by one sensor block , one gateway , and / or a remote 
scheduling system deployed to a facility . However , the 
gateway can similarly interface with any other number of 
sensor blocks — executing Blocks of the method S100 
deployed throughout the facility ; and the remote scheduling 
system can interface with any other number of gateways and 
any other number of sensor blocks in the facility . 

[ 0027 ] The optical sensor can include : a color camera 
configured to record and output 2D color images ; and / or a 
depth camera configured to record and output 2D depth 
images or 3D point clouds . In one implementation , the 
optical sensor can capture images ( or 3D point clouds ) at 
multiple resolutions and / or color settings ( grayscale , full 
color , etc. ) . Alternatively , the sensor block can include two 
optical sensors : a high - resolution optical sensor configured 
to capture higher - resolution 2D images or 3D point clouds 
of the work area for processing via the occupancy detection 
model ; and a lower - resolution optical sensor configured to 
capture lower - resolution 2D images for processing via the 
arrival detection model . Thus , the sensor block can : at a first 
time , record a first ( lower - resolution ) image of the work 
space at the sensor block via a first optical sensor in Block 
S120 ; at a second time succeeding the first time by a first 
time interval ( where the first time interval is based on the 
higher imaging frequency for the lower - resolution images ) , 
record a second image of the workspace at the sensor block 
via the first optical sensor in Block S122 ; at a third time , 
record the third ( high - resolution confirmation ) image of the 
workspace at the sensor block via a second optical sensor in 
Block S140 ; and / or , at a fourth time succeeding the third 
time by a second time interval ( where the second time 
interval is based on the lower imaging frequency for the 
high - resolution images ) , record a fourth ( high - resolution ) 
image at the sensor block via the second optical sensor . 
However , the optical sensor can define any other type of 
optical sensor and can output visual or optical data in any 
other format . 

[ 0028 ] In a local execution variation , the sensor block can 
locally execute Blocks of the method S100 , as described 
herein , to : record successive lower - resolution images of the 
workspace at a higher frequency ; detect an arrival of a 
human at the workspace via an arrival detection model based 
on at least the last image of the successive lower - resolution 
images ; in response to detecting the arrival of a human at the 
workspace , record a higher - resolution confirmation image ; 
and execute the occupancy detection model to confirm 
occupancy and / or reject the arrival detection of the arrival 
detection model . Additionally , the sensor block can locally 
execute Blocks of the method S100 , as described herein , to : 
record successive higher - resolution images of the workspace 
at a lower frequency while in departure detection mode . 
Thus , the system can : access the occupancy status of the 
workspace , in local memory of the sensor block in Block 
S110 ; execute the arrival detection model based on the first 
image and the second image at the sensor block in Block 
S130 ; execute the occupancy detection model based on the 
third image at the sensor block in Block S150 ; update the 
occupancy status to indicate occupancy of the workspace in 
the local memory of the sensor block in Block S160 ; and 
transmit the occupancy status from the sensor block to the 
remote scheduling system in Block S170 . 
[ 0029 ] In one example , the sensor block can include an 
optical sensor defining a maximum resolution of 640 by 480 
and a minimum resolution of 256 by 256 with a field of view 
of Z degrees . Thus , the lower - resolution images recorded by 
the sensor block can be characterized by a resolution of 256 
by 256 and the higher resolution images can be character 
ized by a resolution of 640 by 480. Additionally , the sensor 
block can include an optical sensor defining a maximum 
resolution less than a threshold resolution sufficient to 
identify humans ( e.g. , by distinguishing facial features ) . 

3. Sensor Block 

[ 0026 ] As shown in FIG . 6 , the system can include a 
sensor block that can further include : an optical sensor 
defining a field of view within a work area that encompasses 
at least one workspace ; a sensor block processor configured 
to extract data from images recorded by the optical sensor ; 
a wireless communication module configured to wirelessly 
transmit and receive images and / or other data from other 
sensor blocks in a set of sensor blocks installed in a work 
area , a gateway , and / or a remote scheduling system ; a 
battery configured to power the optical sensor , the sensor 
block processor , and the wireless communication module 
over an extended duration of time ( e.g. , one year , five years ) ; 
and an housing configured to contain the optical sensor , the 
sensor block processor , the wireless communication module , 
and the battery , configured to mount to a surface ( e.g. , a 
ceiling above the work area or a wall ) such that the field of 
view of the optical sensor encompasses a workspace or a set 
of workspaces in the work area of interest within the facility 
( e.g. , a conference table within a conference room , a cluster 
of agile desks in an agile work environment ) . 
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Therefore , the sensor block can anonymously detect the 
arrival and / or presence of a human at a workspace . 
[ 0030 ] The sensor block can include the optical sensor , the 
motion sensor , the battery , the processor , and the wireless 
communication module arranged within a single housing 
configured to install on a flat surface — such as by being 
adhered or mechanically fastened to a wall or ceiling with 
the field of view of the optical sensor facing outwardly from 
the flat surface and encompassing a region of the work area 
within the facility . 

occupancy detection model based on the high - resolution 
image ; and , in response to detecting occupancy at the 
workspace , transmit an indication of occupancy of the 
workspace to the sensor block and / or the remote scheduling 
system . 

5. Workspace Status and Corresponding Detection 
Modes 

a 

4. Gateway 
[ 0031 ] As shown in FIG . 6 , in one variation , the system 
can also include a gateway including a gateway processor 
and a gateway wireless communication module and config 
ured to : receive images transmitted from sensor blocks 
nearby via a wireless communication protocol or via a local 
ad hoc wireless network ; to confirm or detect the presence 
of a human at a workspace based on images received from 
sensor blocks . For example , the gateway can be installed 
near and connected to a wall power outlet and can execute 

more computationally intensive occupancy detection 
model than the sensor block . Furthermore , multiple gate 
ways can be installed throughout the facility and each of 
these gateways can interface with many sensor blocks 
installed nearby to collect images ( and / or image data ) from 
these sensor blocks . 
[ 0032 ] In an alternative remote execution variation , the 
system can record a set of higher - resolution images while in 
departure detection mode or upon recording a confirmation 
image in response to detecting a human arrival at a work 
space ; and transmit each higher - resolution image to the 
gateway . In this variation , the gateway can execute the 
high - compute occupancy detection model in order to further 
reduce energy consumption by the sensor block ( assuming 
the energy required to transmit the high - resolution images is 
sufficiently low , when compared to the energy consumption 
of each execution of the occupancy detection model . Thus , 
the system can : access an occupancy status of the workspace 
at the sensor in Block S110 ; execute the arrival 
detection model based on the first ( lower - resolution ) image 
and the second ( lower - resolution ) image at the sensor block 
in Block S130 ; in response to detecting human arrival at the 
workspace via the arrival detection model , transmit the third 
image from the sensor block to a gateway ; execute the 
occupancy detection model based on the third ( high - resolu 
tion ) image at the gateway in Block S150 ; in response to 
detecting occupancy of the workspace via the occupancy 
detection model , transmit an indication of occupancy of the 
workspace from the gateway to the sensor block ; update the 
occupancy status to indicate occupancy of the workspace at 
the sensor block in Block S160 ; and transmit the occupancy 
status from the gateway to the remote scheduling system in 
Block S170 . 
[ 0033 ] In one implementation , the gateway can execute a 
remote occupancy detection model , which requires addi 
tional computational power than the local occupancy detec 
tion model executed on the sensor block . More specifically , 
the system can : at the sensor block , execute a local occu 
pancy detection model based on a high - resolution image of 
the workspace ; in response to detecting occupancy with less 
than a threshold confidence at the sensor block , transmit the 
high - resolution image of the workspace from the sensor 
block to the gateway ; at the gateway , execute a remote 

[ 0034 ] The system executes Blocks of the method S100 in 
order to detect statuses of workspaces within the field of 
view of the optical sensor of the sensor block and to 
establish a current mode ( or “ state ” ) of operation of the 
sensor block based on statuses of these workspaces . Gen 
erally , a sensor block can be installed over a work area 
occupied by multiple desks and / or seats . The sensor block 
can detect ( e.g. , within the field of view of the sensor block ) 
each desk and / or seat within the work area ( e.g. , at the 
gateway ) via computer vision algorithms and designate each 
detected desk and / or seat as a workspace within the work 
area upon setup of the sensor block . Alternatively , admin 
istrators of the system can designate locations of workspaces 
within the field of view of the sensor block during setup of 
the sensor block in the work area . More specifically , the 
system can : detect and / or access a set of distinct regions in 
the field of view of the optical sensor , each region corre 
sponding to a workspace in the field of view of the optical 
sensor ; and define an image mask corresponding to pixel 
locations in the field of view of the optical sensor corre 
sponding to each detected workspace . Thus , the sensor block 
can restrict execution of the arrival detection model and / or 
the occupancy detection model to particular image masks 
corresponding to workspaces in the field of view of the 
optical sensor , thereby improving the efficiency of both 
models and minimizing false - positives caused by humans 
moving between or around workspaces in the field of view 
of the optical sensor . 
[ 0035 ] In particular , upon setup over a work area ( e.g. , at 
a time when the work area is confirmed vacant ) , the system 
can : record a high - resolution image of the work area via the 
sensor block's optical sensor ; transmit the high resolution 
image to the gateway ; and receive from the gateway an 
image mask indicating a set of pixels in the field of view of 
the optical sensor corresponding to each workspace in the 
image . Correspondingly , the gateway can automatically 
detect distinct workspaces in the image or receive a manual 
indication of the workspaces within the image via an inter 
face and input from an administrator of the system . 
[ 0036 ] Upon designation of each workspace in the field of 
view of the sensor block , the sensor block can store , in local 
memory , a current occupancy status ( e.g. , a binary variable 
or categorical variable ) of each workspace within its field of 
view . The occupancy status of each workspace indicates the 
system's current evaluation of whether the workspace is 
currently occupied or currently vacant . The sensor block can 
operate in an arrival detection mode , a departure detection 
mode , or a hybrid detection mode in response to the occu 
pancy statuses of the workspaces within its field of view or 
the occupancy statuses of all workspaces in the work area . 
[ 0037 ] In order to maximize the amount of time that the 
sensor block spends in a low - power mode , the sensor block 
can : set timers to periodically wake itself from low - power 
mode in order to capture lower - resolution images and 
execute the arrival detection model in arrival detection 
mode ) and / or capture and transmit higher - resolution images 
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to the gateway ( in departure detection mode or when con 
firming arrival of a human at a workspace ) . 
[ 0038 ] In one implementation , the sensor block can oper 
ate in an arrival detection mode while a subset of the 
workspaces in the field of view of the optical sensor are 
vacant or in a departure detection model when all of the 
workspaces in the field of view of the optical sensor are 
occupied . 
[ 0039 ] In another implementation , the sensor block can 
operate in an arrival detection mode while all of the work 
spaces within its field of view are vacant ; in a departure 
detection mode while all of the workspaces within its field 
of view are occupied ; and in a hybrid detection mode while 
some workspaces within its field of view are occupied and 
other are vacant . Thus , the mode of operation of the sensor 
block depends on the current occupancy of the workspaces 
within the field of view of the sensor block . 
[ 0040 ] In yet another implementation , the sensor block 
can operate in an adaptive mode , where the frequency of 
recording lower - resolution images followed by execution of 
the arrival detection model relative to the frequency of 
recording high - resolution images followed by execution of 

occupancy detection model is adaptive based on the time 
of day , the proportion of desks currently occupied within the 
work area , and / or the confidence level for the occupancy 
status of a desk . 
[ 0041 ] In instances where the sensor block is installed 
over a work area with only one workspace within the field 
of view of the sensor block , the sensor block can operate in 
arrival detection mode in response to a vacancy in this 
workspace or departure detection mode in response to 
occupancy in this workspace . 
[ 0042 ] More specifically , while operating in arrival detec 
tion mode , the system can : execute the arrival detection 
model based on a first ( lower - resolution ) image and a second 
( lower - resolution ) image , where the arrival detection model 
characterized by a first energy consumption ; and , while 
operating in departure detection mode , execute the occu 
pancy detection model based on a third ( high - resolution ) 
image , where the occupancy detection model characterized 
by a second energy consumption is greater than the first 
energy consumption . 

the 

any vacant workspace in the field of view of the sensor block 
in Block S120 , S122 , and S124 . More specifically , the 
sensor block can record lower - resolution images ( e.g. , 256 
by 256 pixels ) at a frequency as determined by an internal 
clock of the sensor block . The frequency can be predeter 
mined ( e.g. , once every minute , two minutes , or three 
minutes ) or can vary depending on the time of day , day of 
the week , historical utilization of the work area within the 
field of view of the sensor block , etc. Furthermore , the 
sensor block can periodically synchronize its clock with the 
gateway based on standard time synchronization protocols 
to time the capture of the lower - resolution images . 
[ 0046 ] In one variation , in Block S120 , the sensor block 
can record a first lower - resolution image in a pair of lower 
resolution images , on which the system can execute the 
arrival detection model . In Block S122 , the sensor block can 
record a second lower - resolution image in the pair of lower 
resolution images . The system can then execute the arrival 
detection model based on the first image and the second 
image , which can be the last two images in a series of 
lower - resolution images . More specifically , the system can : 
at a first time , record a first image of the workspace at a 
sensor block , the first image characterized by a first resolu 
tion ; and , at a second time succeeding the first time by a first 
time interval , record a second image of the workspace at the 
sensor block , the second image characterized by the first 
resolution . Thus , the sensor block can record consecutive 
images , both at a lower resolution , separated by a first time 
interval of a duration based on desired arrival time resolu 
tion for the system . For example , if the desired arrival time 
resolution is one minute , then the first time interval is equal 
to one minute . 
[ 0047 ] In another variation during a first time period , the 
system can : record a first series of ( lower - resolution ) images 
of the first workspace at a sensor block and at a first imaging 
frequency in Block S124 ; and execute the arrival detection 
model based on the first series of images of the workspace . 
In this implementation , the first imaging frequency corre 
sponds to the desired arrival time resolution of the system . 
Additionally , the sensor block can successively execute the 
arrival detection model for each image in the series of 
( lower - resolution ) images of the workspace or for each 
consecutive pair of ( lower - resolution ) images of the work 
space . 
[ 0048 ] In one implementation , the sensor block can cap 
ture lower - resolution images at the predetermined or adap 
tive frequency until the sensor block detects new occupancy 
( e.g. , an arrival ) of a human according to the arrival detec 
tion model . Alternatively , the sensor block can periodically 
capture a higher - resolution image of the work area and 
transmit the higher - resolution image to the gateway to verify 
that all workspaces within the field of view of the sensor 
block remain vacant . 
[ 0049 ] 6.2 Arrival Detection Model 
[ 0050 ] Generally , the sensor block executes the arrival 
detection model in Block S130 of the method S100 in order 
to detect new occupancy of a workspace within the field of 
view of the sensor block . In particular , the system can 
execute an arrival detection model based on the first ( lower 
resolution ) image and the second ( lower - resolution ) image , 
the arrival detection model characterized by a first energy 
consumption . The sensor block executes an arrival detection 
model , which can be a low - compute and low memory 
utilization computer vision classification algorithm in order 

6. Arrival Detection Mode 

[ 0043 ] As shown in FIGS . 1 , 2 , 3 , and 5 , the system can 
execute Blocks S110 , S120 , S122 and S130 , when operating 
in arrival detection mode to : access an occupancy status of 
a workspace in Block S110 ; record successive lower - reso 
lution images of a workspace at a high frequency in Blocks 
S120 , S122 , and S124 ; detect an arrival of a human at the 
workspace via an arrival detection model based on at least 
the last image of the successive lower - resolution images in 
Block S130 ; and in response to detecting the arrival of a 
human at the workspace , record a higher - resolution confir 
mation image in Block S140 ; and confirm occupancy of the 
workspace via the occupancy detection model in Block 
S150 . Thus , in the arrival detection mode , the system can 
improve the arrival time resolution of the system by increas 
ing the frequency of lower - resolution capture and by record 
ing high - resolution as confirmation of occupancy . 
[ 0044 ] 6.1 Lower - Resolution Image Capture 
[ 0045 ] Generally , while in arrival detection mode , the 
sensor block captures a sequence of lower - resolution images 
in order to analyze each image to detect new occupancy of 
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to reduce battery energy consumption for each execution of 
the arrival detection model such that the system can execute 
the arrival detection model at a high - frequency to improve 
the arrival time resolution of the system . More specifically , 
the sensor block executes an arrival detection model that can 
take as input the last image in the sequence of lower 
resolution images or the last two images in the sequence of 
lower - resolution images ; and classifies the image or images 
to determine whether a human has arrived at a workspace in 
the image or whether the workspace remains vacant . In 
various implementations , the sensor block can execute 
arrival detection models including absolute image thresh 
olding , difference image thresholding , contiguous edge 
detection , and / or template image comparison . 
[ 0051 ] In implementations where the sensor block 
executes the arrival detection model on the last two low 
resolution images recorded at the sensor block , the system 
can execute the arrival detection model based on a difference 
image between the most recent of the two images and earlier 
of the two images . Thus , the sensor block can : calculate a 
difference image based on a first ( lower - resolution ) image 
and a second ( lower - resolution ) image ; and execute the 
arrival detection model based on the difference image . 
Additionally or alternatively , the sensor block can execute 
the arrival detection model based on a difference image 
calculated based on a most recent lower - resolution image 
and a template image of the workspace while vacant . More 
specifically , the sensor block can : access a template image of 
the workspace ; generate a first difference image between the 
template image and the first image ; detect a human arrival in 
the workspace based on the first difference image ; generate 
a second difference image between the template image and 
the second image ; and confirm the human arrival in the 
workspace based on the second difference image . Thus , the 
sensor block can : calculate a difference image based on a 
most - recent lower - resolution image of the workspace and a 
template image of the workspace ; and execute the arrival 
detection model based on this difference image . 
[ 0052 ] In one implementation , the sensor block inputs a 
subset of the pixels of each input lower - resolution image as 
defined by an image mask corresponding to a particular 
workspace being evaluated . More specifically , the sensor 
block can : access an image mask corresponding to the 
workspace , the image mask defining a subsection of the 
image occupied by the workspace ; and execute the arrival 
detection model based on the first ( lower - resolution ) image 
within the image mask and the second ( lower - resolution ) 
image within the image mask . For example , a first work 
space in the field of view of the sensor block can correspond 
to a first image mask defining a first subset of pixels in each 
lower - resolution image while a second workspace in the 
field of view of the sensor block can correspond to a second 
image mask defining a second subset of pixels in each 
lower - resolution image . Thus , the sensor block can execute 
the arrival detection model for each workspace in the field 
of view of the sensor block and for each lower - resolution 
image recorded at the sensor block . 
[ 0053 ] In another implementation , in addition to detecting 
human arrival at the workspace via the arrival detection 
model , the sensor block can also calculate a confidence score 
in the sensor block's assessment of human arrival at the 
workspace via the arrival detection model . For example , the 
sensor block can execute an arrival detection model that 
outputs : a classification indicating whether a human has 

arrived at a workspace or whether the workspace remains 
vacant ; and a confidence score in this classification . Thus , 
the sensor block can , via the arrival detection model and 
based on a confidence score of human arrival or continued 
vacancy at the workspace , conditionally ( e.g. , in response to 
a confidence score less than a threshold confidence score ) 
trigger execution of the higher - compute occupancy detec 
tion model in order to resolve uncertainty in the classifica 
tion output by the arrival detection model . 
[ 0054 ] In yet another implementation , the sensor block 
can execute an arrival - departure detection model that can : 
while a workspace is vacant , detect human arrival or con 
tinued vacancy of the workspace ; while the workspace is 
occupied , detect continued occupancy ; or detect human 
departure from the workspace . Thus , in this implementation , 
the sensor block can execute a low - compute arrival - depar 
ture detection model that can detect both possible changes in 
occupancy status for a workspace . In this implementation , 
the sensor block can trigger recording of a higher - resolution 
image and execution of the higher - compute occupancy 
detection model in response to a confidence score output by 
the arrival - departure detection model in association with a 
classification that is less than a threshold confidence score or 
based on a fixed schedule to periodically obtain more 
detailed contextual data related to the workspace . In one 
example of this implementation , the sensor block can 
execute an arrival - departure detection model including two 
separate models : an arrival detection model and a departure 
detection model . Therefore , the sensor block can execute the 
arrival detection model in response to a current occupancy 
status of a workspace indicating vacancy of the workspace 
and execute the departure detection model in response to the 
current occupancy status of the workspace indicating occu 
pancy of the workspace . 
[ 0055 ] Further implementations of the arrival detection 
model are described below . However , the sensor block can 
execute an arrival detection model that includes a combi 
nation of the implementations described below . 
[ 0056 ] 6.2.1 Thresholding 
[ 0057 ] In one implementation , the sensor block can 
execute the local detection algorithm in the form of a 
thresholding algorithm . More specifically , the sensor block 
can , in response to a set of pixel values in an image mask 
corresponding to the workspace in the second image exceed 
ing a first set of pixel value thresholds , detect human arrival 
at the workspace . Thus , the sensor block can execute a 
low - compute thresholding model at a high frequency in 
order to detect arrival of a human at a workspace within the 
field of view of the sensor block with greater arrival time 
resolution . 
[ 0058 ] The sensor block can access input pixels directly 
from a lower - resolution image ( via an image mask corre 
sponding to the workspace ) or can derive the input pixels by 
calculating a difference image of a last lower - resolution 
image in a series of lower - resolution images and a preceding 
lower - resolution image in the series of lower - resolution 
images . Alternatively , the sensor block can access pixels 
from a difference image calculated based on a most recent 
lower - resolution image and a template image of the work 
space . 
[ 0059 ] In this implementation , the sensor block can input 
a set of pixels of an input lower - resolution image corre 
sponding to a particular workspace and determine if the 
color ( or grayscale ) values of the pixels exceed ( or are less 
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than ) a set of threshold values . In one example , the sensor 
block can compare each input pixel to a threshold corre 
sponding to that particular pixel as defined by the image 
mask . The sensor block can indicate the arrival of a human 
at a workspace based on a cumulative proportion of a set of 
input pixels that exceed their corresponding thresholds or 
the cumulative magnitude of the amount by which each of 
the input pixels exceeds its corresponding threshold . 
[ 0060 ] In another example , the sensor block can store , in 
local memory , the set of thresholds corresponding to each of 
the set of input pixels from each lower - resolution image 
recorded by the sensor block . Alternatively , instead of a 
greyscale threshold , the sensor block can store a color region 
that defines a subset of color values corresponding to 
continued vacancy of the workspace . In this alternative 
example , the sensor block can detect human arrival at a 
workspace in response to a threshold number of pixels being 
characterized by a color value outside of their corresponding 
color regions . 
[ 0061 ] 6.2.2 Contiguous Edge Detection 
[ 0062 ] In another implementation , the sensor block can 
execute the arrival detection model in the form of a con 
tiguous edge detection algorithm . Generally , in this imple 
mentation , the sensor block : scans an input image over a 
region of interest corresponding to a workspace in the image 
( e.g. , within the image mask of the workspace ) in an input 
lower - resolution image ( or difference image between the 
two latest lower - resolution images in a set of successive 
lower - resolution images ) ; executes an edge detection algo 
rithm within the region of interest to identify edges within 
the region ; and correlates the presence or absence of edges 
within the region of interest with continued vacancy or new 
occupancy of a workspace corresponding to the set of 
contiguous input pixels . More specifically , the sensor block 
can : detect a presence of the first contiguous edge in a first 
( lower - resolution ) image ; and , in response to detecting an 
absence of the first contiguous edge in the second image , 
detect human arrival at the workspace . Thus , the sensor 
block can execute a low - compute edge detection model on 
a pair of lower - resolutions at a high frequency in order to 
detect arrival of a human at a workspace within the field of 
view of the sensor block with greater arrival time resolution . 
[ 0063 ] In one implementation , the sensor block can store , 
in local memory , a set of template edges detected in a 
template image of the workspace , where the template image 
depicts the workspace while vacant . The sensor block can 
then : compare a set of edges detected in a most recent 
lower - resolution image of the workspace with the set of 
template images ; and , in response to detecting different 
edges than the set of template edges , detecting human arrival 
at the workspace . 
[ 0064 ] 6.2.3 Low - Compute Artificial Neural Network 
[ 0065 ] In one implementation , the sensor block can 
execute an artificial neural network as the arrival detection 
model in order to detect human arrival at a workspace in the 
field of view of the sensor block . More specifically , the 
sensor block can input a first ( lower - resolution ) image and 
a second ( lower - resolution ) image to an artificial neural 
network ( e.g. , a convolutional neural network for singular 
inputs or a long short - term memory neural network for a 
sequence of input images ) . In this implementation , the 
sensor block can execute an artificial neural network as the 
arrival detection model characterized by fewer nodes and 
therefore fewer weights and computational steps when com 

pared to the occupancy detection model . Thus , the sensor 
block can repeatedly execute a low - compute artificial neural 
network at a high frequency in order to improve the arrival 
time resolution of the sensor block . 
[ 0066 ] In this implementation , the sensor block can 
execute an artificial neural network that has been pretrained 
on a corpus of arrival training examples , where each arrival 
training example includes a pair of consecutive lower 
resolution images and a label indicating whether the pair of 
consecutive lower - resolution images depicts an arrival of a 
human at the workspace or continued vacancy of the work 
space . The system or a training system cooperating with the 
system can then execute a supervised learning algorithm 
( e.g. , a backpropagation algorithm ) in order to train the 
artificial neural network . The sensor block can then store 
trained weights of the artificial neural network in local 
memory in order to execute the arrival detection model upon 
recording successive images of the workspace . 
[ 0067 ] 6.3 Confirmation Image Capture 
[ 0068 ] In response to detecting that a human has arrived at 
a previously vacant workspace via the arrival detection 
model based on a last lower - resolution image , the sensor 
block can record a higher - resolution confirmation image 
( e.g. , 640 by 480 pixels ) via the optical sensor in Block 
S140 . More specifically , the sensor block can , in response to 
detecting human arrival the workspace via the arrival 
detection model : record a third ( higher - resolution ) image of 
the workspace at the sensor block , the third image charac 
terized by a second resolution greater than the first resolu 
tion in Block S140 . Thus , by triggering the recording of a 
higher - resolution image and subsequent execution of the 
high - compute occupancy detection model , in response to the 
output of the low - compute arrival detection model , the 
system can conserve battery energy of the sensor block 
while still maintaining accuracy of the occupancy classifi 
cation and a high degree of arrival time resolution for the 
workspace within the field of view of the sensor block . 
[ 0069 ] In implementations where the sensor block 
includes a single optical sensor , the sensor block can tran 
sition the optical sensor from low - resolution recording set 
ting of the optical sensor to a high - resolution recording 
setting of the optical setting prior to recording a third 
( higher - resolution ) image and subsequent to recording the 
first ( lower - resolution ) image and the second ( lower - reso 
lution ) image . Thus , the sensor block can record both types 
of images via a single optical sensor . 
[ 0070 ] In implementations where the sensor block 
includes two optical sensors , the sensor block can : record the 
first ( lower - resolution ) image and the second ( lower - reso 
lution ) image at a first lower - resolution , lower - power optical 
sensor in Block S120 and S122 ; and record the third 
( higher - resolution ) confirmatory image with a second 
higher - resolution , higher - power optical sensor . Thus , the 
sensor block can further reduce energy consumption by 
utilizing a specialized lower - power optical sensor when 
recording lower - resolution images . 
[ 0071 ] In one implementation , the sensor block can store 
separate high - resolution and low - resolution image masks , 
which respectively identify an image mask ( e.g. , a set of 
pixels ) corresponding to the workspace within the field of 
view of the optical sensor or optical sensors of the sensor 
block in order to identify the region occupied by the work 
space within both higher - resolution and lower - resolution 
images . More specifically , the sensor block can execute the 
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occupancy detection model based on the third ( higher 
resolution ) image within an image mask corresponding to 
the workspace . Thus , the sensor block can reduce energy 
consumption of the occupancy detection model in addition 
to reducing the energy consumption of the arrival detection 
model by limiting the number of input pixels to each model 
to those input pixels within the image mask corresponding 
to the workspace . 
[ 0072 ] In the remote execution variation , the sensor block 
can transmit the higher - resolution image from the sensor 
block to the gateway by : waking from low - power or hiber 
nation mode to activate the wireless communication module ; 
transmitting the higher - resolution image via the wireless 
communication model ; receiving confirmation from the 
gateway that the higher - resolution image has been received ; 
receiving confirmation of the occupancy of the workspace 
and / or and updated model parameters for the arrival detec 
tion model ; updating the occupancy status of the workspace 
and / or integrate the updated model parameters into the 
arrival detection model ; and disabling the wireless commu 
nication module in order to return to low - power mode . Thus , 
in variations of the system where communication from the 
sensor block to the gateway is less energy intensive than 
executing the occupancy detection model locally , the system 
can offload the higher - resolution image to the gateway , 
which can then provide confirmation as to the occupancy or 
vacancy of the workspace . 
[ 0073 ] 6.4 Occupancy Detection Model 
[ 0074 ] Generally , the system executes the occupancy 
detection model based on the higher - resolution confirmation 
image in order to classify the presence or absence of humans 
within the workspace in the field of view of the sensor block 
with a higher degree of accuracy than can be provided by the 
low - compute arrival detection model . More specifically , the 
system can execute an occupancy detection model based on 
the third ( higher - resolution ) image , the occupancy detection 
model characterized by a second energy consumption 
greater than the first energy consumption in Block S150 . 
[ 0075 ] After the system executes the occupancy detection 
model , the system outputs a classification ( e.g. , vacant or 
occupied ) for the workspace within the field of view of the 
sensor block . If the system classifies a workspace as occu 
pied , thereby confirming detection of human arrival by the 
arrival detection model , then the system updates the occu 
pancy status to indicate occupancy of the workspace in 
Block S160 . If the system classifies the workspace as vacant , 
then the sensor block has detected a false positive occupancy 
of the workspace and , therefore , the sensor block does 
update the occupancy status of the workspace and the 
occupancy status of the workplace continues to indicate 
vacancy of the workspace . More specifically , the system 
can : in response to detecting human arrival at the workspace 
via the arrival detection model , record a series of ( high 
resolution ) images of the workspace at the sensor block at a 
second imaging frequency ( for recording the higher - resolu 
tion images ) less than the first image frequency ( for record 
ing the lower - resolution images ) and executing the occu 
pancy detection model based on the fourth series of images ; 
and , in response to detecting vacancy of the workspace , 
maintain the occupancy status of the workspace to indicate 
vacancy of the workspace and record successive ( low reso 
lution ) images of the workspace at the sensor block and at 
the first imaging frequency . Thus , the system treats the 

classification of the occupancy detection model as a “ ground 
truth ” for the arrival detection model . 
[ 0076 ] Additionally , upon classifying the occupancy sta 
tus of the workspace , the system can transmit the occupancy 
status of the workspace to a remote scheduling system in 
order to indicate to users , via a GUI , whether the workspace 
is currently occupied or vacant . 
[ 0077 ] Generally , the system executes a high - compute 
artificial neural network ( e.g. , such as a convolutional neural 
network or fully connected neural network ) as the occu 
pancy detection model . More specifically , the system or a 
training system cooperating with the system can train the 
occupancy detection model based on a corpus of occupancy 
training examples , each occupancy training example includ 
ing a high - resolution image and a classification as occupied 
or vacant . Additionally , each training example can also 
include locations and orientations of humans and / or other 
objects of interest within a threshold distance of the work 
space or within the image mask corresponding to the work 
space . The system or the training system can then execute a 
supervised training algorithm ( e.g. , a backpropagation algo 
rithm ) in order to train the occupancy detection model , 
thereby resulting in a set of weights corresponding to each 
layer of the artificial neural network . The sensor block can 
then store these weights in local memory in order to execute 
the occupancy detection model . 
[ 0078 ] In one implementation , in addition to classifying 
the occupancy of the workspace as either occupied or 
vacant , the system can execute an occupancy detection 
model that outputs additional data regarding the workspace 
such as a number and type of objects detected at or within 
a threshold distance of the workspace , the level of engage 
ment of the human at the workspace , and / or the utilization 
rate of various resources at the workspace ( e.g. , a white 
board , a desktop computer ) . Thus , the system can execute 
the occupancy detection model to provide deeper contextual 
data to users of the system regarding the utilization of 
workspaces in a work area in addition to providing a higher 
accuracy classification of the occupancy of each workspace . 
[ 0079 ] In another implementation , in addition to executing 
the occupancy detection model in order to classify the 
workspace as either occupied or vacant , the system can also 
execute the occupancy detection model in order to classify 
the workspace as occupied , occupied with no human pres 
ent , or vacant . More specifically , the system can execute a 
computer vision classification algorithm to detect an occu 
pancy status of the workspace , the occupancy status being 
one of : occupied , vacant ; or occupied with no human 
present . Thus , the system can , via execution of the occu 
pancy detection odel , distinguish between occupation of a 
workspace by a human currently working at the workspace ; 
and occupation of a workspace by a set of human effects 
( e.g. , personal items associated with a human such as items 
of clothing , laptops computers , tablets , smartphones , coffee 
mugs , pens , or any other object associated with the presence 
of a human ) . By distinguishing between occupation states in 
this regard , the system can provide additional contextual 
data to the remote scheduling system or to users of the 
system pertaining to the utilization of workspaces in the 
work area . 
[ 0080 ] In yet another implementation , the system can 
execute the occupancy detection model on a consecutive 
pair of high - resolution images or on a series of consecutive 
images . In this implementation , prior images of the work 
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space may provide additional context for the occupancy 
detection model to detect the presence or absence of a 
human at the workspace . 
[ 0081 ] In the remote execution variation , the gateway 
executes the occupancy detection model after receiving a 
transmitted higher - resolution image from the sensor block . 
Because the gateway is connected to a wired power source 
and includes a larger local memory , the gateway can execute 
a more computationally intensive ( and therefore more accu 
rate ) computer vision classification algorithm as the occu 
pancy detection model . Thus , the gateway can implement 
occupancy detection models including deeper artificial neu 
ral networks or other more computationally intensive 
machine learning algorithms to determine the occupancy 
status of each workspace within a higher - resolution image 
captured by a sensor block . If the gateway classifies a 
workspace as occupied via a remotely executed occupancy 
detection model , thereby confirming detection of human 
arrival by the arrival detection model , then the gateway 
transmits a prompt to the sensor block confirming that the 
workspace is occupied . The sensor block can then update 
occupancy status of the workspace accordingly . If the clas 
sification indicates that the workspace is still vacant , then the 
gateway transmits a prompt to the sensor block indicating 
that the sensor block has detected a false positive occupancy 
of the workspace and therefore the occupancy status of the 
workspace is not updated by the sensor block and continues 
to indicate that the workspace is vacant . 
[ 0082 ] 6.5 Model Feedback 
[ 0083 ] In addition to confirming the occupancy status of a 
workspace via the occupancy detection model and based on 
higher - resolution images captured by the sensor block , the 
system can modify the arrival detection model in order to 
improve the accuracy of the arrival detection model based 
on feedback from the occupation detection model . Thus , the 
system can utilize successive outputs of the occupancy 
detection model as a ground truth for the arrival detection 
model and modify the arrival detection model accordingly . 
[ 0084 ] Generally , the system can : execute the occupancy 
detection model to label a workspace in an image as either 
vacant or occupied ; down - sample the higher - resolution 
image recorded by the sensor block to convert the image to 
a lower - resolution ; and perform multiple versions of the 
arrival detection model to identify parameters for the arrival 
detection model that result in the most accurate classification 
of vacancy / occupancy for a particular workspace . 
[ 0085 ] In one implementation , the system down - samples a 
template image of the workspace ( e.g. , an image where the 
workspace is known to be vacant ) and compares the down 
sampled template image to a set of down - sampled images in 
which the workspace has been labeled as occupied accord 
ing to the occupancy detection model . The system can then 
perform various versions of the arrival detection model to 
calculate which version provides the most accurate classi 
fication of the down - sampled image as across the set of 
down - sampled images . 
[ 0086 ] Alternatively , the system can execute a machine 
learning algorithm to determine the most significant pixels 
for threshold analysis and / or contiguous edge detection . 
More specifically , the system can : calculate a set of most 
significant pixels within the image mask based on previous 
executions of the arrival detection model and the occupancy 
detection model ; and execute the arrival detection model 
based on the set of most significant pixels in the first image 

and the set of most significant pixels in the second image . In 
one implementation , the system can execute an elimination 
based sensitivity analysis of down - sampled images of the 
workspace by selectively removing the same pixel from 
each down - sampled image and retraining the model on the 
modified images . 
[ 0087 ] Upon selecting an effective local selection model 
and / or image mask for a particular workspace , the system 
can transmit this configuration information to the sensor 
block . In response , the sensor block can modify its arrival 
detection model and / or the image mask corresponding to a 
workspace according to the configuration information . 
[ 0088 ] In another implementation , the system can imple 
ment a machine learning algorithm or search algorithm to 
determine a minimum resolution for the lower - resolution 
images at which the arrival detection model can still reliably 
( i.e. with greater than a threshold accuracy ) detect occu 
pancy of the workspace . For example , after identifying an 
effective arrival detection model , the system can perform the 
arrival detection model at various down - sampled resolutions 
until the arrival detection model fails to correctly identify 
the occupancy of the workspace in a threshold proportion of 
test images of the workspace . Upon calculating a minimum 
resolution for the lower - resolution images , the system can 
transmit the resolution information to the sensor block , 
which can configure the optical sensor of the sensor block to 
capture the lower - resolution images at the calculated reso 
lution . 
[ 0089 ] In one variation , the gateway can execute the 
aforementioned feedback algorithms in order to save battery 
energy at the sensor block because the aforementioned 
feedback algorithms can be computationally intensive . In 
this variation , the sensor block can periodically offload 
high - resolution images to the gateway for further evaluation . 
Upon generating an output of the feedback algorithm ( i.e. 
model parameters , resolutions , most - significant pixel loca 
tions ) , the gateway can then transmit this output to the 
sensor block . The sensor block can then modify its local 
arrival detection model according to the received output of 
the feedback algorithm . 

7. Departure Detection Mode 
[ 0090 ] As shown in FIG . 4 , the sensor block can operate 
in departure detection mode to : record successive higher 
resolution images of the workspace at a lower frequency 
( when compared to the series of higher - frequency , lower 
resolution images recorder in arrival detection mode ; e.g. , 
on a ten minute time interval ) ; and execute the occupancy 
detection model based on each recorded higher - resolution 
image . Thus , the system can selectively decrease the tem 
poral resolution in detecting departure of users from the 
workspace ( i.e. by decreasing the imaging frequency of the 
sensor block relative to the higher imaging frequency of the 
sensor block in the arrival detection mode ) , while maintain 
ing accuracy in classifying the occupancy of the workspace , 
thereby making available additional battery energy for when 
the sensor returns to arrival detection mode . 
[ 0091 ] 7.1 High - Resolution Image Capture and Transmis 
sion 
[ 0092 ] Generally , while in departure detection mode , the 
sensor block captures a sequence of higher - resolution 
images and executes the occupancy detection model to 
detect a new vacancy of the current occupied workspace in 
the field of view of the sensor block . More specifically , the 
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occupancy detection model in response to a confidence score 
for a detection ( of either arrival or departure ) of the arrival 
departure detection model lower than a threshold confidence 
score . 

[ 0097 ] In another implementation in this variation , the 
system can record a pair of lower - resolution images depict 
ing multiple workspaces , and execute the arrival - departure 
model on each of these workspaces to detect either arrival or 
departure from these workspaces . Thus , the system can 
record higher - resolution images at times independent of the 
current occupancy status of workspaces that instead act as 
confirmation images of either arrival or departure of humans 
from workspaces within the field of view of the sensor 
block . 

sensor block can record higher - resolution images ( e.g. , 640 
by 480 or similar to the resolution of the confirmation 
images ) at a lower imaging frequency as determined by an 
internal clock of the sensor block . The imaging frequency 
can be predetermined ( e.g. , a 10- , 15- , or 20 - minute time 
interval ) or can vary depending on the time of day , day of the 
week , historical utilization of the work area within the field 
of view of the sensor block , etc. Furthermore , the sensor 
block can periodically synchronize its clock with the gate 
way based on standard time synchronization protocols to 
synchronize the sensor block's capture of the higher - reso 
lution images with other sensor blocks communicating with 
the same gateway . 
[ 0093 ] In one implementation , upon confirming occu 
pancy of the workspace via the occupancy detection model 
based on a first high - resolution confirmation image , the 
system can transition into departure detection mode by 
taking a second ( higher - resolution ) image succeeding the 
confirmation image by a second time interval corresponding 
to the lower imaging frequency of the sensor block in 
departure detection mode . More specifically , at a time suc 
ceeding the confirmation image time by a second time 
interval longer than the first time interval ( between lower 
resolution images ) , the system can : record a fourth ( higher 
resolution ) image of the workspace at the sensor block ; and 
execute the occupancy detection model based on the fourth 
image . 
[ 0094 ] While operating in departure detection mode , the 
system can transition back into arrival detection mode in 
response to detecting a vacancy at a workspace in the field 
of view of the sensor block . When this occurs , the system 
can update the occupancy status of the workspace to indicate 
vacancy at the workspace and initiate arrival detection mode 
once again . More specifically , the system can , in response to 
detecting vacancy of the workspace via the occupancy 
detection model , record a series of lower - resolution images 
and execute the arrival detection model based on the series 
of lower - resolution images . 

8. Adaptive Detection Mode 
[ 0095 ] As shown in FIG . 5 , in one variation , the system 
can operate in an arrival - departure detection mode by con 
tinuing to record lower - resolution images and execute an 
arrival - departure detection model during departure detection 
mode , thereby saving additional battery energy when com 
pared to recording a series of higher - resolution images and 
executing the occupancy detection model . More specifically , 
the system can record lower - resolution images at a lower 
imaging frequency than the imaging frequency in arrival 
detection mode and can execute the arrival - departure detec 
tion model based on each consecutive pair of lower - resolu 
tion images . Upon detecting departure via the arrival - depar 
ture detection model , the system can trigger the sensor block 
to record a higher - resolution confirmation image to confirm 
the departure and , if confirmed , successively update the 
occupancy status of the workspace . Thus , the system records 
lower - resolution images and executes the low - compute 
arrival - departure detection model and records higher - reso 
lution images and executes the high - compute occupancy 
detection model in order to confirm changes ( e.g. , either 
detected arrival or departure ) in occupancy detected by the 
arrival - departure detection model . 
[ 0096 ] In one implementation of this variation , the system 
can also record higher - resolution images and execute the 

9. Hybrid Detection Mode 
[ 0098 ] As shown in FIG . 4 , in one implementation , if there 
are multiple workspaces within the field of view of the 
sensor block and the workspaces have different occupancy 
statuses , the sensor block can operate in a hybrid detection 
mode by executing Blocks of the method S100 according to 
both the arrival detection mode and the departure detection 
model . Generally , the sensor block accomplishes this by : 
capturing successive lower - resolution images at a first fre 
quency ( i.e. with a shorter intervening time interval ) and 
capturing higher - resolution images at a second lower fre 
quency ( i.e. with a longer intervening time interval ) . More 
specifically , the system can access an occupancy status of a 
second workspace in a work area encompassing the first 
workspace and the second workspace . In response to the 
second occupancy status indicating vacancy of the second 
workspace , during the second time period succeeding the 
first time period , the system can : record a third series of 
images of a second workspace at the sensor block and at the 
first imaging frequency ; execute the arrival detection model 
based on the third series of images , and detect human arrival 
at the second workspace via the arrival detection model . 
Thus , the model can simultaneously record a series of 
lower - resolution images at a higher frequency in order to 
detect arrival of a human at a vacant workspace while also 
recording a series of higher - resolution images at a lower 
frequency in order to detect departure of a human from an 
occupied workspace . 
[ 0099 ] Like the sensor block operating in arrival detection 
mode , the sensor block operating in hybrid detection mode 
executes the arrival detection model for each recorded 
lower - resolution image but only on pixels of the lower 
resolution image within image masks corresponding to 
vacant workspaces . Thus , the sensor block conserves pro 
cessing time ( and therefore battery life ) while executing the 
arrival detection model for the vacant workspaces within the 
lower - resolution images . 
[ 0100 ] While operating in a hybrid mode , the sensor block 
detects departures from occupied workspaces by transmit 
ting each recorded higher - resolution image to the gateway ; 
and receiving a classification of the workspaces with occu 
pancy statuses indicating that they are occupied . If the 
gateway returns a classification indicating vacancy , then the 
sensor block updates the occupancy status for the corre 
sponding workspace . In one implementation , the sensor 
block can also update the occupancy status of a vacant 
workspace to indicate occupancy according to a classifica 
tion from the gateway ( e.g. , in cases where the arrival 
detection model failed to detect an arrival at a workspace ) . 
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Thus , by periodically transmitting higher - resolution images 
to be analyzed by the gateway the system can check the 
accuracy of the arrival detection model . 
[ 0101 ] In this manner , the sensor block and the gateway 
can track arrivals of humans at vacant workspaces and the 
departure of humans from occupied workspaces within the 
same time period . 
[ 0102 ] 9.1 Scheduling 
[ 0103 ] In one implementation , while operating in hybrid 
detection mode , the sensor block can record lower - resolu 
tion images and higher - resolution images according to a 
schedule instead of recording each sequence of images at a 
particular frequency . Generally , the sensor block can record 
successive lower - resolution images at a particular frequency 
and then replace a certain proportion of the lower - resolution 
images with higher - resolution images . For example , the 
sensor block can record a lower - resolution image every two 
minutes and record a higher - resolution image every fifth 
image ( i.e. a higher - resolution image every ten minutes ) . 
Therefore , a higher - resolution image replaces a lower - reso 
lution image every ten minutes and is evaluated via the 
occupancy detection model . 
[ 0104 ] In one implementation , the system can increase or 
decrease the frequency of images in the schedule based on 
the time of day , thereby executing a daily schedule for 
recording lower - resolution and higher - resolution images . 
However , the system can schedule lower - resolution and 
higher - resolution image capture according to any daily or 
weekly schedule in order to manage battery energy con 
sumption of the sensor block and to throttle the arrival time 
resolution and departure time resolution of the system 
relative to each other . 
[ 0105 ] 9.2 Transmission Limits 
[ 0106 ] In the remote execution variation , when operating 
in arrival detection mode , the sensor block records and 
transmits a higher - resolution confirmation image in 
response to detecting an arrival via the arrival detection 
model and based on a last lower - resolution image . However , 
when operating in hybrid detection mode , the sensor block 
is configured to periodically record and transmit higher 
resolution images in order to detect departures . Therefore , it 
can be redundant and therefore wasteful of battery energy 
for the sensor block to automatically trigger recording and 
transmission of a confirmation image . Thus , the sensor block 
can implement conditional logic when triggering the capture 
and transmission of a higher - resolution confirmation image 
to limit instances of redundant higher - resolution capture and 
transmission . Additionally or alternatively , the sensor block 
can record and transmit scheduled higher - resolution images 
based on conditional logic . 
[ 0107 ] In one implementation , the sensor block records a 
number of higher - resolution images ( including scheduled 
higher - resolution images and confirmation images ) sent 
within a rolling time buffer ( e.g. , a 20 - minute buffer ) . The 
sensor block can then cancel the capture and transmission of 
any scheduled higher - resolution images or triggered confir 
mation images when a threshold number ( e.g. , three ) of 
higher - resolution images has been recorded within the roll 
ing buffer . Furthermore , the sensor block can implement 
multiple durations of rolling time buffers , each with a 
different corresponding maximum number of higher - resolu 
tion image captures and transmissions . For example , the 
sensor block can implement : a first rolling buffer of two 
minutes with a first maximum number of higher - resolution 

images of one ; a second rolling buffer of 10 minutes with a 
second maximum number of higher - resolution images of 
three ; and a third rolling buffer of 20 minutes with third 
maximum number of higher - resolution images of four . 
[ 0108 ] 10. Adaptive Detection Mode 
[ 0109 ] In one implementation , the system can operate in 
an adaptive detection mode where the sensor block can 
adaptively modify its imaging frequency in arrival detection 
mode and departure detection mode in order to prioritize 
arrival detection and / or departure detection while conserv 
ing battery energy of the sensor block . More specifically , the 
sensor block can store , in local memory , a lower - resolution 
imaging frequency function that takes as input a set of input 
data ( e.g. , the time of day , the current total occupancy of the 
work area ) and outputs a lower - resolution imaging fre 
quency . The sensor block can then record lower - resolution 
images of workspaces at the lower - resolution imaging fre 
quency when operating in arrival detection mode . Addition 
ally , the sensor block can store , in local memory , a higher 
resolution imaging frequency function that takes as input the 
set of input data ( e.g. , the time of day , the current total 
occupancy of the work area ) and outputs a higher - resolution 
imaging frequency ; the sensor block can then record higher 
resolution images at the higher - resolution imaging fre 
quency when operating in departure detection mode . 
[ 0110 ] In one example , the system can modulate the 
imaging frequency of a sensor block based on the time of 
day . More specifically , the system can : during the first time 
period , record a first series of images of a first workspace at 
the sensor block and at the first imaging frequency , the first 
imaging frequency based on the time of day of the first time 
period ; and , during the second time period succeeding the 
first time period , record the second series of images of the 
first workspace at the sensor block and at the second imaging 
frequency , the first imaging frequency based on the time of 
day of the second time period . Thus , the system can increase 
the lower - resolution imaging frequency ( for arrival detec 
tion ) for time periods during which a large number of 
humans are arriving at a workspace ( e.g. , during the start of 
the workday such as between 7:00 AM and 9:00 AM ) and 
decrease the lower - resolution imaging frequency for time 
periods later in the day during which there are fewer arrivals 
at the work area . Likewise , the system can increase the 
higher - resolution image frequency during time periods of 
frequent human departure from workspaces ( e.g. , during the 
end of the workday such as between 4:00 PM and 6:00 PM ) 
or during time periods of high activity where additional 
metadata relevant to utilization of the work area may be 
available ( e.g. , during the working hours of the workday 
such between 9:00 AM and 12:00 PM and between 1:00 PM 
and 4:00 PM ) . 
[ 0111 ] In another example , the system can modulate the 
imaging frequency based on the current total occupancy of 
the work area that includes a workspace within the field of 
view of the sensor block . More specifically , the system can 
access a set of occupancy statuses of a set of workspaces 
located in a work area , the set of workspaces including the 
first workspace ; calculate a total occupancy of the work 
area ; record the first series of images of the first workspace 
at the sensor block and at the first imaging frequency , the 
first frequency based on the total occupancy of the work 
area ; and record the second series of images of the first 
workspace at the sensor block and at the second imaging 
frequency , the second imaging frequency based on the total 
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occupancy of the work area . Thus , during periods of high 
occupancy , when there are few available workspaces in the 
work area , the system can increase the lower - resolution 
imaging frequency ( for improved arrival detection ) and can 
increase the higher - resolution imaging frequency ( for 
improved departure detection ) , thereby improving the time 
resolution of occupancy statuses for the work area across the 
board in order to aid humans in locating desks that are not 
currently occupied . Additionally , during periods of low 
occupancy , the system can decrease the lower - resolution 
imaging frequency and decrease the higher - resolution imag 
ing frequency , thereby conserving battery energy of the 
sensor block because humans may be able to select from a 
larger number of readily available vacant workspaces within 
the work area . 
[ 0112 ] In yet another example , the system can modulate 
the imaging frequency of the sensor block based on the types 
of workspaces present within the field of view of the sensor 
block . For example , when the sensor block is located over a 
conference room , the system can increase the imaging 
frequency ( lower - resolution and higher - resolution ) of the 
sensor block in order to improve the arrival and departure 
time resolution of the sensor block for the relative high 
demand conference room . In another example , when the 
sensor block is located over a set of agile desks , the system 
can decrease the relative imaging frequency ( lower - resolu 
tion and higher - resolution ) since these desks are , on average , 
lower turnover workspaces than a conference room . 

11. Remote Scheduling System and User Interface 
Representation 

[ 0113 ] Generally , the system can transmit an indication of 
the occupancy status of a workspace to the remote sched 
uling system such that the remote scheduling system can 
display a GUI representation of the occupancy status of the 
workspace to users of the system in Block S170 . More 
specifically , the system can transmit the occupancy status to 
a remote scheduling system upon confirming a workspace as 
occupied via the occupancy detection model , or upon detect 
ing vacancy of a workspace via the occupancy detection 
model . Thus , by reporting the occupancy status of the 
workspace to the remote scheduling system , the system can 
communicate the occupancy status of the workspace to 
various users of the system who may then more effectively 
choose workspaces at which to work . 
[ 0114 ] The remote scheduling system can communicate 
with a number of displays ( e.g. , tablet computers , smart 
phones , or video monitors ) each displaying a GUI repre 
senting the occupancy statuses of workspaces in a work area . 
For example , the GUI can include a map of the work area 
depicting the position of individual workspaces within the 
work area . The GUI can also include an indication of the 
occupancy status of each workspace such as via a change in 
color ( e.g. , green representing a vacant occupancy status , red 
representing an occupied occupancy status ) or via the pres 
ence or absence of a symbol ( e.g. , a presence of a human 
icon representing an occupied occupancy status , an absence 
of a human icon representing a vacant occupancy status ) . In 
an additional example , the GUI can include an indication of 
the most recent update to the occupancy status of each 
workspace ( e.g. , a timestamp of the latest image including 
each workspace on which the occupancy detection model 
was executed by the system ) . 

[ 0115 ] Additionally , in response to detecting human 
arrival via the arrival detection model ( i.e. prior to confir 
mation by the occupancy detection model ) the system can 
modify the representation of the workspace in the GUI 
representing the work area . More specifically , in response to 
detecting human arrival at the workspace via the arrival 
detection model , the system can : transmit an indication of 
the human arrival at the workspace to the remote scheduling 
system and , at the remote scheduling system in response to 
receiving the indication of human arrival , represent the 
human arrival at the workspace with a first graphical rep 
resentation in a user interface ; and , at the remote scheduling 
system in response to receiving the occupancy status indi 
cating occupancy of the workspace , represent the occupancy 
of the workspace with a second graphical representation in 
the user interface . Thus , the system can represent a detected 
arrival at a workspace that has yet to be confirmed by the 
system as occupancy of the workspace in the GUI . For 
example , the system can indicate that the workspace is 
occupied pending confirmation via a flashing red and green 
representation , thereby indicating that the workspace may be 
confirmed as occupied in the near future . 
[ 0116 ] In one implementation , via the remote scheduling 
system , the system can represent an occupied with no human 
present state for workspaces in the work area ( e.g. , via a 
third color such as orange or yellow , or via an additional 
icon ) in order to indicate that a workspace is occupied but 
not currently being used . Therefore , a user of the system 
may be able to locate the human that has left her personal 
items at the workspace and potentially occupy the work 
space instead of this current occupant . 
[ 0117 ] However , the system can represent the occupancy 
status and / or transitional states between occupancy statuses 
of workspaces in the work area in any other way . 
[ 0118 ] The systems and methods described herein can be 
embodied and / or implemented at least in part as a machine 
configured to receive a computer - readable medium storing 
computer - readable instructions . The instructions can be 
executed by computer - executable components integrated 
with the application , applet , host , server , network , website , 
communication service , communication interface , hard 
ware / firmware / software elements of a user computer or 
mobile device , wristband , smartphone , or any suitable com 
bination thereof . Other systems and methods of the embodi 
ment can be embodied and / or implemented at least in part as 
a machine configured to receive a computer - readable 
medium storing computer - readable instructions . The 
instructions can be executed by computer - executable com 
ponents integrated by computer - executable components 
integrated with apparatuses and networks of the type 
described above . The computer - readable medium can be 
stored on any suitable computer readable media such as 
RAMS , ROMs , flash memory , EEPROMs , optical devices 
( CD or DVD ) , hard drives , floppy drives , or any suitable 
device . The computer - executable component can be a pro 
cessor but any suitable dedicated hardware device can 
( alternatively or additionally ) execute the instructions . 
[ 0119 ] As a person skilled in the art will recognize from 
the previous detailed description and from the figures and 
claims , modifications and changes can be made to the 
embodiments of the invention without departing from the 
scope of this invention as defined in the following claims . 
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I claim : 
1. A method for detecting occupancy of a workspace 

comprising : 
accessing an occupancy status of the workspace ; 
in response to the occupancy status indicating vacancy of 

the workspace : 
at a first time , recording a first image of the workspace 

at a sensor block , the first image characterized by a 
first resolution ; 

at a second time succeeding the first time by a first time 
interval , recording a second image of the workspace 
at the sensor block , the second image characterized 
by the first resolution ; and 

executing an arrival detection model based on the first 
image and the second image ; 

in response to detecting human arrival at the workspace 
via the arrival detection model : 
at a third time , recording a third image of the work 

space at the sensor block , the third image character 
ized by a second resolution greater than the first 
resolution ; and 

executing an occupancy detection model based on the 
third image ; and 

in response to detecting occupancy of the workspace via 
the occupancy detection model : 
updating the occupancy status to indicate occupancy of 

the workspace ; and 
transmitting the occupancy status to a remote schedul 

ing system . 
2. The method of claim 1 : 
wherein executing the arrival detection model based on 

the first image and the second image further comprises 
executing the arrival detection model based on the first 
image and the second image , the arrival detection 
model characterized by a first energy consumption ; and 

wherein executing the occupancy detection model based 
on the third image further comprises executing the 
occupancy detection model based on the third image , 
the occupancy detection model characterized by a 
second energy consumption . 

3. The method of claim 1 : 
wherein accessing the occupancy status of the workspace 

further comprises accessing an occupancy status of the 
workspace at the sensor block ; 

wherein executing the arrival detection model based on 
the first image and the second image further comprises 
executing the arrival detection model based on the first 
image and the second image at the sensor block ; 

further comprising , in response to detecting human arrival 
at the workspace via the arrival detection model , trans 
mitting the third image from the sensor block to a 
gateway ; and 

wherein executing the occupancy detection model based 
on the third image further comprises executing the 
occupancy detection model based on the third image at 
the gateway ; 

further comprising , in response to detecting occupancy of 
the workspace via the occupancy detection model , 
transmitting an indication of occupancy of the work 
space from the gateway to the sensor block ; 

wherein updating the occupancy status to indicate occu 
pancy of the workspace further comprises updating the 
occupancy status to indicate occupancy of the work 
space at the sensor block ; and 

wherein transmitting the occupancy status to the remote 
scheduling system further comprises transmitting the 
occupancy status from the gateway to the remote 
scheduling system . 

4. The method of claim 1 : 
wherein recording the first image of the workspace at the 

sensor block further comprises recording the first image 
of the workspace at the sensor block via a first optical 
sensor ; 

wherein recording the second image of the workspace at 
the sensor block further comprises recording the second 
image of the workspace at the sensor block via the first 
optical sensor ; and 

wherein recording the third image of the workspace at the 
sensor block further comprises recording the third 
image of the workspace at the sensor block via a second 
optical sensor . 

5. The method of claim 1 : 
further comprising accessing an image mask correspond 

ing to the workspace , the image mask defining a 
subsection of the image occupied by the workspace ; 

wherein executing the arrival detection model based on 
the first image and the second image further comprises 
executing the arrival detection model based on the first 
image within the image mask and the second image 
within the image mask ; and 

wherein executing the occupancy detection model based 
on the third image further comprises executing the 
occupancy detection model based on the third image 
within the image mask . 

6. The method of claim 5 : 
further comprising calculating a set of most significant 

pixels within the image mask based on previous execu 
tions of the arrival detection model and the occupancy 
detection model ; and 

wherein executing the arrival detection model based on 
the first image within the image mask and the second 
image within the image mask further comprises execut 
ing the arrival detection model based on the set of most 
significant pixels in the first image and the set of most 
significant pixels in the second image . 

7. A method for detecting occupancy of a workspace 
comprising : 

accessing an occupancy status of the workspace ; 
in response to the occupancy status indicating vacancy of 

the workspace : 
at a first time , recording a first image of the workspace 

at a sensor block ; 
at a second time succeeding the first time by a first time 

interval , recording a second image of the workspace 
at the sensor block ; and 

executing an arrival detection model based on the first 
image and the second image , the arrival detection 
model characterized by a first energy consumption ; 

in response to detecting human arrival at the workspace 
via the arrival detection model : 
at a third time , recording a third image of the work 

space at the sensor block ; and 
executing an occupancy detection model based on the 

third image , the occupancy detection model charac 
terized by a second energy consumption greater than 
the first energy consumption ; and 
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in response to detecting occupancy of the workspace via 
the occupancy detection model : 
updating the occupancy status to indicate occupancy of 

the workspace ; and 
transmitting the occupancy status to a remote schedul 

ing system , the occupancy status indicating occu 
pancy of the workspace . 

8. The method of claim 7 , further comprising : 
at a fourth time succeeding the third time by a second time 

interval longer than the first time interval , recording a 
fourth image of the workspace at the sensor block ; and 

executing the occupancy detection model based on the 
fourth image . 

9. The method of claim 8 , further comprising , in response 
to detecting vacancy of the workspace via the occupancy 
detection model based on the fourth image : 

at a fifth time , recording a fifth image of the workspace at 
the sensor block ; 

at a sixth time succeeding the fifth time by the first time 
interval , recording a sixth image of the workspace at 
the sensor block ; and 

executing the arrival detection model based on the fifth 
image and the sixth image . 

10. The method of claim 7 : 
wherein accessing the occupancy status of the workspace 

further comprises accessing the occupancy status of the 
workspace , in local memory of the sensor block ; 

wherein executing the arrival detection model based on 
the first image and the second image further comprises 
executing the arrival detection model based on the first 
image and the second image at the sensor block ; 

wherein executing the occupancy detection model based 
on the third image further comprises executing the 
occupancy detection model based on the third image at 
the sensor block ; 

wherein updating the occupancy status to indicate occu 
pancy of the workspace further comprises updating the 
occupancy status to indicate occupancy of the work 
space in the local memory of the sensor block ; and 

wherein transmitting the occupancy status to the remote scheduling system further comprises transmitting the 
occupancy status from the sensor block to the remote 
scheduling system . 

11. The method of claim 7 , wherein executing the occu 
pancy detection model based on the third image further 
comprises executing a computer vision classification algo 
rithm to detect an occupancy status of the workspace , the 
occupancy status being one of : 

occupied ; 
vacant ; and 
occupied with no human present . 
12. The method of claim 7 , wherein executing the arrival 

detection model based on the first image and the second 
image further comprises , in response to a set of pixels values 
in an image mask corresponding to the workspace in the 
second image exceeding a first set of pixel value thresholds , 
detecting human arrival at the workspace . 

13. The method of claim 7 , wherein executing the arrival 
detection model based on the first image and the second 
image further comprises : 

detecting a presence of the first contiguous edge in the 
first image ; and 

in response to detecting an absence of the first contiguous 
edge in the second image , detecting human arrival at 
the workspace . 

14. The method of claim 7 : 
further comprising accessing a template image of the 

workspace ; 
wherein executing the arrival detection model based on 

the first image and the second image further comprises : 
generating a first difference image between the tem 

plate image and the first image ; 
detecting a human arrival in the workspace based on 

the first difference image ; 
generate a second difference image between the tem 

plate image and the second image ; and 
confirming the human arrival in the workspace based 

on the second difference image . 
15. The method of claim 7 , further comprising : 
in response to detecting human arrival at the workspace 

via the arrival detection model : 
transmitting an indication of the human arrival at the 

workspace to the remote scheduling system ; and 
at the remote scheduling system , in response to receiv 

ing the indication of human arrival , representing the 
human arrival at the workspace with a first graphical 
representation in a user interface ; and 

at the remote scheduling system , in response to receiving 
the occupancy status indicating occupancy of the work 
space , representing the occupancy of the workspace 
with a second graphical representation in the user 
interface . 

16. A method comprising : 
accessing a first occupancy status of a first workspace ; 
in response to the first occupancy status indicating 

vacancy of the first workspace : 
during a first time period , recording a first series of 

images of the first workspace at a sensor block and 
at a first imaging frequency ; and 

executing an arrival detection model based on the first 
series of images ; 

in response to detecting human arrival at the first work 
space via the arrival detection model : 
during a second time period succeeding the first time 

period , recording a second series of images of the 
first workspace at the sensor block and at a second 
imaging frequency ; and 

executing an occupancy detection model based on the 
second series of images ; and 

in response to detecting occupancy of the first workspace 
via the occupancy detection model : 
updating the first occupancy status to indicate occu 
pancy of the first workspace ; and 

transmitting the first occupancy status to a remote 
scheduling system . 

17. The method of claim 16 : 
wherein , during the first time period , recording the first 

series of images of the first workspace at the sensor 
block and at the first imaging frequency further com 
prises , during the first time period , recording the first 
series of images of the first workspace at the sensor 
block and at the first imaging frequency , the first 
imaging frequency based on the time of day of the first 
time period ; and 

wherein , during the second time period succeeding the 
first time period , recording the second series of images 
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of the first workspace at the sensor block and at the 
second imaging frequency further comprises , during 
the second time period succeeding the first time period , 
recording the second series of images of the first 
workspace at the sensor block and at the second imag 
ing frequency , the first imaging frequency based on the 
time of day of the second time period . 

18. The method of claim 16 : 
wherein accessing the first occupancy status of the first 

workspace further comprises accessing a set of occu 
pancy statuses of a set of workspaces located in a work 
area , the set of workspaces comprising the first work 
space ; 

further comprising calculating a total occupancy of the 
work area ; 

wherein recording the first series of images of the first 
workspace at the sensor block and at the first imaging 
frequency further comprises recording the first series of 
images of the first workspace at the sensor block and at 
the first imaging frequency , the first frequency based on 
the total occupancy of the work area ; and 

wherein recording the second series of images of the first 
workspace at the sensor block and at the second imag 
ing frequency further comprises recording the second 
series of images of the first workspace at the sensor 
block and at the second imaging frequency , the second 
imaging frequency based on the total occupancy of the 
work area . 

19. The method of claim 16 , further comprising : 
accessing a second occupancy status of a second work 

space in a work area encompassing the first workspace 
and the second workspace ; and 

in response to the second occupancy status indicating 
vacancy of the second workspace : 
during the second time period succeeding the first time 

period , recording a third series of images of a second 
workspace at the sensor block and at the first imag 
ing frequency ; and 

executing the arrival detection model based on the third 
series of images ; and 

detecting human arrival at the second workspace via 
the arrival detection model . 

20. The method of claim 16 , further comprising : 
accessing a second occupancy status of a second work 

space ; 
in response to the second occupancy status indicating 

vacancy of the second workspace : 
during a third time period , recording a third series of 

images of the second workspace at the sensor block 
and at the first imaging frequency ; and 

executing the arrival detection model based on the third 
series of images ; 

in response to detecting human arrival at the second 
workspace via the arrival detection model , during a 
fourth time period succeeding the third time period , 
recording a second series of images of the second 
workspace at the sensor block and at the second imag 
ing frequency ; 

executing the occupancy detection model based on the 
fourth series of images ; and 

in response to detecting vacancy of the second workspace : 
maintaining the second occupancy status to indicate 

vacancy of the second workspace ; and 
recording a fifth series of images of the second work 

space at the sensor block and at the first imaging frequency 


