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SensorUp is the leader in Internet of Things cloud service

platform for customers who rely on geospatial in their [oT
Implementations.

Our Cloud-based API| allows our customers to rapidly aggregate
and coordinate multiple loT systems, and then-transform them
INnto actionable Insights.

NATO Defence Innovation Award Winner

\
/ on Secured Federation of loT Devices
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Consolidating Different Sensor Networks
with Open Geospatial Standards-based Software
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Vision - System of Systems
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OGC SensorThings API enables
network effects for loT.




WGy Government support: Ocean data testbed / infrastructure
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https://www.darpa.mil/attachments/Ocean%20of%20Things%20Proposers%20Day.pdf

ObservedProperty

Sensor +name: CharacterString
+definition: URI
+description: CharacterString

+description: CharacterString
+encodingType: ValueCode
+metadata: Any

1 +observedProperty

+Sensor

0..* | +datastreams

Datastream Observation

+datastreams .
Z-a ’ ? a //. —_ +description: CharacterString +phenomenonTime: TM_Object
0.." | +observationType: ValueCode R datastream +observations | HresultTime: TM_Instant

+unitOfMeasurement: JSON_Object +result: Any
0. |+observedArea: GM_Envelope[0..1] 1 0. | +resultQuality: DQ_Element(0.."]

+phenomenonTime: TM_Period[0..1] +validTime: TM_Period[0..1]
a S e a a +datastreams | +resultTime: TM_Period[0..1] +parameters: NamedValue[0.."]
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+things
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R { , / P / +properties: JSON_Object[0..1] 1 +HealureOfinterest
«CodelList»

. tureOfint
0- +things 0..* +historicalLocations ValueCode Fea nterest
+description: CharacterString
HistoricalLocation +encodingType: ValueCode

- +feature: Any
+time: TM_Instant

0.” +locations

Location 0. 4historicalLocations

+description: CharacterString
+encodingType: ValueCode
+location: Any

& sensorup



sensorUp ol Data & Analytics Platform

Aggregate data from disparate sensors and location data rapidly & transform them into actionable Insights

5 | Ay | SMARTCITY MANAGEMENT
CONNECTED VEHICLES : :
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SensorThings Cloud
Cloud Analytics + Insight Engine

LOCATION ENABLED. GUARANTEED INTEROPERABILITY. MASSIVELY SCALABLE &1 SMART BUILDINGS

-------- lm SMART FIELD SERVICES

DATA
FUSION

GATEWAY - DATA f
INGESTION SECURITY & DEVICE MANAGEMENT

SMART CITIZEN ENGAGEMENT
ENVIRONMENTAL DATA | <0 0ce S0/ OBC
S TUES AR ; 1S0/0GC SENSOR DATA GIS :
. STANDARDS "'CONTROL | ITEROPERABLE  ANALYTICS&AI. yorieaTions -~ STORAGE . FOUNDATION STANDARDS L@ SMART FIRST RESPONDERS
INDUSTRIAL CONTROL SYSTEMS | (471 / MQTT HTTP / MQTT . (=
_IMPORTED LEGACY DATA b ‘ SMART 3RD PARTY SOLUTIONS

DATA COLLECTION SENSORUP PLATFORM-AS-A-SERVICE

!“ SMART LOGISTICS & FIELD OPERATIONS E CRITICAL OPERATIONS ASSET PERFORMANCE MANAGEMENT
optimizing operations, unleash hidden value |OT - Enabled Situational Awareness will save : Improve operational efficiencies
from loT and tracking data, and uncover 60 seconds of response time for every incident by offering a real-time and unified view of
actionable insights asset performance data
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Some Numbers About Sensor Things

Very Mature =cosystem

2 years 2 32 papers 9 -+ server 82 repos

since the found on Google implementations found on GitHub
publication of the Scholar from different
standard vendors
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Sensorp 1s a Reterence Implementation of OGG
SensorThings AP

QGC 2. SensorThings 1.0

Open Geospatial Consortium (OGCO) I1s the'most prominent
standard organization for geospatial web services and data.
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Connected Drones
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Connected Dashcams
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Dashboards v

Car 1 with Dash-Cam in Taipei - speed

LE )
Leaflet | Imagery from GiIScience Research Group @ University of
Heidelberg — Map data © OpenStreetMap




Connected Intersections

SensorUp Traffic

Admin / Dashboard

Traffic Volume Overview (2018-09-09) Top 5 Intersecitions (2018-09-09)

Directions (2018-09-09)

WB:11309(20.15%) ————_

EB:13363(23.81%)

Leaflet | © OpenStreetMap © CartoDBaaa
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| ORAWAN and sensorlnings AP

Calgary [ City Asset Tracking Admin @ sensorup

Show All

bt

Select Date Range [0

LT100-3565

O CLASS_A
@ Last Location
@ Tracks

LT100-53550

O CLASS_A
@ Last Location
@ Tracks

LT100-B3550
CLASS_A

@ Last Location e
() Tracks

Leaflet | © OpenStreetMap © CartoDB
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| oORAVWaN Buttons as Sensors

®  ® ) calgary HD Button x Steve

& (' @ Secure https://city-help-desk-button.sensorup.com/buttons/2 ® 0 ® & mQO & G ©

Help Desk Admin ¥ @sen_sg_wp

Calgary |#8)

Dashboard / LoRa Button #2

LoRa Button 9D7C: General Location: Andrew Davison Building

« Status: m

Supplier: test supplier
Model: test device model
Battery Model: 3.0V Alkaline Battery

Type Status Template Recipients XOWNTOWN Battery Level

email press Hello, a customer * Rob
is here pressing

Button {ID} at 1 OOO/O

{Location} on

{Time}

Hello, a customer * Rob Leaflet | © OpenStreetMap © CartoDB

Messages Weekly Counts . Hourly Counts

Tuesday, July 31, 2018 10:36 AM
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Tuesday, July 31, 2018 10:36 AM 4-
3-
Tuesday, July 31, 2018 10:15 AM a R

2018-07-25 2018-07-27 2018-07-29 2018-07-31 10 12 14 16 18 20 22
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siensorThings Explorer: hitps://toronto-bike-snapshot.sensorup com/v1.0 « wi(2) A sensorup

X

Locations Datastreams Sensors

Things

Observed Properties

7061:Bloor St / Brunswick Ave

The geographic location with coordinates for the
Toronto bike share station Bloor St/ Brunswick
Ave

r216:Wellington Dog Park

The geographic location with coordinates for the
Toronto bike share station Wellington Dog Park

7211:Fort York/Garrison

he geographic location with coordinates for the
Toronto bike share station Fort York/Garrisen

7210:Mary McCormick Rec Centre

The seoeranhic location with conrdinates for the

pcations ¥

-

sensorup

7061:Bloor St / Brunswick Ave

Bloor St / Brunswick Ave Taoronto bike share
station with data of avallable bikes and available
docks

1216:Wellington Dog Park
Wellington Dog Park Toronto bike share station
with data of available bikes and available docks

T211:Fort York/Garrison

Fort York/Garrison Toronto bike share station
with data of avallable bikes and available docks

7210:Mary McCormick Rec Centre

Marv MeCormick Ree Contre Tormnto hike share

7061:Bloor St / Brunswick

Ave:available _docks

The datastream of available cocks count for the
Toronto bike share station Bloor St / Brunswick
Ave

71061:Bloor St / Brunswick

Ave:available bikes

The datastream of avallable bikes count for the
Toronto bike share station Bloor St / Brunswick
Ave

7216:Wellington Dog Park:available_docks

The datastream of available cocks count for the
Toronto bike share station Wellington Dog Park

Datastream Chart

available_docks

The total number count of available docks in a
bike station

available_bikes
The total number count of available bikes in a
hike station

available _docks
A sensor for tracking how many docks are
avaliable in 2 bike station

available_bikes

A sensor for tracking how many bikes are
available in a bike station




Asset Performance Management
- Real-time / History
- Traffic
- Inventory (Bikes)
- Incidents

Start to Finish
- 2 weeks
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@EChart

H SensorThings Chart Settings
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When lives are'on the line, every seconad counts
loT-enabled Common Operating Picture for situational Awareness
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Jet Propulsion Laboratory o e o
California Institute of Technology L @ 1
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ransforming business model by service-enabling physical assets (things)

-

A major North America logistics
company using Sensorp to

transform thelir business model by - g
service-enable the locations, . : o
trajectories, and statuses of thelr

mMobile and stationary assets.

& sensorup




Sensordp Asset Performance Management o1 can reduce at least 20%
Unnecessary site Visits

« lurbine Performance

‘ 087 :

Reduction in
Unnecessary Site Visits
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Sensor Things Ssummit 2019

Part of OGC Technical Committee Fall 20719

& sensorup



i Questions for the Audience

® How do we communicate the complicated value proposition of
(geospatial) loT interoperabillity to the rest of the world who only
have 30 seconds attention span®

e \\Vhat are the value propositions that can ONLY be delivered by
interoperable loT systems”
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SUt Your 1o

Data on the Map

®



