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EMERCOM satellite images show
crash site 1. 7km from last received
ADS-B position. h_.
5 minutes ago
Dense fog is affecting air traffic at
several big airports in Europe. We
have track...
1 hour ago
Laondon affected by fog as well. Big
delays at Heathrow, Gatwick and
London City hit
3 hours ago
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(Dflightradar24

LIVE AIR THAFFIC

C-FIVW
32,000 ft

521 kt

+ - ES

0 Apps ..l‘ Add coverage % Data / History

g \f.a

2 Marrnes\er "-J Q‘
Lwe e 'i

ENSAL '1\ ;

A Euéﬂ's:e;;'

Morth Sed

.-;9

Ariz s=rdar.
e

= 9 oy j
DR W A SRS

A "

5 i o
O Ul e L

Flight Tracking App
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“In a recent survey of airline pilo at they spent

just seven minutes manually piloting their planes in a typical ms  as %
flight. Pilots operating Airbus planes spent half that time.” {Ll]l‘:\ﬂll ‘!I_I_Ut'ls Ermw"

The Mobility Revolution
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Over 60% of fatal aircraft accidents are due to pilot error.
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The Mobility Revolution Source, Flight Radar University Bielefeld
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Consumer loT and Industrial loT QULSAR

Consumer Internet of Things
(CloT)

Industrial Internet of Things

Cyber-Physical Systems
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30— 50 B connected devices!

Industrial loT requires ‘real time’
data analytics

Lack of deployable precise time
technology / platform for loT
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Traditional loT Architecture QULSAR

Components of a Traditional Internet of Things Architecture

Bid data /

Context
; i Computing
Real-Time Analytics |} o
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loT Gateway Device

Publish /
Subscribe

Sensor Data History

Cloud
Operational data in the Cloud Infrastructure

& Dashboards /
i Predictive
Analytics

In-memory Analytics
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Adaptation for Cyberphysical Systems QULSAR

Sensors & Real time Analytics Operational Analytics Big Data Analytics
actuators
Rapid “reflex”

“Reflex”
analytics

loT Gateway Device
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loT Devices = Smart loT Devices
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Precise clock &
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timing/

Smart loT Device

4 Smart loT device: precise + stable + accurate + robust + ubiquitous
+ cost effective clock

4 Real Time Data - information: requires time element ; higher scale
-> Increasing precision
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Gateway Platform QULSAR

Abilities/requirements ...

4 Ubiquitously deployable

4 Dynamic high scalability

4 Accurate timing of sensor data + error bounds

4 Accurate timed execution of actuator commands
4 Precision monitoring in mission critical applications
« Support rapid response.
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Connected Cars

Example Use Cases

Remote Management, diagnostics and service

Telemetry and insurance

Real time infrastructure and navigation

Infotainment / In car WiFi

V2V and V2I (Car to Car and Car to Road communication)
arkessa

Source: C2X Connectivity & Safety, Munich, Sept 2015, © Arkessa



VOLKSWAGEN

AETIEMGESELLSCHAFT

Vehicle2X Communication
Avutomotive Requirements for Future Mobile Networks

Lane width 3.5m

Grid width 0.3 x.0.3 m?

Distance to lane side 0.75 m

Car width 2 m

Distance to lane side 0.75 m

Source: C2X Connectivity & Safety, Munich, Sept 2015, © Volkswagen

@ FAHRZEUGINFORMATIONSSYSTEM E Seite 10 FLEKTRONIK & FAHRZEUG @




VOLKSWAGEN
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Vehicle2X Communication
Automotive Requirements for Future Mobile Networks

End-to-End Latency

B From the lane width of 3.5 m we derive a position accuracy of 0.3 m

B Trajectory planning with a grid of 0.3 x 0.3 m? to keep the vehicle in the lane
B The lateral controller has to update the ocutput every 10 ms (5 ms)

B While we cover one grid element with 30 m/s =108 km/h

B Within 10 ms: communication with 3 participants: sending the own trajectory, receiving the other trajectories,
(compare them to the observations)

B Not possible with WLAN-based vehicle2X technology due to quasi continuous transmission during overtaking
and blocking of the vehicle2X control channel.

B Managed/unmanaged D2D with approx. 3 ms per communication inclusive latency

B Massive machine type communication with small data packages

@ FAHFRE CINFORMAT NS FTTEMS Source: C2X Expert Forunt@¥tunich, Sept 2015, © Volkswagen @



loT: Sensor Sync

GNSS used to
sync sensor
network
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Trust in Standards QULSAR

4 We trust machines (to some extent)
4 But we want to trust them even more (C2X)
4 Machines (Things) are built on standards
4 Need Standards for:
— ensuring interoperability
— performance expectations & conformance testing
— customer acceptance.

4 But also for
— New reference architectures

— Simplified command, control & management
(NMS).
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Thank Youl!

Ola Andersson
Founder & COO
oandersson@qulsar.com
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