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All Sensors:
The Networks of the Future?

 The Future
— Impossible to know, hard to predict
— Moore’s Law holds

e All Sensors
— Getting smaller
— Integrated in cars, houses, phones ...

* Networks
— Developing communication protocols challenging
— Hirarchical networks, loT
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Sensor Platforms — The solution for fast market entrance of Research Results
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The expections of SME s for smart sensor systems

- CiS practical experiences -
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Solution ? lessons Iearnt from”mlcroelectronlcs ba5|c technologies (platform)
- step-by-step (innovation)
- shorter cycles (,,1,5" years)
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The necessity and specifics of sensor platforms

What are our SMEs looking for?

Time-to-Market

»Reduced risk
»>Transparency of cost
>Road Map available

Point of
decision

~
/ N

Mass production

»Feasibility
»Compatibility
stem integrativeness

Pilot productig

Proof of
PA N concept

»Non exotic technology
»Confidence
> .,Second source"

Customer specific diversity

\
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The necessity and specifics of sensor platforms

Technology platform of hybrid integration I
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The experiences with sensor platforms

Remission Principle

Sensor system
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LT microoptical
' Filter ) remission sensor
::>.‘,*’ Example:
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Summary and outlook

»The results presented underline the strategy that
an open (technological,commercial and international) platform
has a high leverage for SMEs " strength

»>With an open technology platform consisting of basic technology and building
blocks the consideration of M-M and M-t-M technologies is possible and necessary

Let s talk about it!
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Thank you very much for your attention

asteinke@cismst.de

www.cismst.de
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Visible Light
|
.' Communication

Wireless Communication
Using Light
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Infroduction

o Visible Light Communication is a data communication medium using
visible light;

o Lighting is a major source of electric energy;

o General Characteristics:

Visibility
Security
Harmless for human body
Unregulated

Used in restricted areas




Motivation

o WLED devices could be used for wireless purposes.

o LEDS are cheaper than Radio Frequency.

o Optical wireless allows easy bandwidth reuse and
Improve security.

o It does not generate RF contamination.

o RF radiation in hospital and airplanes will be
vanished

o Large amount of energy can be saved.

___ &=




Transmitter / Receiver of

o Visible light LED A |
o Fluorescent lamps "
o Single or double p-i-n photodetectors
o Image sensors

Front diode

Channels

S ————Applied Voltage e,

LED

ID data transmit with fast Coder/decoder device
blinking

Bit decode




Advantages/Disadvantages

o Transmit dafa by sockets o Atmospheric absorption.
of existing high o Shadowing

equipment. : :
. o Beam dispersion.
o Less problems associated
o Interferences from

with RF communication
background light

systems.
SOuUrces.
o Consume less energy

o Security.
o Harmless for human body.




Applications

o Under water communication systems. | ¢

o Flow planning survey systems for a stor




Army Academy

Networks in the Battlespace

Panel presentation, SENSORCOMM/ IARIA, 20.11.2014
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1. Every Soldier is a Sensor

An example of current Future Force Warrior System

Might Vision Goggels.
Can be wirelessly con-
nected into weapon
sights

Gathering big data from:

1.Soldier him/herself via biometric sensors,
internal (heart-rate, activity, performance, level
of sleep, level of nutrition)

2.Soldier him/herself via embedded sensors in

Protects hearing and simul-
taneously functions as a
dimensional (3D) sound-

Microphone

Flashlight system

i t isi
Battle Dress Uniform (levels and types of Sy \ [”'S'PIE‘FIR]
radiation, sensing temperature, pace of a IR-flashing beacon
soldier, direction, location) system (identification)
3.Connecting soldiers to ubiquitous network Modular Ballistic
systems (automatic/remote/manually) - data Protection system Modular Light
for higher echelons weight Carrying
System

Assault rifle equipped

with selection of sights
GOAL: I\:I W, \ | fﬂWFiSt-mﬂgme

- I Uy | or controlling

1. Capability to commarlld and to be commangled N Widiersorwied | | the systems -
2. Instant relevant data in two ways -> operational efficiency and safety Acommunication j :
3. Sustainability in operations and possibility to achieve set objective ]Svﬂem /

F N
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2. Why Networks in the Battlespace?

GOALS for the networks:

1. Ubiquitous networks for constant communication and decision making
process - computers, communication, command, control, information,
intelligence, surveillance and reconnaissance (C4I12SR)

2. Forwarding data of Situational Awareness (SA) and Common
Operational Picture (COP) - data for decision making!

3. Connecting soldiers to ubiquitous network systems - execution of
operations

4. Providing more data and services for the soldiers = survivability

5. Connecting tactical level of operations to the higher echelon -2
optimizing the performance, minimazing fratricide




3. Situational Awareness for decision making
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4. Common Operation Picture — Radio Based

Combat Identification (RBCI)

- Capabillity to identify Friend or Foe
- Capability to shoot and not to get shot
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5. Connecting soldiers to ubiquitous network
systems - War as a Data Exchange Process

Context aware | e
[ %

Reasoning Layer . -
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6. Providing more data...
Communication

DRAFT

BQ 11 DAFires/DACAS/FoD Operational View (OV-1)
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Tactical Communication requirements f
operating in Battlespace

7. Connecting tactical level of operations to the
higher echelon - Products of Netted Battlespace

Situational Awareness (SA)
Common Operational Picture (COP)
Command and Control systems (C2)
Identification Friend or Foe (IFF) or
Blue Force Tracking (BFT)
Capability to co-operate with UAVs and UGVs and robots
Data from sensor to shooter
Voice

Navigation

Situational Awareness
Messaging
Imaging
Video
Security
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BEDRIDDEN PEOPLE
CLOTHES FOR HEALTHCARE



The Problem?¢

Demographic changes!
World population is getting older
People try to stay maximum of their life at their houses

Improve their comfort

Better quality of life
Requires available conditions for an efficient medical
monitoring and treatment

Commercial systems are expensive and not affordable

to most of population y
V17D

' W"‘ ‘
4 ’ |



Population Aged or Over 60 Evolution

Figure 8. Population aged 60 or over: world
and development regions,

1950-2050
2000
m World
m More developed regions
Less developed regions
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. = L
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source: http://www.un.org/esa/population/publications /worldageing19502050/pdf /80chapterii.pdf



Sensors & Daily Life Integration

Sensors Are Everywhere

Health Care

Building AAM LI IY, Infrastructure

Smart Analog

Enabling Smarter Sensors

source: http://www.renesas.eu/products/promotion/smart_analog/index.jsp



Sensors in Smartphones

How Many Sensors are in a Smartphone?

Light

Proximity

2 cameras

3 microphones (ultrasound)
Touch

Position
GPS

WiFi (fingerprint)
Cellular (tri-lateration)
NFC, Bluetooth (beacons)

Accelerometer
Magnetometer
Gyroscope

Pressure
Temperature
Humidity

source: http://2014.okfestival.org



Sensors in Smart Watches

Sensors:

* QGyro
Accelerometer
Compass

Heart rate monitor
Barometer

CANOI0ID weal

source: Gene Leybzon, Oct 2014



Sensors in Wrist-Bands

Microsoft Band

Sensors:

* Optical heart rate sensor
3-axis accelerometer/gyro
Gyrometer
GPS
Ambient light sensor
Skin temperature sensor

. * UVsensor
Microsoft* * Capacitive sensor
@ Hea |thVaU It * Galvanic skin response
o *  Microphone

source: Gene Leybzon, Oct 2014



Sensors in Clothes
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source: “A Single-chip Encrypted Wireless 12-Lead ECG Smart Shirt for
Continuous Health Monitoring,” T. Morrison et al., University of Washington



Prototype of MC10's BioStamp Senses

Temperature, Heart Rate, and Other Vital Signs
_ 9

source: http://www.pbs.org/wgbh/nova /next/tech/week-review-draft/



Bedridden People — Challenge?
S

1 Why not integrate all these already available
technologies and build low cost and confortable
biomedical monitoring systems in clothes or other
non invasive tools?¢




Potential Advantages?

11 early diagnosis
1 efficient and fast treatment

- improve comfort (patients can stay more time at
their houses)

11 reduce public health costs,...

HEALTH CARE COSTS Allianz @
Health care costs in selected countries in U.S.-$
50,000 47,528 Age:
80+
40,000
28332 27,394 s
30000 2708 < 2 70-74

65-69

23,698
21,376 .
o Mol 0 ’ o
v e m B

0-19

Germany France Britain Japan Canada US.

Source: Kotlikoff, L. und C. Hagist (2005), NBER Working Paper Ni 11833



Bedridden People Clothes for

Healthcare
TN

Thank youl!

vcarvalho@ipca.pt
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10T: do we need a novel
smart sensors and networks ?
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Status and Challenges

By 2020, sensors will link millions of

AN objects through the Internet of Things
[ Apur. cry e
w B 5 @ (loT): 212 billion (IDC)
7 |NTERNET:f‘ Internet of Things market is on track to hit
‘O i $7.1 trillion in 2020
TH I N GS o (IT research agency, IDC)
=0 _ .- B The rapid rise of connected devices in the
= — " loT landscape has raised security

problems, big data storage, etc.

2 International Frequency Sensor Association « www.sensorsportal.com QG



10T Development

THE INTERMET OF THINGS LANDSCAPE

= The Internet of things: networked
INTERMNET . .
&4 objects and smart devices
COMMECTED
i - B rormanon loT as a consumer driven, smart
WEARABLES . . . . agn .
CONNECTED wireless device is the initial steps into a
= CITIES )
G ECTED e next generation of component and
device cycles
HEALTH CARE

3 International Frequency Sensor Association « www.sensorsportal.com QG



Roadmap

TECHNOLOGY ROADMAR: THE INTERNET OF THINGS

Software agents and
advanced sensor
Technology Reach - - fusion
Miniaturization, power:
efficient electronics, and
available spectrum

Teleoperation and
telepresence: Ability to
monitor and control
- _ distaml objects .
Ability of devices located Physical-World
indoors 1o receive Web

geolocation signals Locating people and

everyday objects L _ )
Cost reduction leading Ubigquitous Positioning

to diffusion into 2nd
wave of applications | Surveillance, security,
healthcare, t(ransport,

Demand for expedited Lﬁ;ggaﬁga;ﬁ:-n1ﬂo¢umenl

logistics ] | Vertical-Market Applications

RFID tags for

facilitating routing,

inventorying, and loss

prevention Supply=Chain Helpers

2000 2010 2020 Time

Source: SRI Consulting Business Intelligence

4 International Frequency Sensor Association « www.sensorsportal.com |



New Challenges to be Faced

Market players will need innovative
electronics components as well as
specific know-how related to loT

, "‘ loT needs an intelligent interconnection
A of everyday objects
s loT: smart, intelligent objects +

intelligent, remote communication
Systems are becoming intelligent
Others ?

5 International Frequency Sensor Association « www.sensorsportal.com QG



