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Libelium is a wireless sensor company based in Zaragoza,
Spain. The company’s award-winning sensor technol-
ogy has been implemented in multiple “Smart City”
applications across the globe. We spoke with David
Gascon, the Co-Founder and CTO of Libelium, about
their contribution to creatfing the Internet of Things,
some surprising applications for their sensors, and
Libelium's vision for the "Smart World" of the future.
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Could you tell us a little about
your background?

[ am a computer engineer. [ studied
at the University of Zaragoza here
in Spain, where Libelium is based.
Once I finished my degree, I started
thinking about my career. Since my
final project was related to distributed
communications, I thought it would
be interesting to get into wireless
network and wireless distributed
communications. I thought that it
was a useful area, but that it could
be improved by sending local
information in each frame. This is
where sensors come in.

When I started Libelium around five
years ago, I started to think about how
I can connect the real world with the
Internet. Normally, when you think
about the Internet, it was only related
to people actually connected to it
through computers or smartphones.
Now, we are going one step forward
where we are trying to get every
object in our life inside of the Internet
somehow. People ask me all the time
what my work is and [ always tell
them that I try to expand the limits of
the Internet so that not only people
are connected, but the real world is
connected through smart sensors.
Adding sensors to objects in your
everyday life enables the technology
behind all of these interconnections
and creating the Internet of things.
The motivation for Libelium stemmed
from these wireless distributed
communications that I was studied
for my degree.

What was the fundraising
process like when you started
Libelium?

When we started, we had no venture
capital or external investments—it was
all self-funded with about 3,000 dollars
on the table, which was everything we
needed to get started. We had a really
clear vision to build the technology

from the beginning to know how to
cope with the development of new
products. We started using open
source platforms such as Arduino to
make our first prototypes.

After that, we moved to manufacturing
the products. If you want to make an
original product from the beginning,
you obviously needed money to invest
and manufacture, and to come up
with a platform where you can go
and buy it for 30 dollars and you can
start to connect to it was really healthy
for us. I think one of the key points
was that we really didn't need much
more money to start coming up with
technology. Waspmote was the result
of three years of research around how
to create a low-power sensor device.
Waspmote consumes nearly 0.07uA
(microamperes) in the sleep mode,
which is extremely low and one of
our first milestones when we started
researching.

What products does
Libelium offer?

There is really a natural evo-
lution to our product line. We
started with Waspmote—the
sensor platform—and one of
the things that differentiates
this platform from the rest is
that it's a platform with an
open-source API so that de-
velopers could easily make
modifications to the libraries to
implement it in virtually any ap-
plication. We always
say that this is
a platform for
develop-
ers, and
in fact,
you can
connect
your own sen-
sors so that people
can create an end prod-

uct very easily. We say that
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Waspmote is a platform to help other
companies to create end products be-
cause Waspmote isn't a vertical plat-
form. The other very important thing
about Waspmote is the modularity.
Normally, when you are working with
a sensor you say, “Okay, I'm going to
buy a smart sensor platform and I'm
going to use Zigbee or Bluetooth.”
What we made with Waspmote was
a platform you could add the sensors
and the radio on top of it, so you have
a core base board and after you add
the whatever radio model by simply
plugging itin. There are three steps to
this; you take the Waspmote platform,
you select the radio protocol, and
finally, you choose the sensors. To
be an open-source platform and to
be really modular were two of the key
decisions we made when we built it.

Another product we offer is the Plug
& Sense. The Plug & Sense is es-
sentially Waspmote inside, but with
a robust waterproof enclosure and
with more than 60 different sensor
probes able to connect. It's really a
vertical product. This is for compa-
nies who don't need to develop their
own products, they justneed to use a
final product that is easy to maintain
and install. It's a great platform for
companies that don't want to deal
with a lot of electronics who just want
to implement the product, turn it on,

and start sending data. For

this reason, when we
‘ started the de-
velopment
of the
Plug &

Sense, one
of the things that
we had in mind was to

implement a technique called
OTA (over the air programming),

which allows developers to program
the sensor nodes from the Cloud or
Internet. There can be a hundred
sensor nodes around a city and you
can control each one of them individu-
ally through the Internet.

The last product in this line is called
Meshlium. This is essentially the gate-
way of the sensor network. Sensor
nodes send the information to this
gateway by using low consumption
protocols such as 802.15.4, ZigBee or
Bluetooth; then Meshlium takes this
information and sends it to the Cloud
by using TCP/IP sockets or through
HTTP request via Ethernet, WiFi or
3G. However Meshlium is not only a
door to the Internet, it as a complete
Linux machine which also integrates
internal data bases and allow us to
perfom complex sensing capabili-
ties such as smartphone detection by
monitoring WiFi and Bluetooth frames
sent by iPhone and Android devices.

What are some real-world
applications for these
products?

One of the most important and most
significant projects we are involved
with is a smart cities sensor project.
We deployed a 1,000-node network
in the city of Santander in a project
called “Smart Santander”, which
1s in northern Spain. This network
measures a variety of parameters.
For example, we installed a bunch
of nodes underground to measure
the automobile activity—not only how
many cars are passing, but in terms
of cars that are parking. We could say
that 400 of the nodes are being used
in a smart parking application. They
are monitoring the center of the city
and they are sending information to
the citizens—in real time—how many
free parking spots are free in each
street just by connecting with your
smartphone. The other 600 nodes
in the city are used to measure air
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contamination and pollution—CO2
and NO2 levels—and to measure
the noise levels in different streets
to create a real-time noise map
of the city to see how the noise
impacts the citizens. They are also
using luminosity sensors to create a
smart lighting application where the
streetlights turn on when the sunlight
dims to a certain level.

A Waspmote unit implemented in a Smart City
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Another project we have in northern
Spain is a smart agriculture network
for vineyards so that you can measure
in real-time how much water is
absorbing into the crops and how
much light is being reflected through
our ultraviolet sensors. The farmers
can keep track of the water levels
using moisture sensors and they can
also measure danger to the crops if

“"People ask me all the
time what my work is
and I always tell them
that I try to expand the

limits of the Internet

so that not only people
are connected, but the
recal world is connected
through smart sensors.”
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there is damaging frost at night. There
is also a similar project concerning
forest fire detection. We implemented
200 nodes throughout an entire forest
with CO and CO2 sensors that are
monitoring whether or not there is
fire or smoke.

During the Fukushima plant meltdown
in Japan, there was a lot of radiation
emitted. We then started thinking of
how to measure the amount of radiation
through sensors and we created
a new model of Waspmote, which
Introduced our radiation sensors,
and sent them over to Fukushima.
These can be implemented in the
gardens and windows that measure
the radiation around you. This was a
really beautiful project for us because
we gave away these nodes for free
and we realized that people can
measure the radiation without actually
being there, which saves lives in the
long run. After that, we created a Plug
& Sense radiation model.

Could you tell us a little more
about Libelium?

We are based in Zaragoza, Spain and
there are around 35 people who work
here. Zaragoza is a medium-sized city,
which is based in between Madrid
and Barcelona, so it's really well
connected. All of the people that work
here are relatively young. My partner,
Alicia Asin—the other co-founder of
the company—is just 30 years old.
The rest of the employee’s ages range
from 25 to 35. It's a really young team
to be making not only software, but
also hardware products. We are
learning a lot about how the market
works and about how we can improve
manufacturing because it's not the
same to make just software where you
can just correct the programming. We
are learning to cope with hardware
designs and electronic devices and
make them look nice. The last year,
we managed to release a new product

Libelium Smart World

Air Pollution

Control of CO, emissions of factories, pollution
emitted by cars and toxic gases generated in
farms.

Forest Fire Detection

Monitoring of combustion gases and preemptive
fire conditions to define alert zones.

Wine Quality Enhancing

Monitaring soil moisture and trunk diameter
invineyards to control the amount of sugar in
grapes and grapevine health.

Offspring Care

Control of growing conditions of the offspring in
animal farms to ensure its survival and health.
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Sportsmen Care

Vital signs monitoring in high performance
centers and fields.

Structural Health

Monitoring of vibrations and material conditions
in buildings, bridges and historical monuments.

Quality of Shipment Conditions

Maonitoring of vibrations, strokes, container openings
or cold chain maintenance for insurance purposes.
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Smartphones Detection Electromagnetic Levels

Detect IPhone and Android devices and in
general any device which works with Wifi or
Bluetooth interfaces.

Perimeter Access Control

Access control to restricted areas and detection
of people in non-authorized areas.

Radiation Levels

Distributed measurement of radiation levels
in nuclear power stations surroundings to
generate leakage alerts.

Measurement of the energy radiated
by cell stations and and WiFi routers.

Traffic Congestion

Monitoring of vehicles and pedestrian
effluence to optimize driving and welking
routes,

Water Quality

Study of water suitability in rivers and the
sea for fauna and eligibility for drinkable
use.

Waste Management

Detection of rubkish levels in containers
to optimize the trash collection routes.

Smart Parking

Monitoring of parking spaces availability
in the city.

Golf Courses

Selective irrigation in dry zones to
reduce the water resources required in
the green.

Smart Roads

Warning messages and diversions
according to climate conditions and
unexpected events like accidents or
traffic jams.

Smart Lighting

Intelligent and weather adaptive lighting
in street lights.

Intelligent Shopping
Getting advices in the point of sale

according to customer habits, preferences,
presence of allergic components for them
or expiring dates.

Noise Urban Maps

Sound monitoring in bar areas and
centric zones in real time,

Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes.

Vehicle Auto-diagnosis

Information collection from CanBus to
send real time alarms to emergencies
or provide advice to drivers.

Item Location

Search of individual items in big surfaces
like warehouses or harbours.
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for each month of the year, so this
gives you an idea of how hard our
team is working—there is a lot of
strength and movement, and there
are a lot of dynamic people that work
here. It's a small company, but we
move quickly.

What is the future looking like
for Libelium?

One of the things that we have to cope
with now is multiple integration with
the Cloud systems. On the one side,
we are the manufacturers or sensor
technology and in the middle there is
the Cloud system providers, and on
the other end, there is the end users.
One of the most important things we
have to deal with in the coming years
is we have make a platform that can
be easily integrated with the Cloud

10

system. You can't make these kinds of
proprietary protocols because if you
can't talk to a web server and you don't
do an open implementation of the
communication protocols, you can't
really grow. Everyday, there a bunch
of new Cloud companies created,
so you have to be open in terms of
compatibility and compliance. Over
the next year, we have to really be
really compatible with Cloud systems

so that when someone wants to create
anew project, they think of using the
Libelium platform because it can be
easily integrated in any database,
web server, and in any smart phone
technology. We are clearly making
this not only open-source API, but also
communication frame, so that any
web developer can take our sensor
frames and integrate in their own
sensor and monitor applications.

For more information, visit:

www.libelium.com

libelium
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