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control, optimize & 
instrument !

PEOPLES,  INFRASTRUCTURES, 
BUILDINGS, VEHICLES

Sensing

Pervasive Systems

DATA ANALYSIS, OPTIMIZATION & 
CONTROL



the sounds of smart environments 

SmartSantander test-bed
Santander’s sensor network deployment
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the sounds of smart environments 

Use deployed low-resource IoT node to 
enhance innovative acoustic services

Play/store received
Audio data

Relay

HELP!
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Relay



the sounds of smart environments 

Development of audio board

• Use dedicated audio board for 
sampling/storing/encoding at 8kbps

• Allows for multi-hop, encoded audio 
streaming scenarios on resource-
constrained IoT devices

Specially designed audio 
board by INRIA CAIRNS & 
Feichter Electronics

dsPIC33 with 8kbps speex 
real-time encoder
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Needs, constraints, cost, design approach, control mechanism

Bridging the digital divide
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IoT=development opportunities in 
remote/rural areas

Irrigation Livestock farming Fish farming & aquaculture  

Storage & logistic Agriculture Fresh water
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maturation of the IoT 
market…

… but not adapted for rural 
developing countries 

context & environment

Too expensive
Too integrated

Highly specialized
Difficult to customize
Difficult to upgrade
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Internet, Cloud & big
data analytics

Graphics from http://www.vitria.com/iot-analytics/

Internet connectivity is 
weak and expensive!

Nearly impossible in 
remote/rural areas
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Making IoT happening!

Innovative	IoT	
technologies

"IoT	for	All"
paradigm

IoT	infrastructures	
and	use	cases

Users/Developers	
engagement

Innovative	solutions	
adapted	to	local	

needs	

Communication	&	
community	building

Knowledge	
dissemination	&	

training

Exploitation	plan	and	
innovation	hubs

Sustainable	&	long-
term	innovation
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Involving innovation 
hubs/stakeholders

• Close to dev & entrepreneurs communities
• Have their own community and com channels (community 
builders & catalysts)
• Used to organizing disruptive events
• On the field (know the targets personaly & the market)
• Used to empowering startups & businesses 
(coaching, business dev, incubation, acceleration…)
• Affiliated to international networks that could be involved in 
dissemination or Business dev (Afrilabs)
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Launch event (Senegal, CTIC Dakar)

IoTCareConference (Budapest, CNET)

Launch event (Ghana, iSpace)

Workshop at the European Conference
on Networks & Cmmunications

(Greece, CNET)

WAZIUP Workshop on IoT (Togo, 
L'Africaine d'Architecture)

IoTBigData2016 
(Italy, EGM)

Workshop at the RESSACS 2016 (France, UPPA)

IoTWeek2016 (Belgrade, EGM)

Community building for 
sustainable innovation

Credit: C. Vavasseur, CTIC Dakar
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Generic sensing IoT device
vs

Highly specialized
q Build low-cost, low-power, long-range enabled 

generic platform
q Methodology for low-cost platform design
q Technology transfers to user communities, 

economic actors, stakeholders,…

Physical 
sensor 
mgmt

Long-range 
transmission

Activity 
duty-cycle, 
low power

Logical 
sensor 
mgmt

AES 
encryption

Arduino Pro Mini @3.3V
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Low-cost hardware
http://blog.atmel.com/2015/12/16/rewind-
50-of-the-best-boards-from-2015/ 

http://blog.atmel.com/2015/04/09/25-dev-
boards-to-help-you-get-started-on-your-
next-iot-project/ 

Theairboard
Teensy 3.2

Arduino Pro Mini

STM32 Nucleo-32

Tinyduino
Tessel

LoPy

Expressif ESP32

Adafruit Feather
Sparkfun ESP32
Thing

LinkIt
Smart7688 duo

SodaqOnev2

Heltec ESP32 + OLED
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Usage of latest Low-power & 
long-range radio technologies

Energy

Energy-Range dilemma

L
P
W
A
N

5G?
2G/3G/4G

Long-range
Low-power

Low throughput
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Generic sensing IoT device

q Build low-cost, low-power, Long-range enabled 
generic platform

q Methodology for low-cost platform design
q Technology transfers to user communities, 

economic actors, stakeholders,…

Physical 
sensor 
mgmt

Long-range 
transmission

Activity 
duty-cycle, 
low power

Logical 
sensor 
mgmt

AES 
encryption

Arduino Pro Mini @3.3V

MVP 1 
 

Water 
Fish Farming 

MVP 2 
 

Cattle  
Rustling 

MVP 3 
 
 

AGRI 

MVP 4 
 

Logistic 
Transport 

MVP 5 
Urban 
Waste 
mgt 

Waziup 
Advisory 
Board 

Waziup 
Community 

WAZIUP PROJECT 
WP1 
WP2 
WP3 
WP4 
WP5 
WP6 
 

Minimum Viable Product

C
re

di
t: 

P.
 C

ou
si

n,
 E

G
M
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Low-cost buoy for fish
farming MVP

Kuma Farm 
Complex

Physical 
sensor 

management 

Long-range 
transmission 

Activity duty-
cycle, low 

power 

Logical sensor 
management Security 

Physical 
sensor 
reading 

C
re

di
t: 

EG
M
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Soil humidity sensors for 
agri MVP

Physical 
sensor 

management

Long-range 
transmission

Activity duty-
cycle, low 

power

Logical sensor 
managementSecurity
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Deployment for Nestlé's 
WaterSense project
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Deployment for Nestlé's 
WaterSense project
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Local integration with 
technology transfer



25

Local low-cost weather 
station for AGRI MVP

Ph
oto

 fr
om

 U
np

ar
all

el

Get local weather
measuments

https://openweathermap.org/

Combine with open weather data to
get more accurate local predictions
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Collar for Cattle 
Rustling MVP

In Africa, the practice of animal husbandry 
has always been and still remain farmers’ 
livelihood and incomes

Their main problem in this activity remain 
the cattle rustling and some families are 
put in dramatic situation after a theft 
(reported 2 billions CFA losses)

GPS

GPS
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Easy integration and 
customization

GPS A web interface can be developped to display the position 
of the gateway and the position of the remote GPS devices

256m
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Scaling up!

Feb 2016 - 2019

May 2018 - 2021
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Collaboration with SUTS

q Research & development of IoT platforms
q Grant applications
q Technology transfers
q Local innovation hub & entrepreneurship
q Contribute to digital economy of Sarawak


