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Internet of Things
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Huge societal needs!

Irrigation Livestock farming  Fish farming & aquaculture  

Storage & logistic Agriculture Fresh water

10-15kms
Soil moisture
Leaf wetness
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The wireless space

2G/3G/4G

Energy

Energy-Range dilemma
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How costly is 
transmission?

200-500mA 500-1000mA 100-300mA

?
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IEEE 802.15.4 in ISM 2.4GHz

• Low-power radio in the 2.4GHz band offering 250kbps
throughput at physical layer

• Power transmission from 1mW to 100mW for range from 
100m to about 1km is LOS

• CSMA/CA 
• BPSK, used as physical layer

in ZigBee



7

Lower energy means 
shorter range!

- Routing issues
- Medium Access issues

Short range, 
low power radio
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Low-power and long-
range?

Energy

Energy-Range dilemma

L
P
W
A
N
?

5G?
2G/3G/4G
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Link budget of LPWAN

From Peter R. Egli, INDIGOO.COM
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Increasing range?

q Generally, robustness and sensitivity can be 
increased when transmitting much slower

q A Sigfox message is sent relatively slowly in a 
very narrow band of spectrum. Max 
throughput=~100bps

q LoRa also increases time-on-air when maximum 
range is needed. But LoRa uses spread spectrum 
instead of UNB. throughput=~300bps-37.5kbps
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Versatile LPWAN!

Dense urban areas Rural areas

UndergroundIndoor
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The higher the better!
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IoT becomes reality!
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A reality for everybody?
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IoT in developing 
countries?

q Developing countries are still far from being 
ready to enjoy the smallest benefit of IoT
q lack of infrastructure
q high cost of hardware
q complexity in deployment
q lack of technological eco-system and background

? ?
?
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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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: low-cost IoT
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Low-cost hardware
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Large ecosystem, still
growing!

http://blog.atmel.com/2015/12/16/rew
ind-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

TinyduinoTessel

LoPy

Expressif ESP32

Adafruit Feather

Sparkfun ESP32 thing
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SW/HW building blocks 
integration

Long-Range communication library

Libelium LoRa
HopeRF 
RFM92W/95W  

Modtronix 
inAir9/9B

LoRa radios that 
our library already 
supports NiceRF 

LoRa1276

Ideetron Nexus Teensy3.1/3.2
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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,…
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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,…

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
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Physical
sensor
reading

Physical 
sensor 
reading

Physical 
sensor 
reading

Physical 
sensor 

management

Long-range 
transmission

Activity duty-
cycle, low 

power

Logical sensor 
managementSecurity

Ready-to-use templates
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Easy integration and 
customization

Arduino Pro Mini

3.3v and 8MHz version

VC
C

 

M
O

SI 

M
ISO 
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D
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Running for 1 year with 
low-power mode!

Thanks to T. Mesplou and P. Plouraboué for their help

Low-Power library from RocketScream

Wakes-up every 
10min, take a 
measure (temp) and 
send to GW

146μA in deep 
sleep mode, 93mA 
when active and 
sending

Can run for 100 days with 1 
measure/10min

Can run for 1 year with 1 
measure/1h2500mAh
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Raspberry-based LoRa 
gateway

We can use all model of Raspberry. The most important usefull
feature is the Ethernet interface for easy Internet connection. 
Then WiFi and Bluetooth can be added with USB dongles. 
RPI3 provides built-in Ethernet, WiFi and Bluetooth!

Less than 50€
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Simplicity!

sendPacketTimeout(”18.5”);
// sends to gateway
// 18.5 : temperature message

1 send function!

Long-Range communication library 

Libelium LoRa 
HopeRF 
RFM92W/95W   

Modtronix 
inAir9/9B 

LoRa radios that 
our library already 
supports NiceRF 

LoRa1276 

Ideetron Nexus Teensy3.1/3.2 
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Templates for various 
clouds
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Do it yourself !

https://github.com/CongducPham/LowCostLoRaGw

Step-by-step tutorial 
and source code 
available

Step-by-step tutorial 
and source code 
available

Python scripts 
available
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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 

Credit: EGM
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Working without Internet 
access
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Gateway for « on-the-
go » applications 
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Local data analytics

OpenStack 
Cloud 

Controller 

HTTP server 

Mongo DB 

Cloud Foundry 

Create VMs 

MySQL 

PHP 

Python 

Java 

Scala 

Services 
- App.java 
- Local.java 

Manifest: 
-  <as before> 
-  Flink 
-  IoT Broker 
-  Local deploy: 
-     Local.java 
-     Mongo DB 

… 

Buildpacks 

MongoDB 

Flink 

IoT broker 

deploy locally 

deploy 

Execution Env 

New 

New 

New 

New 

Credit: C. Dupont, CreateNet
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Added-value
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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)

Credit: C. Vavasseur, CTIC Dakar
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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)

Building WAZIUP community 
and ecosystem

Credit: C. Vavasseur, CTIC Dakar
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Now,
IoT can becomes reality!



Thanks.
Let’s keep in touch

facebook.com/waziupIoT

twitter.com/waziupIoT

linkedin.com/groups/8156933

github.com/waziup

Carine VAVASSEUR

Communication & Event Manager

Carine.vavasseur@cticdakar.com

www.cticdakar.com 
contact@cticdakar.com


