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IoT domain (in Africa)!

Livestock farming   Fish farming & 
aquaculture   

Storage & logistic  Health Water quality 

  
Irrigation & Agriculture  
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Rural Sensing!

10-15kms 

Pay subscription 
Limitation of coverage 
High energy consumption 

Moisture/
Temperature 
of storage 
areas 

 200-500mA   500-1000mA      100-300mA 
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Energy consideration!

18720 Joules!

TX power: 500mA 
 
P = I x V = 500 x 3.3 = 1650mW 
 
E = P x t -> t = E/P 
 
11345s or 3h9mins 

Haven’t considered: 
 
-  Baseline power consumption of 

the sensor board 
-  RX consumption! 
-  Event capture consumption 
-  Event processing consumption 
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Energy 

Enhanced from M. Dohler “M2M in SmartCities” 

Low-power and long-
range?!
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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 (hence ultra-
narrow-band) using Gaussian Frequency-Shift 
Keying modulation]. Max throughput=~100bps 

q LoRa also increases time-on-air when maximum 
range is needed. But LoRa uses spread spectrum 
instead of UNB. 
300bps-37.5kbps 
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LoRa modules from 
Semtech’s SX127x chips!

DORJI DRF1278DM is 
based on Semtech 
SX1278 LoRa 433MHz 

Multi-Tech 
MultiConnect mDot 

LinkLabs 
Symphony module 

habSupplies 

Adeunis ARF8030AA- Lo868  

AMIHO AM093 

Microship RN2483 

Froggy Factory LoRa 
module (Arduino) 

Libelium LoRa is based on 
Semtech SX1272 LoRa  
863-870 MHz for Europe 

IMST IM880A-L is based on 
Semtech SX1272 LoRa  
863-870 MHz for Europe 

HopeRF 
RFM  
series  Embit LoRa 

SODAQ LoRaBee 
RN2483 

SODAQ LoRaBee 
Embit 

HopeRF HM-
TRLR-D  

ARM-Nano N8 LoRa 
module from ATIM 

inAir9 based on 
SX1276 
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The long-range 
revolution!

Theoretical capacity of 125kHz and 
2MHz radio channels considering a 
7.5dB NF receiver 

433/868 typical Industry best 
class at 868MHz 

LoRa SX1272 
at 868MHz 

From Peter R. Egli, INDIGOO.COM 

The lower the receiver sensitivity, the longer is the range! 

Sensitivity: lowest input 
power with acceptable link 
quality, typically 1% PER 
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Low Power WAN (LPWAN) ?!
Ta
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200-500mA       500-1000mA      100-300mA            18mA               18mA 
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LPWAN architecture!

Figure from Semtech 
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maturation of the IoT 
market…!
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control, optimize & 
instrument !!

PEOPLES,  INFRASTRUCTURES, 
BUILDINGS, VEHICULES!

Sensing!

Pervasive Systems!

DATA ANALYSIS, OPTIMIZATION & 
CONTROL!
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big data analytics!

Graphics from http://www.vitria.com/iot-analytics/ 
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IoT becomes reality!!
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From scoop.it!
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IoT in sub-saharan Africa!

q Africa's 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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IoT in sub-saharan Africa!

q Africa's 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 
africa context 

 
Too expensive 
Too integrated 

Highly specialized 
Difficult to customize 
Difficult to upgrade 
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big data analytics!

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

Internet connectivity is weak 
and expensive 
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IoT in sub-saharan Africa!

q Africa's 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 

q  to deploy IoT in Sub-Saharan Africa, it is 
necessary to target three major issues 
q reduce cost of infrastructures, hardware and services 
q  limit dependancy to proprietary infrastructures and 

provide local interaction models 
q  target technology appropriation, push for local 

business models 

? ? 
? 
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IoT for rural applications in 
developping countries!

q WAZIUP is an EU H2020 project (2016-2019) 
q contributes to long-range networks for rural 

applications with WP2 and big data with WP3 

Prepara&on)
and)planning)
that)responded)
to)users)need)

(WP1))

Open)IoT)sensing)and)
communica&on)
pla;orm)(WP2))

Open)big)data)
applica&on)pla;orm)

(WP3))

User)acceptance)and)business)model)(WP5))

Building)sustainable)innova&on)community)and)ecosystem)(WP6)))

Project)coordina&on)and)innova&on)management)(WP7)))
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Low-cost hardware!


