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Needs, constraints, cost, design approach, control mechanism

Challenge: Bridging the digital divide
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IoT	becomes	reality!

? ?
?
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Running	for	several	years!

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

5μA in deep sleep 
mode, about 
40mA when active 
and sending!

Can run for about 2 years with
1 measure/10min

Can run for several years 
with 1 measure/1h2500mAh
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Full	Do-It-Yourself	approach
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Still DIY	but	simple	PCBs make it
much easier for	developers
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From	PCB	to	ready-to-use	IoT	kits	

q 1 Arduino Pro Mini + FTDI breakout + 1 Arduino Nano
q RFM95 w/breakout + ¼ wave antenna
q 1 PCB w/integrated antenna (tunable)
q 0.96" OLED screen
q Jumpers+battery pack+case+breadboard
q Some sensors (LM35DZ, TMP36, DHT22, …) TMP36

DHT22

RFM95

Arduino Pro Mini @3.3V Arduino Nano
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Using	the	IoT	kit

q For both training (knowledge dissemination) and 
device integration (startup, entrepreneurs)
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Open	gateway

Raspberry PI: lots of libraries, lots 
of software, lots of hardware, lots 
of shields,…
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Open,	versatile	gateway
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IoT	in	Africa	usually	means…

q… deploying IoT in very isolated areas…
q… where internet and electricity are not 

stable!

? ?
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GW	embedded applications:	GPS	
for	cattle localization – on-the-go

A web interface displays the position of the gateway and those of the remote GPS devices
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Cellular	Internet	and	SMS

q Internet connection can 
be obtained from cellular 
networks

q Instead of uploading to 
clouds, the gateway can 
also send SMS to the end-
user
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Real-world	deployment

q 1-hop connectivity to gateway is difficult to 
achieve in real-world, remote, rural scenarios
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2-hop	long-range	approach

q smart, transparent relay node should be able to 
be inserted at anytime between end-devices 
and gateway to increase range

n3

GatewayRelay-device

End-device
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