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Ultrasonic fill level sensor
10+ years battery life
IP 66, [-40°, +85°]
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THE WIRELESS SPACE

Energy-Range dilemma

Energy
WWAN
IEEE 802.20 2G/3G/AG
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HOW COSTLY IS
TRANSMISSION?

Range N/A O: 300m
(I=Indoor, O=0utdoor) I 30m
Tx current

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

Standby current 2. 3mA 3.0mA NC
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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

cl

Chipcon Products
from Texas Instruments

062420

Parameter Min. Typ. Max. Unit Condition / Note
Current Consumption,
transmit mode:
P =-25dBm 85 mA The output power is delivered
P=-15dBm 29 mA differentially to a 50 Q) singled
P=-10dBm 1 mA ended load through a balun, see
P=-5dBm 14 mA also page 55.
P=0dBm 174 mA
= Threshold 2 Y i \ §
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Signal-to-Noise Ratio (SNR)
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. LOWER ENERGY MEANS
“‘ SHORTER RANGE!
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(i | OW-POWER AND LONG-
| RANGE?

Energy-Range dilemma

Energy
2G/3G/4G
802.15.3
S {’9’5‘;’1"5‘”1" 802.15.3a
- 802.15.3¢
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L2l INK BUDGET OF LPWAN

B} : KEY PRODUCT FEATURES
Prx = Prx + Grx — Ltx —|e | ora™ Modem
¢ 157 dB maximum link budget
LB ¢ |+20 dBm at 100 mW constant|RF output vs. V supply
p o= | @) ~1® +14 dBm high efficiency PA
= /= |* Programmable bit rate up to 300 kbps
. A ¢ High sensitivity: down to -137 dBm
|
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INCREASING RANGE?

d Generally, robustness and sensitivity can be
increased when transmiffing much slower

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

 LoRa also increases tfime-on-air when maximum

range is needed. But LoRa uses spread specirum
instead of UNB. throughput=~300bps-37/.5kbps
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VERSATILE LPWAN!

Viewpoint of 'Alfocea’
41.724698, -0.952482 |;

*-A conservative 1 mile radius allows for somef+

. 'irf-building penetration even at the edges.
| R ;

Viewpoint of 'La Plana de Cadrete'
i| 41.530331,-0.954516

Smart Lighting Systems
Wireless DALI Security and Intruder Alarms,

- - . Access Control Systems
Natural |

Energy Management:
Thermostats, Smart Meters

Signal Conditioning in

Airflow, (202 and CO

Sensors

Indoor
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UK HAB (High Altitude Ballooning) trials gave 2 way LoRa™ coverage at up to
Lowering the data rate from 1000bps to 100bps should allow coverage
all the way to the radio horizon, which is perhaps 600 km at the typical
6000-8000m soaring altitude of these balloons. Balloon tracking can be made
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|IOT BECOMES REALITY!

nu-ave @Flrebase C)FIUJF]RE
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Connect things.

/A\_ hingSpeak () GroveStreams
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|IOT IN DEVELOPING
COUNTRIES?

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

nuwave
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i MATURATION OF THE |OT
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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Ultrasonic fill level sensor
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Internet connectivity is
weak and expensive!

Nearly impossible in
remote/rural areas

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

Customer Engagement
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2 (WAZIUT): Low-coSsT IoT
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WHAT IS ARDUINO?

Arduino is an open-source electronics
platform based on easy-to-use hardware
and software. It's intended for anyone

making interactive projects.

-t
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ARDUINO

ARDUINO BOARD

Arduino senses the environment by
receiving inputs from many sensors, and
affects its surroundings by controlling

lights, motors, and other actuators.

COED|:

"®® APDUINO MEGA 2560
1 AW ’

void setup () {

}

void loop () {
}

ARDUINO SOFTWARE

You can tell your Arduino what to do by
writing code in the Arduino programming
language and using the Arduino

development environment.
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M | ARGE ECOSYSTEM, STILL
GROWING!

AP http://blog.atmel.com/2015/12/16/rew
secoscececcey Y SR ind-50-of-the-best-boards-from-2015/

\J
e /’lltﬁi.

http://blog.atmel.com/2015/04/09/25-
dev-boards-to-help-you-get-started-
on-your-next-iot-project/
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W/HW BUILDING BLOCKS
INTEGRATION
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NiceRF
((( EHER

LoRa |

LoRaradios that
gsgggiryalready HopeRF Modtronix LOISI?ZSRF
, REMOZWSSW inAIr9/9B LoRat276

Long-Range communication library
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ENERIC SENSING |IOT DEVICE

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

d Methodology for low-cost platform design

d Technology fransfers to user communifies,
economic actors, stakeholders,...
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ENERIC SENSING |IOT DEVICE

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

0 Me Minimum Viable Product WAZIUP PROJECT
sursd®  ACTIC AN & | W
d Wazi A7
TeC Adsizsl::; Waziup ) A WP3

1ISpace africa INNOTECE * FUE WP4

Community | < WP5

=
©)
(NN
MVP 1 MVP 2 MVP 4 c b,
o |
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Woater Cattle Logistic 8
Fish Farming Rustling Transport a
CREATE-NET INNOTECE o
coder A 4 Farmer —ﬂb;ogers & ..;) . e
afr#ca africa v $)
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EASY INTEGRATION AND
CUSTOMIZATION
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3.3v and 8MHz version

Avec la bootloader 1 pcs Pro Mini ATMEGA328 Pro Mini 3.
MHz pour Arduino

AW View original title in English

Fefededed 4.9 (417 Votes) ~ 434 Commandes

Prix: € 1,49 /«it

oi8 Trouvez plus de deals sur 'App ~

(o) 4
‘gx » :
7 s 4 . Livraison: € 0,29 vers France via China Post Ordinary Small Pa

Livraison : 15-34 jours (envoyé en 7 jours ouvrables)

Quantité : - 1 + | Kit (55350 Kits available)

Montant €1,78
total :
|

e y




Can run for 100 days with 1
measure/10min

JdVING

Can run for 1 year with 1
2500mAh measure/1h

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

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

Field 2 Chart Oex

Temp for sensor 10
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0 (window)
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ThingSpeak.com

146pAin deep
sleep mode, 93mA
when active and
sending
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We can use all model of Raspberry. The most important usefull
feature is the Ethernet interface for easy Internet connection.
Then WiFiand Bluetooth can be added with USB dongles.
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ARDUINO MEGA

LoRa radios that ? =
our library already = LoRa1276
supports Moditronix NiceRF —_— y
'\ inAir9/9B LoRa1276 Lo R a
e

Long-Range communication library

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

1 seqd function!
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EMPLATES FOR VARIOUS
CLOUDS
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DO IT YOURSELF!

Python scripts
available

: <] Firebase

and source code

Step-by-step tutorial vailable B = =

and source code G Grove
available QD SensorCloud”

https://github.com/CongducPham/LowCostLoRaGw
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192.168.200

Access to the data from MongoDB

export data to csv

Displaythe 10 TGO ¥ document(s)
sotby (R v

0820 0825 0835 08:45 08:50 08:55

Display data: © WO thO hu© 1@ TC

Display sources: node_1 node_8

Orange F Orange F&
1 Bluetooth_raspi 1 Bluetooth_raspi 1 Bluetooth_raspi

NODE: 1 DAT! 6-05-09 08:04:59.807000 DATA: {"lw": Creating .csv file with the data received...
3.29, "th": 22.6, 50.7} RODESEREREHENCES File 17-05-2016_10h39m36s.csv created and saved in the
NODE: 1 DATE: 2016-05-09 08:28:52.993000 DATA: {"Iw": folder /storage/emulated/0/Raspberry_local_data
3.29, "th": 22.89, "hu™: 50.29} 1 .4

NODE: 1 DATE: 2016-05-09 08:53:04.317000 DATA: {"Iw": check to retrieve its data )
3.29,"th": 23.2, "hu": 50.79}
NODE: 1 DATE: 2016-05-09 09:05:00.997000 DATA: {"Iw":
3.29, "th": 23.29, "hu™: 51.29} 8
NODE: 1 DATE: 2016-05-09 09:17:24.482000 DATA: {"Iw": check to retrieve its data
3.29, "th": 23.39, *hu™: 51.7}
NODE: 1 DATE: 2016-05-09 09:41:27.437000 DATA: {'lw": DATES PREFERENCES
3.29,"th": 23.6, "hu": 52.0}
NODE: 1 DATE: 2016-05-09 10:05:39.032000 DATA: {"Iw": 4 o
3.29, "th": 23.79, "hu’: 51.5) Pick a begin date
NODE: 1 DATE: 2016-05-09 10:17:45.186000 DATA: {’Iw": Retrieve data since 09-05-2016

3.29, "th": 23.79, "hu”: 50.79)

NODE: 1 DATE: 2016-05-09 10:29:24.285000 DATA: {lw" N

3.29, "th': 23.79, "hu’: 50.79) Pick an end date
NODE: 1 DATE: 2016-05-09 10:53:09.347000 DATA: {"lw": Retrieve data until 17-05-2016
3.29,"th": 23.79, *hu”; 51.9}

NODE: 1 DATE: 2016-05-09 11:17:02.953000 DATA: {'lw":

3.29, "th": 23.5, "hu": 50.79}

NODE: 1 DATE: 2016-05-09 11:52:53.334000 DATA: {lw":

3.29, "th": 23.29, "hu": 50.7}

NODE: 1 DATE: 2016-05-09 12:04:32.437000 DATA: {'lw":

3.29, "th": 23.5, "hu": 50.29}

NODE: 1 DATE: 2016-05-09 12:16:56.116000 DATA: {'lw":

&N 201

Display data Retrieve(datalinia Retrieve data in a

csv file Display data csv file 3 6
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GATEWAY FOR « ON-THE-
GO » APPLICATIONS
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Access to the data from MongoDB

export data to csv

Displaythe 10  last

W node 3 1 node & 1M node 10

Sortby date

o e LT S A

2016-12-15 15:47:58
2016-12-15 15:41:29
2016-12-15 15:36:24
2016-12-15 15:28:32
2016-12-15 15:24:50
2016-12-15 15:13:26 Doc 04 Dec 08 Dec08 Dec 10 Dec 12 Dec 14
2016-12-15 15:03:38

2016-12-15 15:01:52 Display data: ©RSSI TC DEF

3 8 3 8 &8 &

Display sources: @ node_3 @ node_6 @ node_10

Zoomto: Whole period ~ Lastmonth = Current month  Last seven days

Current day -; 7
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LOCAL DATA ANALYTICS

Create VMs

T A
Mosefes)  Devoopment

docker

sREATE-NE"&

Credit: C. Dupont, CreateNet

MongoDB

Q

- App.java
- Local.java

Manifest:

<as before>

Flink

loT Broker

Local deploy:
Local.java
Mongo DB

New

38
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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 40



UILDING WAZIUP COMMUNITY
AND ECOSYSTEM
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on Networks & Cmmunications
(Greece, CNET)

W«UUP Open Wotges 3
Plafform o Ao sakex 34

= AN A
Launch event(Senegal, CTIC Dakar)

loTBigData201é6
(Italy, EGM)

X

Vavasseur, CTIC Dakar Workshopatthe RESSACS 2016 (France, UPPA)
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ICTIC

Accompagnateur de croissance

Carine VAVASSEUR
Communication & Event Manager
Carine.vavasseur@cticdakar.com

www.cticdakar.com
contact@cticdakar.com
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