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Background


General:	
•  In	both	France	and	South	Africa,	agriculture	is	hugely	important	
•  The	economic-	and	social	consequences	in	both	countries	are	serious	
•  The	natural	environment	present	more	and	growing	constraints		
•  	Any	contribuFon	towards	more	efficient	farming	should	be	a	priority	
•  We	seek	to	make	a	contribuFon	by	establishing	a	WSN	based		
plaIorm	for	be*er	management	of	crops	and	resources	
	



The	proposed	system	is	not	very	crop	specific,	but:	
•  In	France	the	potato	crop	is	the	most	important	farmed	vegetable	
•  One	third		of	producFon	is	exported	
•  Annual	producFon	is	app.	8Mtonnes,	no.	2	in	Europe	
•  170	000	ha	under	producFon	
•  Major	producFon	also	in	Euro	context	
•  Work	is	already	being	undertaken	by	Inria	with	an	industrial	
					partner	ito.	WSNs	for	potato	farming			

France:	



South	Africa:	

•  For	viFculture	in	parFcular,	the	Western	Cape	and	Northern	Cape		
					are	very	important	farming	areas	
•  Water	is	very	oVen	a	limited	resource	and	becoming	more	so	
•  Both	these	areas	are	currently	facing	drought	condiFons	
•  These	are	having	a	significant	impact	on	food	producFon	
•  The	social	economic	impact	is	very	high	
•  App	130	000	ha	under	producFon	for	wine	&	table	grapes	
•  Big	contributor	to	SA	economy	
•  SA	is	7th	in	the	world	volume	wise	for	grapes	
		



ObjecDves


•  To	create	an	advanced,	flexible,	WSN	for	wide	area	agricultural	
•  data	measurement	
•  To	enable	the	forwarding	thereof	to	a	central	monitoring	centre	
•  To	adapt	current	machine	learning	and	pa*ern	recogniFon	
•  algorithms	to:	
Ø  obtain	an	area	wide	and	in	depth	view	of	crop	and	soil	condiFons	
Ø  	enable	opFmal	crop	management	and	harvest	condiFons	
Ø  	exploit	and	explore	the	interdependence	of	different	parameters	
						and	their	locality	variability	to	obtain	a	staFsFcally	reliable	view		
						of	trends	and	overall	condiFons	
•  	Great	potenFal	value	in	presenFng	early	warning	signs	of	disease	
and	other	unwanted	condiFons	
	



Workplan (1)

•  Small,	low	cost,	ISM	communicaFon	enabled	nodes,		
						specifically	for	deployment	in	vineyards	
•  Nodes	form	an	adhoc	WSN,	with	dynamic,	ML	based	rouFng	

strategy	
•  Increased	network	footprint	
•  Compensate	for	propagaFon	problems	due	to	variable	
•  crop-,	climaFc-	and	vineyard	topography	
•  MulFple	paths	increase	data	transmission	reliability	to	central	

gateway	or	server	
•  433/900	MHz	the	frequencies	of	choice		
•  Well	established,	proven	hardware,	available	at	low	cost	
•  One	or	more	gateway	nodes	with	cloud	connecFvity		
•  WiFi	data	link,	exisFng	LAN,	or	mobile	network	
•  	Enable	uFlisaFon	of	data	at	a	remote	locaFon	of	choice	
	
	 



Workplan (2)


	
	 

•  Field	nodes	will	also	accept	sensor	inputs	eg.	temperature,	
humidity,	sap	movement,	spectral	and	image	data	

•  Data	will	be	analysed	from	all	nodes	by	pa*ern	processing	
strategies	

•  	MulFple	inputs	from	mulFple	nodes	integrated	into	a	ML	
classificaFon	framework	

•  Complementary	and	inter-dependent	data	input	will	enable	
detecFon	of	converging	pa*erns	

•  New	level	of	confidence	for	early	warning	strategies	and	sensing	
accuracy	

•  Increase	cost	efficiency	and	accuracy	in	farming	
	



System Design 
(1)
 Application 

environment 

Variable	terrain	and	plant	cover	



System Design (2)

Typical WSN configuration: 



System Design (3)

WSN Block Diagram 



Progress to Date (1)

•  System	specificaFons	defined	
•  Hardware	idenFfied	and	tested,	NB	433MHz	(TI	CC1200)	
					and	LoRa	(HopeRF	RF96W)	
•  LoRa	based	sensor	seems	to	present	a	good	choice	as	WSN	

plaIorm	
•  First	round	pracFcal	tests	carried	out	
•  Simple	adhoc	protocol	seems	to	be	more	robust	and	feasible	

than	very	sophisFcated	strategies	
•  Error	miFgaFon	strategies	should	be	implemented	as	part	of	the	

communicaFons	strategy	
•  First	predicFve	algorithm	developed	from	exisFng	dataset	
•  Actual	power	measurements	on	each	transceiver	to	determine		

true/real	power	output	of	each	transceiver	in	progress	
•  Results	are	not	always	as	per	the	spec	sheets	



Progress to Date (Measurements)




LoRa / NB Measurements




LoRa / NB Measurements (cont)




Planning and Summary 


•  Understanding	and	applying	real	hardware	performance	figures	
•  VerificaFon	in	the	vineyard	
•  BER	tests	have	been	implemented	on	two	Arduino	Mega	

boards.	Final	tests	to	be	concluded	
•  Actual	WSN	PCB	design	
•  More	extended	field	trials	
•  More	advanced	predicFve	algorithms	sFll	to	be	developed,	but	

iniFal	results	are	promising	
•  At	this	stage,	no	results	have	been	found	to	indicate	that	the	

iniFal	concept	is	not	sound	
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Discussions & QuesDons



