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University	of	Nairobi	–	Sapienza	
Agreement	in	1962	

Kenya’s	par/cipa/on	in	the	
u/liza/on	of	space	has	a	long	
history	star/ng	in	1962	when	an	
agreement	betwen	the	University	
of	Nairobi	(Formally	Royal	
Technical	College)	and	University	
of	Rome	“La	Sapienza”	were	
signed	for	using	Kenyan	territorial	
waters	at	Malindi	to	build	the	San	
Marco	satellite	launch	plaOorm	
and	base	camp	for	ground	
sta/ons.	
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University	of	Nairobi	–	Sapienza											
Memorandum	Of	Understanding	in	2002	

	•  Between	1962	and	1987,	27	satellites	were	
successfully	placed	in	orbit.	The	ground	sta=ons	
at	the	Malindi	base	camp	(renamed	Broglio	
Space	Centre)	are	currently	operated	by	Italian	
Space	Agency	(ASI)	and	European	Space	Agency	
(ESA).	

•  In	an	MOU	dated	20	June	2002	the	University	
of	Nairobi	and	University	of	Rome,	Sapienza,	
established	a	Memorandum	of	Understading	
(MOU)	to	collaborate	in	educa=on	and	
research	ac=vi=es	of	common	interest,	
including	coopera=on	in	the	u=liza=on	of	
space	resources	and	exchange	of	both	
students	and		faculty	staff.	
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ASI	–	Sapienza	Agreement	
for	the	Broglio	Space	Centre	(BSC)	

The	Italian	Space	Agency	and	the	University	of	Rome	La	
Sapienza	signed	an	Agreement	dated	20	December	2013,		
with	these	main	contents:	
1)	ASI	holds	the	management	of	BSC	and	assumes	the	use	of	
all	the	assets	in	the	Centre	(facili=es,	systems	and	equipment	
of	both	ASI	and	Sapienza).	
2)	ASI	coordinates	the	research	and	training	ac=vi=es	
referred	to	the	Addi=onal	Protocols	of	the	Italy/Kenya	
Intergovernmental	Agreement	
3)	ASI	is	commifed	to	involve	Sapienza	in	these	ac=vi=es	
4)	The	involvement	of	Kenya	Universi=es	and	Research	
Ins=tu=ons	will	be	encouraged		
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University	of	Nairobi	–	Sapienza	
on-going	coopera=on	

•  However,	during	the	life	of	these	agreements,	there	has	been	
limited	progress	in	the	past		in	using	these	agreements	to	build	
local	capacity	and	skills	for	Kenyans	to	fully	par/cipate	in	
harnessing	space	resources.	

•  To	start	addressing	this	gap,	the	University	of	Nairobi	has	
renewed	the	partnership	with		University	of	Rome	in	July	2015,	
with	a	new	focus	on	coopera=on	to	build	local	capacity	and	
skills	to	design	and	operate	space	missions	for	peaceful	use	of	
space	resources.	

•  The	whole	ac/vity	is	supported	by	the	Italian	Space	Agency	in	
the	framework	of	the	ASI-Sapienza	Agreement	for	the	BSC.	
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The	ASI-Sapienza	Mee=ngs	with	
Kenya	Universi=es	

Joint	conferences	are	organized	on	a	yearly	basis	to	share	research	
findings,	management	and	u/liza/on	of	space	resources,	with	
par/cipants	from:	
•  Kenya	Universi/es	and	research	ins/tu/ons	
•  Na/onal	Space	Secretariat	of	Kenya	
•  University	of	Rome,	Sapienza	
•  Italian	Space	Agency	
The	First	ASI-Sapienza	Mee=ng	with	Kenya	Universi=es	was	held	at	
University	of	Nairobi,	January	27th	2015	
The	Second	ASI-Sapienza	Mee=ng	with	Kenya	Universi=es	was	held	
at	University	of	Nairobi,	January	26th	2016	
The	Third	ASI-Sapienza	Mee=ng	with	Kenya	Universi=es,	will	be	held	
in	January	2017	
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The	second	ASI-Sapienza	mee=ng	with	Kenya	Universi=es	
University	of	Nairobi	–	26th	January	2016	
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First	set	of	ac=vi=es	under	
the	renewed	MOU	

	
•  Design	and	launch	a	Kenyan	University	Nanosatellite	to	
enhance	and	build	capacity	for	Kenyan	Universi/es	to	u/lize	
space	resources	for	sustainable	development	goals	especially	
in	the	area	of	agriculture,	animal	habitat	and	forest	
conserva/on.	

	
•  Star/ng	in	2016-17,	mount	a	joint	Post-Graduate	Course	in	
“Space	Mission	Design	and	Management”	between	
University	of	Nairobi	and	Sapienza.	
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The	Italy-Kenya	University	Nano-Satellite	
program:	IKUNS	and	1KUNS-PF	nanosatellites	
	
•  The	Italy-Kenya	University	Nano-Satellite	(IKUNS)	program	was	
established	in	September	2015,	in	a	partnership	between	Sapienza	
and	University	of	Nairobi,	with	the	main	goal	of	designing,	building	
and	launching	a	“student-built”	6U	Cubesat	in	a	three	year	
=meline	

•  The	opportunity	to	have	a	“precursor	flight”	for	this	mission	was	
envisaged,	by	applying	to	the	UNOOSA/JAXA	Announcement	of	
Opportuni/es	for	1U	Cubesat	Launch	from	the	ISS	Japanese	
Module	“KiboCube”.	

•  The	1KUNS-PF	(First	Kenya	University	NanoSatellite-Precursor	
Flight)	was	indeed	selected.	

•  Launch	from	the	ISS	in	2017!	
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Scope	of	the	project	IKUNS	
	(Italy-Kenya	University	NanoSatellite)	
Ø  The	main	goal	of	the	program	is	building	capacity	in	space	mission	

design	and		satellite	manufacturing	in	Kenya	
Ø  Student	project	involving	Italian	and	Kenyan	students	in	a	common,	

interna/onal	program.	Development	of	a	mission	based	on	6U	
CubeSat,	conceived	for	Earth	observa/on	in	visual	band.	

Ø  The	main	payload	of	the	satellite	will	be	designed	and	manufactured	
in	coopera/on	with	exper/se	from	Sapienza	and	University	of	
Nairobi.	

Ø  Great	educa/onal	value	both	for	Italian	and	Kenyan	students,	
enabling	interna=onal	coopera=on	through	hands-on	educa=on,	
increasing	coopera/ve	skills,	learning	from	each	other.	
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The	IKUNS	spacecraj	
	Ø  The	IKUNS	spacecrae	is	a	6U	Cubesat.		

Ø  The	preliminary	design	was	completed	in	the	ASI	Concurrent	
Engineering	Facility	(CEF)	
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The	1KUNS-Precursor	Flight	
launch	opportunity		

•  The	1KUNS-PF	team	responded	to	the	
announcement	of	a	launch	opportunity	
through	the	United	Na=ons/Japan	
Coopera=on	Programme	on	Cubesat	
Deployment	from	the	Interna=onal	Space	
Sta=on	(ISS)	Japanese	Experiment	Module	
(Kibo)	“KiboCUBE”	deployed	on	ISS	by	Japan	
Aerospace	Explora/on	Agency	(JAXA)		

•  The	1KUNS-PF	team	applica/on	was	selectrd	
by	the	UNOOSA	(United	Na/ons	Office	for	
Outer	Space	Affairs)	and	by	using	“KiboCUBE”,	
the	1KUNS-PF	will	achieve	successful	
deployment	and	the	mission	goals.		

Japanese	Experiment	Module	(JEM)	
	deployed	on	ISS	“KIBOCUBE”	
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The	announcement	of	IKUNS-PF	selec=on		
•  The	IKUNS-PF	selec/on	for	launch	on	KiboCube	was	announced	at	the	

UN/IAF	Workshop	on	Space	Technology	for	Socio-Economic	
Benefits:	"Integrated	Space	Technologies	and	Applica/ons	for	a	
Beler	Society"	in	Guadalajara,	Mexico,	on	25	Sept	2016		
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The	announcement	of	IKUNS-PF	selec=on		
•  The	President	of	ASI	and	representa/ves	from	Sapienza	joining	the	

announcement	
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The	1KUNS-PF	spacecraj	
Ø  The	1KUNS-PF	spacecrae	is	1U	Cubesat.	The	design	has	been	

completed.	Preliminary	tes/ng	on	cri/cal	parts	is	on-going	
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The	1KUNS-PF	program	at	UoN	
(1st	Kenya	University	NanoSatellite-Precursor	Flight)	

The	University	of	Nairobi	has	u/lized	a	3	year	EPSRC	grant	to	develop	the	
human	skills	and	a	prototyping	Internet	of	Things	(IOT)	Laboratory	for	the	
design	and	manufacture	of	smart	and	intelligent	sensors.	
The	1KUNS-PF	mission	design	and	choice	of	the	Kenyan	payload	focuses	on	
local	capacity	building	to	u/lize	the	IOT	Lab	to	develop	the	smart	sensors	
technologies	for	the	following	space	applica/ons.	
•	DC	power	monitoring	and	algorithms	to	maximize	balery	life.	
•	Communica/on	with	smart	ground	sensors	to	monitor	animal	migra/on	
palerns	or	agricultural	poten/al	in	selected	areas	of	Kenya.	
•	Imaging	to	determine	human	ac/vity	and	degrada/on	of	forest	cover	in	
selected	areas	of	Kenya.	
•	General	broadcasts,	data	analysis	and	presenta/on	for	informed	decision	
support	in	livestock	and	wildlife	management,	agriculture	extension	services	
and	conserva/on..	
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Building	capacity	in	satellite	manufacturing	

Ø  Skills	in	satellite	manufacturing	can	only	be	gained	in	a	“learning	by	
doing”	perspec/ve,	using	“hands-on”	educa=on	methods.	

Ø  The	tradi/onal	approach	to	capacity	building	in	developing	countries	
is	mainly	based	on	fellowships	granted	to	single	selected	students,	
to	alend	Courses	and/or	obtain	a	Degree	in	industrialized	countries	

Ø  In	this	way	the	gained	know-how	is	spread	in	several	“isolated”	
skilled	individuals	

Ø  We	realized	that,	for	us,	the	real	challenge	is:	

How	do	we	set	up	a	process	locally,	so	that	the	
capacity	is	maintained	and	kept	at	an	Ins=tu=on	level	
and	not	merely	at	the	individuals	level.	
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A	joint	Postgraduate	Course	as	a	tool	for	
building	capacity	in	satellite	manufacturing	

Bearing	in	mind	the	ques/on	on	how	we	can	set	up	a	process	to	build	
capacity	locally,	we	decided	to		establish	a	joint	Postgraduate	Course	in	
“Space	Mission	Design	and	Management”,	with	these	main	objec/ves:	
	
Ø  Make	the	process	Ins=tu=onal,	not	individual	
Ø  Make	the	process	“ac=ve”	locally.	Not	just	“transfer”	know-how,	

but	“build”	know-how	locally	
	
To	achieve	these	goals,	not	only	students,	but	Professors	at	University	
of	Nairobi	are	directly	involved	in	designing	and	selng	a	higher	
educa=on	program	together	with	professors	from	Sapienza.	
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Postgraduate	Course	in	Space	Mission	Design	and	
Management	teaching	modules	and	credits	
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Postgraduate	Course	=meline	
The	students	enrolled	in	this	Postgraduate	Course	will	be	required	to	
gain	at	least	30%	of	the	credits	in	the	partner	University.	
•  Kenyan	(and	Italian)	students	will	alend	courses	at	Sapienza	for	

three	months	
•  Italian	(and	Kenya)	students	will	alend	courses	at	University	

Nairobi	for	three	months	
•  All	the	students	will	have	a	6	month	internship	at	ASI,	BSC	or	a	

Space	Company	
Funding	for	the	Postgraduate	Course	will	be	provided	by	ASI	and	
European	Companies.	Students	enrolled	in	the	Postgraduate	Course	
will	par/cipate	in	the	1KUNS-PF	and	IKUNS	nanosatellite	design,	
realiza/on	and	opera/on	in	orbit	as	part	of	the	curricular	ac/vity.		
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S5LAB	-	Main	research	ac=vi=es	
Sapienza	Space	System	and	Space	Surveillance	Laboratory	

Satellite	systems	design:	
Ø  Mission	analysis	
Ø  On-board	systems/sub-

systems	
Ø  Ground	sta/on	opera/on	
Ø  Data	handling	and	processing	
Ø  UNISAT1-4,	URSA	MAIOR		

Space	surveillance	systems:	
Ø  Op/cal	observa/on	systems	
Ø  Data	analysis	
Ø  Orbit	determina/on	
Ø  Ac/ve	debris	removal	systems	
Ø  EQUO	
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S5Lab	facili=es	for	satellite	tes=ng		
Ø  Electronic	laboratory	
Ø  Mechanical	workshop	
Ø  3-axis	CNC	milling	machine	
Ø  Aqtude	control	tes/ng	equipment	
Ø  Vacuum	chamber	
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Conclusions	
Ø  Sapienza	University	of	Rome	and	University	of	Nairobi	are	

involved	in	the	design,	manufacturing	and	test	of	IKUNS,	a	6U	
student	CubeSat	project	developed	in	the	framework	of	the	ASI	
(Agenzia	Spaziale	Italiana)	-	Sapienza	University	of	Rome	
agreement	for	the	management	and	ac/vity	at	the	Broglio	Space	
Centre	(BSC)	in	Malindi,	Kenya.	

Ø  The	aim	of	the	project	is	to	develop	an	Earth	observa/on	mission.	
Ø  A	precursor	flight	will	be	deployed	from	the	ISS,	thanks	to	the	

support	from	UNOOSA	and	JAXA,	in	the	framework	of	the	
KiboCube	program	

Ø  A	joint	Postgraduate	Course	between	Sapienza	and	University	of	
Nairobi	was	established,	as	a	capacity	building	tool,	enhancing	
ac=ve	par=cipa=on	from	kenyan	professors	and	keeping	the	
know-how	at	an	Ins=tu=on	level.	


