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OSCC/VI/Dec 16
12	October	1994

Decision	Number	Sixteen	
to	the	Treaty	on	Open	Skies

Calibration	of	Ground	Processing	Equipment,	Used	for	the	
Determination	of	Hmin	From	Video	Cameras	or	Infrared	Line‑

scanning	Devices	and	for	Calibrating	Ground‑based	Tape	
Reproducers	Used	to	Replay	Data	from	SAR	Sensors

	 The	Open	Sk�es	Consultat�ve	Comm�ss�on	pursuant	to	the	prov�-
s�ons	of	Dec�s�on	14	and	Dec�s�on	15	to	the	Treaty	on	Open	Sk�es	(here-
�nafter	referred	to	as	Dec�s�on	14	and	Dec�s�on	15	has	dec�ded	as	follows:

	 Th�s	cal�brat�on	procedure	shall	be	followed	to	cal�brate	the	
ground	equ�pment	used	to	process	and	analyze	data	collected	as	a	part	
of	cert�ficat�on	or	demonstrat�on	fl�ghts 	The	cal�brat�on	shall	be	done	
pr�or	to	these	analyses 	

	 Annex	A	of	th�s	Dec�s�on	prov�des	a	descr�pt�on	of	the	Test	Pat-
terns	to	be	used	�n	cal�brat�on 	Annex	B	of	th�s	Dec�s�on	prov�des	a	
descr�pt�on	of	the	tests	to	be	performed	when	an	analogue	fram�ng	
v�deo	camera	�s	to	be	cert�fied	us�ng	a	ground	v�deo	reproducer	that	�s	a	
d�fferent	model	from	the	a�rborne	v�deo	recorder 	Annex	C	of	th�s	Dec�-
s�on	prov�des	a	descr�pt�on	of	computer-ass�sted	techn�ques	wh�ch	may	
be	used	pursuant	to	Dec�s�ons	14	and	15 	These	Annexes	const�tute	an	
�ntegral	part	of	th�s	Dec�s�on 

Section	I.	Definition	Of	Terms

	 The	follow�ng	defin�t�ons	shall	apply	to	terms	used	�n	th�s	Dec�s�on 

	 The	term	“l�ne	�mag�ng	dev�ce”	means	a	dev�ce	conta�n�ng	one	
l�ne	of	detector	elements	for	each	wavelength	band	to	be	recorded 	

	 The	term	“frame	�mag�ng	dev�ce”	means	a	dev�ce	conta�n�ng	
e�ther	an	electron�c	�mag�ng	tube	or	an	array	of	detector	elements	for	
each	wavelength	band	recorded	wh�ch	s�multaneously	form	mult�ple	
l�nes	of	the	�mage	to	be	recorded 

	 The	term	“v�deo	camera”	means	a	pass�ve	black	and	wh�te	or	
color,	l�ne	or	frame	�mag�ng	dev�ce,	�nclud�ng	the	convers�on	of	the	
�mage	�nto	electr�cal	s�gnals	operat�ng	at	opt�cal	wavelengths	between	
0 3	and	1 1	m�crometers 

	 The	term	“�mage	element”	means	the	d�g�t�zed	s�gnal	represent�ng	
the	detected	energy	of	a	scene	element	w�th�n	each	wavelength	band	to	
wh�ch	a	v�deo	camera	�s	sens�t�ve	wh�ch	�s	stored	�n	a	frame	store 
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	 The	term	“scene	element”	means,	�n	the	case	of	a	black	and	
wh�te	v�deo	camera,	the	area	on	the	ground	that	�s	projected	on	to	a	
s�ngle	detector	element,	and	�n	the	case	of	a	color	v�deo	camera,	means	
the	area	on	the	ground	projected	on	to	the	detector	elements	used	to	
prov�de	the	d�fferent	wavelength	band	data	assoc�ated	w�th	that	area	
on	the	ground 

	 The	term	“�mage”	means	an	array	of	�mage	elements	correspond-
�ng	to	an	equally	numbered	array	of	scene	elements	wh�ch	cover	a	
cont�guous	area	on	the	ground 

	 The	term	“grey	level”	means	the	numer�cal	value	of	an	�mage	ele-
ment	on	an	e�ght	b�t	scale	between	zero	and	255 

	 The	term	“v�deo	dens�tometer”	means	a	dev�ce	or	techn�que	
wh�ch	�s	able	to	extract	the	numer�cal	value	of	the	grey	level	of	�nd�v�d-
ual	�mage	elements	from	a	frame	store 

	 The	term	“v�deo	d�splay”	means	a	mon�tor	used	for	analys�s	of	
data	pursuant	to	th�s	Dec�s�on,	�nclud�ng	any	assoc�ated	�mage	process-
�ng	electron�cs,	that	�s	capable	of	d�splay�ng	an	�mage 

	 The	term	“�mage	process�ng	system”	means	all	ground-based	
equ�pment	and	software	used	to	perform	the	v�sual	or	computer-
ass�sted	analys�s	of	the	�mages	and	determ�nat�on	of	ground	resolut�on	
and	Hm�n 

	 The	term	“frame	store”	means	a	d�g�tal	memory	that	�s	capable	
of	stor�ng	at	least	a	complete	�mage	of	a	cal�brat�on	target	where	each	
�nd�v�dual	�mage	element	�s	stored	at	a	separate	memory	cell 

	 The	term	“scan	converter”	means	a	dev�ce	wh�ch	has	the	capa-
b�l�ty	to	select�vely	extract	a	frame	or	sub-frame	of	�magery	from	data	
produced	by	an	�nfrared	l�ne	scan	dev�ce	or	a	l�ne-�mag�ng	dev�ce 

	 The	term	“scan	l�ne”	means	a	row	of	�mage	or	scene	elements	
that	are	d�splayed	or	�maged	sequent�ally 

	 The	term	“l�ne	scan	formatter”	means	a	dev�ce	wh�ch	has	the	capa-
b�l�ty	to	transfer	a	two-d�mens�onal	d�g�tal	matr�x	that	�s	stored	�n	the	
computer	�nto	a	ser�es	of	scan	l�nes	that	corresponds	to	the	output	of	an	
�nfrared	l�ne	scan	dev�ce	or	a	l�ne	�mag�ng	dev�ce	or	synthet�c	aperture	
radar,	for	the	purpose	of	record�ng	such	data	�n	l�ne	scan	format 

	 The	term	“frame	grabber”	means	a	dev�ce	wh�ch	has	the	capab�l-
�ty	to	convert	the	output	of	an	analogue	v�deo	frame	�mag�ng	dev�ce	or	
analogue	scan	converter	�nto	an	e�ght	b�t	d�g�tal	�mage	for	transfer	�nto	
the	computer	and	�mage	process�ng	system	memory 
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	 The	term	“frame	formatter”	means	a	dev�ce	wh�ch	has	the	capab�l�ty	
to	output	data	conta�ned	�n	a	frame	store	to	an	analogue	v�deo	recorder,	
�n	a	format	that	s�mulates	the	output	of	a	frame	�mag�ng	dev�ce 

	 The	term	“v�deo	recorder”	means	a	data	record�ng	dev�ce	capable	
of	stor�ng	data	collected	by	a	v�deo	camera	on	magnet�c	tape	w�thout	the	
use	of	encod�ng	techn�ques 	�or	d�g�tal	recorders,	data	must	be	recorded	at	
e�ght	b�ts	per	wavelength	band	to	wh�ch	a	v�deo	camera	�s	sens�t�ve 

	 The	term	“v�deo	tape	reproducer”	means	a	dev�ce	that	plays	back	
the	�nformat�on	recorded	on	a	v�deo	tape 

	 The	term	“grey	level	d�fference	funct�on”	means	a	software-based	
procedure	that	computes,	summar�zes	and	d�splays	the	d�fferences	�n	
grey	level	that	occur	for	each	correspond�ng	pa�r	of	�mage	elements	�n	
two	�dent�cally-s�zed	�mages 	

	 The	term	“l�near�ty	of	ampl�tude	character�st�cs”	means	the	mea-
sure	of	the	ab�l�ty	of	a	v�deo	tape	reproducer	to	reproduce	grey	scale	
values	�n	Test	Patterns 	

	 The	term	“overshoot/undershoot	character�st�cs”	means	the	mea-
sure	of	the	errors	produced	by	a	v�deo	tape	reproducer	wh�le	reproduc-
�ng	s�gnals	w�th	large	changes	�n	grey	scale	values	between	adjacent	
�mage	elements	�n	Test	Patterns 	

	 The	term	“bar”	means,	�n	the	case	of	a	d�g�tal	Test	Pattern,	a	rect-
angular	array	of	�mage	elements,	all	of	the	same	grey	scale	value 	

	 The	term	“bar	w�dth”	or	“w�dth”	means,	�n	the	case	of	a	d�g�tal	
Test	Pattern,	the	number	of	�mage	elements	across	the	bar	�n	the	hor�-
zontal	d�rect�on	(number	of	columns	�n	the	bar) 	

	 The	term	“bar	he�ght”	or	“he�ght”	means,	�n	the	case	of	a	d�g�tal	
Test	Pattern,	the	number	of	�mage	elements	along	the	bar	�n	the	vert�-
cal	d�rect�on	(number	of	rows	�n	the	bar) 

	 The	term	“bar	pa�r”	means	an	adjo�n�ng	pa�r	of	bars	of	the	same	
w�dth	and	he�ght,	but	w�th	d�fferent	grey	scale	values 

	 The	term	“l�ght	bar”	means	the	bar	�n	a	bar	pa�r	w�th	the	larger	
grey	scale	value 

	 The	term	“dark	bar”	means	the	bar	�n	a	bar	pa�r	w�th	the	smaller	
grey	scale	value 

	 	 The	term	“bar	group”	means	a	sequence	of	adjo�n�ng	
bars	of	the	same	w�dth	and	he�ght	whose	grey	scale	values	alternate	
between	a	s�ngle	l�ght	value	and	a	s�ngle	dark	value 	A	bar	group	may	
beg�n	w�th	e�ther	a	l�ght	bar	or	a	dark	bar 
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	 The	term	“spat�al	frequency”,	des�gnated	by	f,	means	a	frequency	
measure	of	a	group	of	bars	of	bar	w�dth	M	and	�s	calculated	by:

	 	 f	=	1/(2D)

	 The	term	“bar	group	ampl�tude”	means	a	measure	of	the	grey	
level	d�fference	between	the	l�ght	and	dark	bars	of	a	bar	group 

	 The	term	“�mage	ampl�tude	funct�on”,	des�gnated	A	(f),	means	
the	relat�onsh�p	of	the	bar	group	ampl�tude	to	the	spat�al	frequency	
correspond�ng	to	those	bars 

	 The	term	“phase	correct�on”	means	a	techn�que	to	reduce	scan	
l�ne	m�sal�gnments	�n	the	�mage	caused	by	correctable	t�me	base	errors	
�n	the	v�deo	recorder,	correctable	mot�on	compensat�on	errors,	or	other	
errors	wh�ch	are	camera	�nduced 

Section	II.	Calibration	Procedure	for	Validating	the	Software	and	
Computer	System	

	 The	follow�ng	procedure	shall	be	performed	�n	order	to	ver�fy	
that	the	software	and	bas�c	�mage	process�ng	computer	system	are	
acceptable	for	perform�ng	the	tasks	requ�red	�n	Sect�on	III	and	for	use	
�n	analyz�ng	data	from	cert�ficat�on	and	demonstrat�on	fl�ghts 

1 	 Tests	of	Image	Process�ng	System	and	Image	Qual�ty	Acceptab�l�ty	
�unct�ons

	 (A)	 �rame	Store	and	Cursor	�unct�on/V�deo	Dens�tometer	
Capab�l�ty

	 	 	The	s�x	Test	Patterns	descr�bed	�n	Annex	A	of	th�s	Dec�s�on	
and	�llustrated	�n	��gure	1	of	Annex	A	shall	be	transferred	
�nto	the	ground	process�ng	computer	system	and	presented	
for	v�ew�ng 	The	v�deo	d�splay	and	assoc�ated	frame	store	
shall	be	capable	of	d�splay�ng	all	Test	Patterns	s�multane-
ously	�n	a	s�ngle	�mage 

	 	 (1)	 	A	v�sual	analys�s	of	the	d�splayed	Test	Patterns	shall	
be	performed	to	ensure	conformance	w�th	the	v�sual	
character�st�cs	shown	�n	��gure	1	of	Annex	A	of	th�s	
Dec�s�on 	The	v�deo	d�splay	shall	be	v�ewed	to	deter-
m�ne	that	no	read�ly	apparent	d�stort�on	appears	�n	
the	�mage	and	that	all	patterns	can	be	s�multaneously	
observed 	

	 	 (2)	 	The	cursor	shall	be	pos�t�oned	over	the	four	corners	
of	the	v�deo	d�splay	conta�n�ng	the	Test	Patterns	and	
the	�mage	co-ord�nates	and	grey	scale	value	at	each	
locat�on	shall	be	recorded 	The	cursor	locat�ons	and	
grey	scale	values	of	the	four	corners,	relat�ve	to	a	co-
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ord�nate	system	wh�ch	defines	the	upper	left	corner	
of	Test	Pattern	1	as	(0,0),	shall	be	(0,0)	and	20	for	the	
upper	left	corner;	(511,0)	and	230	for	the	upper	r�ght	
corner;	(0,479)	and	127	for	the	lower	left	corner;	and	
(511,479)	and	127	for	the	lower	r�ght	corner 	The	cur-
sor	shall	also	be	pos�t�oned	at	(25,0) 	The	grey	scale	
value	shall	be	20 	The	zoom	funct�on	of	the	�mage	
process�ng	system	may	be	employed	to	ass�st	�n	th�s	
task,	but	shall	not	change	the	�mage	co-ord�nates	or	
grey	level	values 	

	 (B)	 Protractor	�unct�on

	 	 	The	�mage	process�ng	software	shall	be	capable	of	correctly	
calculat�ng	the	angle	between	the	rotated	rectangle	�n	Test	
Pattern	5	and	any	scan	l�ne	�n	the	�mage 	The	angle	calcu-
lated	shall	be	5	degrees	+/–	1 0	degree 	

		 (C)	 Aspect	Rat�o

	 	 	The	aspect	rat�o	shall	be	determ�ned	for	the	rotated	rect-
angle	�n	Test	Pattern	5	by	measur�ng	�ts	longer	d�mens�on	
and	�ts	shorter	d�mens�on	�n	un�ts	of	p�xels 	The	result	of	
d�v�d�ng	the	longer	d�mens�on	by	the	shorter	d�mens�on	
shall	be	17 7	+/–	10% 	

2 	 Tests	of	Software	Used	to	Determ�ne	the	Su�tab�l�ty	of	D�g�tal	
Tape	Reproducers

	 The	ab�l�ty	of	the	�mage	process�ng	software	to	correctly	deter-
m�ne	the	d�fferences	between	two	separate	�mages	shall	be	ver�fied	by	
first	load�ng	the	ent�re	Test	Pattern	�mage	�nto	the	�mage	process�ng	
software	and	then	stor�ng	th�s	�mage	�nto	a	separate	�mage	file	out-
s�de	of	the	frame	store	used	by	the	�mage	process�ng	system 	Th�s	new	
�mage	file	shall	then	be	loaded	back	�nto	the	�mage	process�ng	system	
and,	us�ng	the	software’s	grey	level	d�fference	funct�on,	compared	to	
the	or�g�nally	loaded	�mage 	Both	a	v�deo	d�splay	of	the	d�fference	and	
the	ab�l�ty	to	quant�fy	the	magn�tude	of	any	grey	level	changes	shall	be	
prov�ded 	A	grey	level	d�fference	of	zero	for	each	�mage	element	shall	
be	ver�fied 

3 	 Tests	of	Computer-Ass�sted	Process�ng	Techn�ques

	 Any	computer-ass�sted	techn�ques	used	pursuant	to	Dec�s�ons	14	
and	15	shall	be	descr�bed	�n	append�ces	attached	to	Annex	C	to	th�s	
Dec�s�on 	These	append�ces	shall	be	prov�ded	by	the	State	Party	wh�ch	
sponsors	the	computer-ass�sted	techn�que	and	shall	�nclude	deta�led	
procedures	for	val�dat�ng,	�n	accordance	w�th	the	procedures	of	th�s	
paragraph,	the	computer-ass�sted	calculat�ons 	Annex	C	descr�bes	the	
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computer-ass�sted	techn�ques	wh�ch	may	be	used	and	�s	�ncluded	as	
part	of	th�s	Dec�s�on 

	 (A)	 Val�dat�on	of	Image	Ampl�tude	�unct�ons	calculat�ons

	 	 Test	Pattern	4	shall	be	used	to	confirm	the	ab�l�ty	of	the	
software	to	calculate	the	Image	Ampl�tude	�unct�on	A(f) 	
The	A(f)	shall	be	calculated	by	determ�n�ng	the	ampl�tude	
of	each	of	the	bar	groups	�n	Test	Pattern	4,	as	follows:

	 	 (1)	 The	ampl�tude	a(�)	shall	be	calculated	for	each	of		
the	�	=	1,	   ,36	bar	pa�rs	of	Test	Pattern	4	accord�ng	to	the	
formula:	a(�)	=	0 5	(Amax4(�)—Am�n4(�))	where

	 	 	Amax4(�)	�s	the	max�mum	calculated	grey	scale	value	and	
Am�n4(�)	�s	the	m�n�mum	calculated	grey	scale	value	of	the	
�th	bar	pa�r	of	Test	Pattern	4 

	 	 (2)	 	The	�mage	ampl�tude	funct�on	A(fj)	shall	be	defined	
for	each	of	the	j	=	1,	   ,	12	bar	groups	of	Test	Pattern	4	
as	the	average	of	the	ampl�tudes	of	the	three	bar	pa�rs	
belong�ng	to	the	jth	bar	group 

	 	 (3)	 	The	calculated	values	of	these	funct�ons	shall	l�e	
w�th�n	1%	of	the	correct	values,	prov�ded	�n	Table	2	
of	Annex	A,	for	every	bar	group 

	 (B)	 Last	Resolved	Bar	Group	Val�dat�on	

	 	 The	ab�l�ty	of	the	algor�thm	and	software	to	correctly	�den-
t�fy	the	last	resolved	bar	group	shall	be	val�dated 	

	 (C)	 Hm�n	Calculat�on	Val�dat�on

	 	 The	ab�l�ty	of	the	software	to	correctly	apply	the	formulas	
for	Hm�n	for	v�deo	cameras	and	�nfrared	l�ne-scann�ng	
dev�ces,	as	spec�fied	�n	the	Dec�s�ons	14	and	15,	shall	be	
val�dated 

	 (D)	 Phase	Correct�on	Val�dat�on

	 	 	The	ab�l�ty	of	the	phase	correct�on	algor�thm	and	soft-
ware	to	correct	the	known	phase	error	�n	Test	Pattern	6	of	
Annex	A	to	th�s	Dec�s�on	shall	be	ver�fied 	Th�s	shall	be	
done	by	first	apply�ng	th�s	algor�thm	on	Test	Pattern	6 	
The	corrected	pattern	shall	then	be	analyzed	by	generat-
�ng	an	Image	Ampl�tude	�unct�on	A(f)	plot	of	the	corrected	
pattern,	as	descr�bed	�n	Sect�on	II,	paragraph	3	(A)	of	th�s	
Dec�s�on 	The	A(f)	plot	values	at	bar	group	numbers	3	and	
13	shall	be	w�th�n	10%	of	the	ampl�tude	values	stated	�n	
Annex	A	of	th�s	Dec�s�on	for	Test	Pattern	6	for	the	pattern	
before	the	phase	errors	were	�ntroduced 
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Section	III.	Calibration	Procedures	for	Systems	Which	Employ	
Ground‑based	Video	Tape	Reproducers

	 The	spec�fic	procedure	to	be	used	shall	depend	on	the	type	of	
output	from	the	a�rborne	v�deo	or	�nfrared	sensor	system 	��gures	1	
through	3	of	th�s	Dec�s�on	prov�de	the	funct�onal	test	d�agrams	for	the	
four	gener�c	types	of	sensor	systems:	d�g�tal	fram�ng,	d�g�tal	l�ne-�mag-
�ng/scann�ng,	analogue	fram�ng,	and	analogue	l�ne-�mag�ng/scann�ng	
converted	to	d�g�tal 	Paragraphs	1	through	3	of	th�s	sect�on	prov�de	
the	deta�ls	for	cal�brat�ng	the	ground-based	equ�pment	assoc�ated	
w�th	transferr�ng	the	data	from	these	four	types	of	systems 	Proce-
dures	for	test�ng	tape	reproducers	used	to	replay	SAR	data	are	also	
covered	�n	the	sect�on	on	d�g�tal	l�ne-�mag�ng 	Only	the	tests	d�rectly	
related	to	val�dat�ng	the	performance	of	the	tape	reproducer	need	to	
be	performed	for	the	SAR 	These	three	paragraphs	cover	the	test�ng	of	
the	tape	reproducers	and	assoc�ated	�nput/output	equ�pment	used	to	
transfer	the	�mage	from	the	tape	reproducer	�nto	the	�mage	process�ng	
system	used	for	determ�n�ng	the	last	resolved	bar	group	and	calculat�ng	
Hm�n 	Paragraphs	1	and	2	deta�l	the	procedures	for	d�g�tal	fram�ng	and	
d�g�tal	l�ne-�mag�ng/scann�ng	systems	respect�vely,	wh�le	paragraph	3	
deals	w�th	analogue	fram�ng	systems 	Data	from	analogue	l�ne-�mag-
�ng/scann�ng	dev�ces	shall	be	converted	to	d�g�tal	and,	therefore,	the	
procedures	of	paragraph	2	shall	apply 	�or	sensors	that	produce	output	
�n	more	than	one	spectral	band	(such	as	a	color	�mag�ng	dev�ce),	the	
appropr�ate	procedure	shall	be	separately	appl�ed	to	the	output	of	each	
spectral	band	of	the	sensor 	Any	cables	or	spec�al	�nterface	equ�pment	
to	be	used	dur�ng	cert�ficat�on	or	demonstrat�on	fl�ghts	shall	be	the	
same	as	those	used	dur�ng	th�s	cal�brat�on	procedure 	In	all	of	the	tests	
of	th�s	sect�on,	the	data	shall	be	recorded	on	to	magnet�c	tape	of	the	
same	type	to	be	used	�n	the	cert�ficat�on	or	demonstrat�on	fl�ght,	and	
at	the	max�mum	pack�ng	dens�ty	to	be	used	�n	an	observat�on	fl�ght 	
If	mult�ple	tape	types	are	to	be	used,	each	shall	be	tested	separately 	
Pr�or	to	proceed�ng	w�th	the	tests	descr�bed	�n	paragraphs	1	through	
3	of	th�s	sect�on,	the	State	Party	respons�ble	for	perform�ng	the	tests	
shall,	by	pre-test�ng,	equ�pment	select�on,	and/or	care	�n	ma�nta�n�ng	
configurat�on	control	be	respons�ble	for	ensur�ng	that:

	 (A)	 The	output	of	the	computer	shall	be	capable	of	s�mulat-
�ng	the	sensor	output	that	�s	�nput	to	the	a�rborne	v�deo	
recorder,	to	the	degree	necessary	to	ensure	that	all	func-
t�ons	used	to	analyze	data	from	a	cert�ficat�on	or	demon-
strat�on	fl�ght	are	present	�n	the	equ�pment	and	software	to	
be	cal�brated 	Th�s	may	be	done	e�ther	d�rectly	or	�nd�rectly,	
v�a	a	dev�ce	or	techn�que	such	as	a	frame	grabber,	l�ne	scan	
formatter	or	frame	formatter 	The	output	of	the	computer	
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need	not	s�mulate	the	max�mum	output	data	rate	of	the	
sensor 

	 (B)	 In	the	case	where	an	analogue	ground-based	v�deo	tape	
reproducer	�s	to	be	used	to	replay	�nformat�on	collected	
and	recorded	on	an	analogue	a�rborne	v�deo	recorder,	the	
ground-based	v�deo	tape	reproducer	shall	not	�ntroduce	
apprec�able	degradat�on	of	the	data	recorded	by	the	a�r-
borne	v�deo	recorder 	Th�s	shall	be	done	by	ensur�ng	that	
the	manufacturer’s	spec�ficat�ons	for	the	qual�ty	of	replay	of	
such	data	are	cons�stent	w�th	the	a�rborne	v�deo	recorder’s	
record�ng	capab�l�t�es 	�urther,	they	shall	ensure	that	the	
ground-based	v�deo	tape	reproducer	�s	properly	adjusted	
such	that	the	manufacturer’s	spec�ficat�ons	for	replay	qual-
�ty	are	ach�eved 	

1 	 Cal�brat�on	Procedure	for	Systems	wh�ch	use	D�g�tal	V�deo	Tape	
Reproducers	for	Playback	from	D�g�tal	�ram�ng	Type	Sensors—	
See	��gure	1 

	 (A)	 The	Test	Patterns	descr�bed	�n	Annex	A	of	th�s	Dec�s�on	
shall	be	loaded	�nto	the	computer	system,	transferred	�nto	
the	ground	d�g�tal	v�deo	recorder/reproducer	and	recorded	
on	the	v�deo	tape 	If	the	ground-based	d�g�tal	v�deo	tape	
reproducer	does	not	have	a	record	capab�l�ty,	th�s	procedure	
shall	be	performed	on	a	v�deo	recorder	of	the	same	type	
used	on	the	observat�on	a�rcraft 

	 (B)	 The	�mage	of	the	Test	Patterns	as	generated	on	the	tape	�n	
Step	A	of	th�s	paragraph	shall	then	be	replayed	from	the	
ground-based	d�g�tal	v�deo	tape	reproducer	back	�nto	the	
computer 	The	grey	level	d�fference	funct�on	shall	be	used	
to	compare	th�s	�mage	to	the	or�g�nal 	The	v�deo	recorder/
reproducer	and	assoc�ated	�nput/output	equ�pment	shall	be	
deemed	acceptable	�f	no	more	than	three	non-zero	d�ffer-
ences/errors	occur	between	the	two	�mages 	

2 	 Cal�brat�on	Procedure	for	Systems	wh�ch	use	D�g�tal	Tape		
Reproducers	for	Playback	from	D�g�tal	L�ne-Imag�ng/Scann�ng	or		
Analogue	L�ne-Imag�ng/Scann�ng	Converted	to	D�g�tal	Type	Sensors—
See	��gure	2 	These	types	�nclude	v�deo	l�ne	�mag�ng	dev�ces,	Infrared	
L�ne	Scann�ng	Dev�ces	and	Synthet�c	Aperture	Radar	Sensors 

	 (A)	 The	same	procedure	as	descr�bed	�n	Sect�on	III,	paragraph	
1	(A)	of	th�s	Dec�s�on	shall	be	used	to	transfer	the	Test	
Patterns	to	the	ground	d�g�tal	v�deo	tape	reproducer 	The	
l�ne	scan	formatter	shall	be	capable	of	pos�t�on�ng	the	Test	
Pattern	l�nes	(480	l�nes	of	512	�mage	elements	each)	at	
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any	locat�on	w�th�n	the	total	number	of	l�nes	and	�mage	
elements	per	l�ne	of	the	format	used	by	the	l�ne-�mag�ng,	
l�ne-scann�ng	or	SAR	sensor 	Th�s	shall	be	ver�fied	by	us�ng	
the	l�ne-scan	formatter	to	pos�t�on	the	Test	Patterns	at	three	
d�fferent	locat�ons	and	then	demonstrat�ng	the	ab�l�ty	to	
extract	the	complete	Test	Patterns	for	d�splay	�n	the	�mage	
process�ng	system	by	means	of	the	system’s	scan	converter 

	 (B)	 Us�ng	one	of	the	�mages	of	the	Test	Patterns	extracted	v�a	
the	scan	converter	as	descr�bed	�n	Sect�on	III,	paragraph	
2	(A)	of	th�s	Dec�s�on,	the	same	procedure	as	descr�bed	�n	
Sect�on	III,	Paragraph	1	(B)	of	th�s	Dec�s�on	shall	be	per-
formed 	It	shall	be	ver�fied	that	no	more	than	three	non-
zero	d�fferences	occur	between	the	two	�mages 	In	the	case	
that	obv�ous	equ�pment	malfunct�ons	prevent	meet�ng	th�s	
cr�ter�on,	the	State	Party	own�ng	the	equ�pment	shall	be	
allowed	to	repeat	th�s	test	after	adjustment	of	the	equ�p-
ment	and	unt�l	the	cr�ter�on	�s	sat�sfied 

3 	 Cal�brat�on	procedure	for	systems	wh�ch	use	analogue	v�deo	tape	
reproducers	for	playback	from	analogue	fram�ng	type	sensors—	
See	��gure	3 

	 (A)	 Image	Acqu�s�t�on

	 	 (1)	 	Transfer	the	Cal�brat�on	Test	Patterns	shown	�n	��gure	
1,	Annex	A	of	th�s	Dec�s�on	v�a	the	frame	formatter	
�nto	the	a�rborne	v�deo	recorder	and	record	on	to	the	
magnet�c	med�a	for	at	least	10	seconds 	

	 	 (2)	 	Playback	the	recorded	�mage	of	the	Cal�brat�on	Test	
Patterns	from	the	a�rborne	v�deo	recorder	used	�n	step	
(1)	of	th�s	subparagraph 

	 	 (3)	 	W�th	the	frame	grabber,	acqu�re	�mages	of	the	recorded	
Cal�brat�on	Test	Patterns	from	the	a�rborne	v�deo	
recorder,	and	save	them	�n	files	for	later	process�ng 	

	 	 	 (a)	 	If	the	ground	v�deo	tape	reproducer	�s	of	the	
same	model	as	the	a�rborne	v�deo	recorder,	one	
�mage	shall	be	acqu�red 	

	 	 	 (b)	 	If	the	ground	v�deo	tape	reproducer	�s	of	a	d�f-
ferent	model	from	the	a�rborne	v�deo	recorder,	
two	�mages	shall	be	acqu�red 
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	 	 (4)	 	If	the	ground	v�deo	tape	reproducer	�s	of	a	d�fferent	
model	from	the	a�rborne	v�deo	recorder:	

	 	 	 (a)	 	Replace	the	a�rborne	v�deo	recorder	w�th	the	
ground	v�deo	tape	reproducer,	keep�ng	all	other	
components	the	same 

	 	 	 (b)	 	Move	the	magnet�c	med�a	created	�n	step	(1)	
of	th�s	subparagraph	from	the	a�rborne	v�deo	
recorder	to	the	ground	v�deo	tape	reproducer	
and	play	back	the	recorded	�mage	of	the	Cal�bra-
t�on	Test	Patterns	us�ng	the	ground	v�deo	tape	
reproducer 

	 	 	 (c)	 	W�th	the	same	frame	grabber	used	�n	step	(3)	
of	th�s	subparagraph,	acqu�re	two	�mages	of	
the	recorded	Cal�brat�on	Test	Patterns	from	the	
ground	v�deo	tape	reproducer,	and	save	them	�n	
files	for	later	process�ng 	

	 (B)	 Sampl�ng	Tests:

	 	 	Us�ng	any	one	of	the	�mages	acqu�red	�n	subparagraph	(A)	
of	th�s	paragraph,	the	sampl�ng	capab�l�ty	of	the	frame	
grabber	shall	be	checked	to	ensure	that	sampl�ng	of	the	
played-back	Test	Pattern	�mage	occurs	at	an	acceptable	rate 	
The	sampl�ng	rate	for	the	played-back	�mage	of	the	test	pat-
tern	shall	be	deemed	to	be	acceptable	prov�ded	that	there	
are	at	least	as	many	�mage	elements	across	the	d�splayed	
sensor	frame	as	there	are	�n	each	row	of	the	Test	Pattern 	If	
sampl�ng	produces	more	�mage	elements	per	row	than	ex�st	
�n	each	row	of	the	Test	Pattern	then,	pr�or	to	perform�ng	
tests	�n	subparagraph	(C)	of	th�s	paragraph,	�f	requ�red,	the	
�mages	obta�ned	�n	subparagraphs	(A)	(3)	or	(A)	(4)	of	th�s	
paragraph	shall	be	resampled	to	result	�n	new	stored	�mages	
of	the	Test	Pattern	w�th	each	l�ne	hav�ng	exactly	one	�mage	
element	per	Test	Pattern	column	(512	total	per	l�ne) 
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	 (C)	 Ground	V�deo	Tape	Reproducer	Tests:

	 	 If	the	ground	v�deo	tape	reproducer	to	be	used	�s	of	a	d�f-
ferent	model	from	the	a�rborne	v�deo	recorder,	the	ground	
v�deo	tape	reproducer	shall	pass	all	tests	spec�fied	�n	Annex	
B	to	th�s	Dec�s�on	before	�t	may	be	used	�n	the	cert�ficat�on	
or	demonstrat�on	fl�ght	data	analys�s 	The	or�g�nal	tape	
conta�n�ng	the	�magery	collected	from	these	tests	shall,	
upon	request,	be	made	ava�lable	to	other	States	Part�es	for	
further	test�ng	and	ver�ficat�on	follow�ng	the	cert�ficat�on	
or	demonstrat�on	fl�ght 	Th�s	shall	not	delay	the	s�gn�ng	of	
the	cert�ficat�on	report	or	delay	an	observat�on	fl�ght 	

	 Th�s	Dec�s�on	shall	enter	�nto	force	s�multaneously	w�th	the	
Treaty	on	Open	Sk�es	and	shall	have	the	same	durat�on	as	the	Treaty 	
Dec�ded	�n	V�enna,	�n	the	Open	Sk�es	Consultat�ve	Comm�ss�on,	on	12	
October	1994,	�n	each	of	the	s�x	languages	spec�fied	�n	Art�cle	XIX	of	
the	Treaty	on	Open	Sk�es,	all	texts	be�ng	equally	authent�c 
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OSCC/VI/Dec 16
12	October	1994

ANNEX	A	

to	Decision	Number	Sixteen
Test	Patterns	Used	in	Calibration

	 The	test	patterns	shall	be	obta�ned	by	the	States	Part�es	on	remov-
able	magnet�c	d�sc	from	the	OSCC,	or	shall	be	created	based	on	the	
descr�pt�ons	below 

	 ��gure	1	of	th�s	Annex	�llustrates	the	s�x	test	patterns	that	shall	
be	used	�n	the	cal�brat�on	process 	The	overall	�mage	s�ze	shall	be	480	
�mage	elements	h�gh	by	512	�mage	elements	w�de 	Test	Patterns	1,	2,	
3,	5	and	6	shall	have	as	a	lower	border	a	rectangular	reg�on	5	�mage	
elements	h�gh	and	512	�mage	elements	w�de	w�th	grey	scale	value	
127 	Test	Pattern	4	shall	have,	as	�ts	lower	border,	a	rectangular	reg�on	
6	�mage	elements	h�gh	and	512	�mage	elements	w�de	w�th	grey	scale	
value	127 	�ach	test	pattern	shall	be	referred	to	by	�ts	own	coord�nate	
system,	beg�nn�ng	at	x	=	0,	y	=	0	�n	the	upper	left	corner 

1 	 Pattern	1

	 Pattern	1	shall	be	a	rectangular	reg�on	75	�mage	elements	h�gh	by	
512	�mage	elements	w�de,	cons�st�ng	of	15	adjo�n�ng	bar	groups 	�ach	
bar	group	shall	cons�st	of	two	bar	pa�rs 	All	of	the	l�ght	bars	shall	have	
grey	scale	value	230	and	all	of	the	dark	bars	shall	have	grey	scale	value	
20 	All	bars	�n	the	pattern	shall	have	the	same	he�ght	as	the	reg�on 	The	
w�dth	of	the	bars	�n	each	success�ve	bar	group,	from	first	to	fifteen	shall	
be:	21,	16,	13,	12,	11,	10,	9,	8,	7,	6,	5,	4,	3,	2	and	1 	The	first	bar	shall	
be	a	dark	bar	whose	uppermost	left	corner	shall	be	des�gnated	as	refer-
ence	pos�t�on	at	x	=	0,	y	=	0 

2 	 Pattern	2

	 Pattern	2	shall	cons�st	of	512	adjo�n�ng	bars,	all	of	he�ght	75	
�mage	elements,	and	all	of	w�dth	1	�mage	element 	The	grey	scale	
values	of	the	first	256	bars	shall	beg�n	w�th	0	for	the	first	bar	and	shall	
�ncrease	sequent�ally	by	1	to	255	for	the	256th	bar 	The	grey	scale	
values	of	the	rema�n�ng	256	bars	shall	beg�n	w�th	255	for	the	257th	bar	
and	shall	decrease	sequent�ally	by	1	to	0	for	the	512th	bar 

3 	 Pattern	3

	 Pattern	3	shall	cons�st	of	16	adjo�n�ng	bar	pa�rs	of	he�ght	75	
�mage	elements	and	w�dth	16	�mage	elements	per	bar 	Table	1	spec�fies	
the	dark	and	l�ght	bar	grey	scale	values	for	each	bar	pa�r,	beg�nn�ng	
w�th	a	dark	bar	at	x	=	0,	y	=	0 
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4 	 Pattern	4

	 Pattern	4	shall	be	a	rectangular	reg�on	65	�mage	elements	h�gh	
and	512	�mage	elements	w�de	and	shall	have	two	components 	The	
first	component	shall	cons�st	of	a	row	of	12	adjo�n�ng	bar	groups,	w�th	
all	bar	groups	hav�ng	the	same	start�ng	(smallest)	y	=	2	coord�nate 	
�ach	bar	group	shall	cons�st	of	three	bar	pa�rs 	All	bars	shall	have	a	5:1	
aspect	(he�ght	to	w�dth)	rat�o 	Start�ng	w�th	a	dark	bar,	the	bars	�n	a	bar	
group	shall	alternate	from	dark	to	l�ght 	The	first	bar	group	shall	beg�n	
at	x	=	5,	and	shall	have	w�dth	12 	Table	2	spec�fies	the	w�dth,	he�ght	
and	dark	and	l�ght	bar	grey	scale	values	for	each	bar	group 	The	bar	
group	ampl�tude	values	are	der�ved	from	the	grey	scale	values	of	the	
l�ght	and	dark	bars	�n	each	group	and	are	prov�ded	�n	Table	2 

	 The	second	component	of	Pattern	4	shall	be	a	no�se	reg�on,	that	
�s	a	rectangular	reg�on	50	�mage	elements	h�gh	and	100	�mage	ele-
ments	w�de	whose	upper	left	corner	shall	be	at	x	=	399,	y	=	34 	The	
�mage	element	grey	scale	values	�n	the	no�se	reg�on	shall	be	randomly	
d�str�buted 	The	d�str�but�on	shall	be	gauss�an,	w�th	mean	64,	var�ance	
1 2	and	two-d�mens�onal	correlat�on	rad�us	of	2 5 	

FIGURE 1
DIGITAL TEST PATTERNS USED IN CALIBRATION
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TABLE 1
BAR .GREY .SCALE .VALUES .FOR .TEST .PATTERN .3

Bar .Group .Number
Dark .Bar .Grey . .

Scale .Value
Light .Bar .Grey . .

Scale .Value

 .1 0 255

 .2 2 253

 .3 4 251

 .4 6 249

 .5 8 247

 .6 10 245

 .7 12 243

 .8 14 241

 .9 18 237

10 22 233

11 26 229

12 30 225

13 34 221

14 38 217

15 42 213

16 46 209

TABLE 2
BAR .CHARACTERISTICS .FOR .TEST .PATTERN .4

Bar .Group .
Number

Bar .Width Bar .Height
Dark .Bar .Grey .

Scale .Value

Light .Bar .
Grey .Scale .

Value

Bar .Group .
Amplitude

1 12 60 60 200 70 .0

2 11 55 67 200 66 .5

3 10 50 74 200 63 .0

4 8 40 82 200 59 .0

5 8 40 91 200 54 .5

6 7 35 101 200 49 .5

7 6 30 112 200 44 .0

8 5 25 125 200 37 .5

9 5 25 138 200 31 .0

10 4 20 153 200 23 .5

11 4 20 170 200 15 .0

12 3 15 189 200 5 .5
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TABLE 3
BAR .CHARACTERISTICS .FOR .TEST .PATTERN .6

Bar .Group
Number

Bar .Width
Bar .Group .

Height
Dark .Bar .Grey .

Scale .Value

Light .Bar .
Grey .Scale .

Value

Bar .Group
Amplitudes

 .1 15 60 130 240 55 .0

 .2 14 57 135 240 52 .5

 .3 13 54 140 240 50 .0

 .4 12 51 145 240 47 .5

 .5 11 48 150 240 45 .0

 .6 10 45 155 240 42 .5

 .7 9 42 160 240 40 .0

 .8 8 39 165 240 37 .5

 .9 7 36 170 240 35 .0

10 6 33 175 240 32 .5

11 5 30 180 240 30 .0

12 4 27 185 240 27 .5

13 3 24 190 240 25 .0

14 2 21 195 240 22 .5

15 1 18 200 240 20 .0
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OSCC/VI/Dec 16
12	October	1994

ANNEX	B	

to	Decision	Number	Sixteen
Procedures	for	Calibrating	Ground‑based	Tape	Reproducers	
Which	are	Used	to	Replay	Data	from	Analog	Video	Framing	

Camera	and	are	of	a	Different	Model	from	The	Airborne	
Recorder	Used	With	The	Camera

1 	Analys�s	of	Spat�al	�requency	Character�st�cs

	 The	purpose	of	th�s	test	�s	to	measure	the	frequency	content	of	
the	�mage	that	results	from	play�ng	the	record�ng	made	on	the	a�r-
borne	recorder	on	the	ground	v�deo	tape	reproducer	and	to	compare	
the	results	to	those	ach�eved	by	play�ng	th�s	same	tape	on	the	a�rborne	
recorder 	The	�mage	ampl�tude	funct�on,	A(f),	of	Test	Pattern	1	�n	the	
captured	v�deo	�mage	shall	be	produced	and	the	frequenc�es	at	wh�ch	
the	ampl�tude	falls	below	50%	(3	dB)	and	10%	(10dB)	of	the�r	peak	val-
ues	shall	be	recorded 	In	obta�n�ng	these	results,	the	follow�ng	s�x	steps	
shall	be	completed 

	 (A)	 Us�ng	the	v�deo	dens�tometer,	no	less	than	5	adjacent	pro-
file	cuts	across	Test	Pattern	1	shall	be	made	for	each	of	the	
2	�mages	obta�ned	�n	Sect�on	III,	paragraph	3,	subparagraph	
(A)	(3)	of	Dec�s�on	16	to	the	Treaty	on	Open	Sk�es	(here-
�nafter	referred	to	as	Dec�s�on	16) 	These	profiles	shall	be	
obta�ned	from	near	the	center	of	each	pattern	and	shall	be	
along	the	scan	l�nes 	�ach	ser�es	of	profiles	shall	be	stored	
�n	a	separate	file	for	later	use 	The	file	names	used	for	each	
ser�es	of	profile	cuts	shall	be	recorded	together	w�th	names	
of	the	�mage	files	from	wh�ch	the	profiles	were	made 

	 (B)	 The	average	max�mum	value	A
–
	max(�)	and	the	average	

m�n�mum	value	m�n(�)	shall	be	calculated	for	each	of	the	
�	=	1   30	bar	pa�rs	of	Test	Pattern	1	as	follows:	A

–
	max(�)	�s	

the	average	(ar�thmet�c	mean)	of	the	max�mum	grey	scale	
values	�n	the	�th	bar	pa�r	and	A

–
	m�n(�)	�s	the	average	of	the	

m�n�mum	grey	scale	values	�n	the	�th	bar	pa�r,	where	the	
average	�s	taken	over	all	of	the	profiles	obta�ned	�n	subpara-
graph	(A)	above 

	 (C)	 The	ampl�tude	a(�)	shall	be	calculated	for	each	of	the	�	=	1,	
   ,	30	bar	pa�rs	of	Test	Pattern	1	accord�ng	to	the	formula:

	 	 	 a(�)	=	A
–
max(�)	–	A

–
m�n	(�)	/	2
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		 	 	where	A
–
	max(�)	and	m�n(�)	are	defined	�n	subparagraph		

(B)	above 	

	 		 	The	�mage	ampl�tude	funct�on	A(fj)	shall	be	defined	for	
each	of	the	j	=	1,	   ,	15	bar	groups	of	Test	Pattern	1	as	the	
average	of	the	ampl�tudes	of	the	two	bar	pa�rs	belong�ng	to	
the	jth	bar	group 

	 (D)	 The	steps	�n	subparagraphs	(A)	through	(C)	above	shall	be	
repeated	us�ng	the	2	�mages	obta�ned	�n	Sect�on	III,	para-
graph	3,	sub-paragraph	(A)	(4)	of	Dec�s�on	16 

	 (�)	 Graphs	shall	be	plotted	for	the	a�rborne	recorder’s	�mage	
ampl�tude	funct�on 	The	bar	groups	where	the	a�rborne	
recorder’s	�mage	ampl�tude	funct�on	first	falls	below	50%	
(–3	dB)	and	10%	(–10	dB)	of	the�r	peak	values	shall	be	
recorded 

	 (�)	 Graphs	shall	then	be	plotted	for	the	ground	reproducer’s	
�mage	ampl�tude	funct�on 	The	bar	groups	where	the	ground	
reproducer’s	�mage	ampl�tude	funct�on	first	falls	below	
50%	(–3	dB)	and	10%	(–10	dB)	of	the�r	peak	values	shall	be	
recorded 	�or	the	ground	reproducer	to	be	deemed	accept-
able,	the	bar	groups	at	wh�ch	the	50%	and	10%	ampl�tudes	
occur	shall	be	of	the	same	w�dth	or	narrower	w�dth	(bet-
ter	frequency	response)	than	the	correspond�ng	bar	groups	
recorded	as	the	basel�ne	�n	subparagraph	(�)	above 	

(2	)	 Analys�s	of	L�near�ty	of	Ampl�tude	Character�st�cs

	 L�near�ty	character�st�cs	shall	be	quant�fied	by	the	mean	square	
dev�at�on	and	max�mum	absolute	dev�at�on	obta�ned	from	the	d�ffer-
ences	between	the	reproduced	Test	Pattern	and	the	�nput	test	pattern,	
us�ng	Test	Pattern	2	from	Annex	A	of	Dec�s�on	16	as	the	�nput 	In	
obta�n�ng	these	results,	the	follow�ng	five	steps	shall	be	completed 

	 (A)	 Us�ng	the	v�deo	dens�tometer,	no	less	than	5	adjacent	
profile	cuts	across	Test	Pattern	2	of	Annex	A	to	Dec�s�on	16	
shall	be	made	for	each	of	the	2	�mages	obta�ned	�n	Sect�on	
III,	paragraph	3,	sub-paragraph	(A)	(3)	of	Dec�s�on	16 	These	
profiles	shall	be	obta�ned	from	near	the	center	of	each	pat-
tern 	�ach	ser�es	of	profiles	shall	be	stored	�n	a	separate	file	
for	later	use 	The	file	names	used	for	each	ser�es	of	profiles	
shall	be	recorded	together	w�th	names	of	the	�mage	files	
from	wh�ch	the	profiles	were	made 

	 (B)	 The	average	a�rborne	recorder	value	A
–

2(�)	shall	be	calculated	
for	each	of	the	�	=	1   512	bars	of	Test	Pattern	2	of	Annex	A	
to	Dec�s�on	16	as	the	average	of	the	grey	scale	values	�n	the	
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�th	bar,	where	the	average	�s	taken	over	all	of	the	profiles	
obta�ned	�n	subparagraph	(A)	of	th�s	paragraph 

	 (C)	 The	procedure	g�ven	�n	subparagraph	(A)	of	th�s	paragraph	
shall	be	repeated	us�ng	the	2	�mages	obta�ned	�n	Sect�on	III,	
paragraph	3,	sub-paragraph	(A)	(4)	of	Dec�s�on	16 

	 (D)	 The	average	ground	reproducer	value	G
–

2(�)	shall	be	calcu-
lated	for	each	of	the	�	=	1   512	bars	of	Test	Pattern	2	of	
Annex	A	to	Dec�s�on	16	as	the	average	of	the	grey	scale	
values	�n	the	�th	bar,	where	the	average	�s	taken	over	all	of	
the	profiles	obta�ned	�n	subparagraph	(C)	of	th�s	paragraph 

	 (�)	 Us�ng	the	�deal	values	(I)	for	Test	Pattern	2	of	Annex	A	to	
Dec�s�on	16,	(I2(n)	=	n–1,	for	n	=	1   256,	and	I2(n)	=	512–n,	
for	n	=	257   512),	the	mean	square	dev�at�ons	S2(I, G)	and	
S2(I, A)	and	the	absolute	max�mum	dev�at�ons	M2(I, G)	and	
M2(I, A)	of	the	data	obta�ned	�n	subparagraphs	(B)	and	(D)	of	
th�s	paragraph	from	the	�deal	shall	be	obta�ned	as	follows:

	 	

–S Min(I, A) (n + d) – A (n))  ,(I=2 2
2

2
d=–3.3

   1
  512

512

n=1

–S Min(I, G) (n + d) – G (n))  ,(I=2 2
2

2
d=–3.3

   1
  512

512

n=1

–M Min(I, A) (n + d) – A (n)   ,I=2 2
2

2
d=–3.3

M2

n=1..512

n=1..512

–Min

Max

Max(I, G) (n + d) – G (n)   ,I= 2
2

2
d=–3.3

	 	where	(I2(n)	=	0,	for	n<1,	and	(I2(n)	=	255,	for	n>512 	(The	process	
of	m�n�m�z�ng	over	a	set	of	offsets	“d”	�n	the	above	equat�ons	
ar�ses	from	observat�on	of	phase	m�sal�gnments	between	the	
�deal	and	reproduced	patterns 	The	effect	of	phase	m�sal�gnment	
�s	reduced	by	us�ng	the	measures	that	ar�se	from	the	best	fit	
between	the	observed	and	reproduced	patterns )	

	 	The	ground	tape	reproducer	shall	be	deemed	acceptable	�n	th�s	
test,	�f	the	mean	square	dev�at�on	of	the	ground	tape	reproducer	
�s	no	more	than	10%	greater	than	the	mean	square	dev�at�on	of	
the	a�rborne	recorder	(� e ,	S2(I, G)<1,2,	•	S2(I, A)	and	the	absolute	
max�mum	dev�at�on	of	the	ground	tape	reproducer	�s	no	more	
than	5%	greater	than	the	absolute	max�mum	dev�at�on	of	the	
a�rborne	recorder	(� e ,	M2(I, G)<1 05	•	M2	(I, A)) 

(3)	 Analys�s	of	Overshoot/Undershoot	Character�st�cs
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	 Overshoot/undershoot	character�st�cs	shall	be	quant�fied	by	the	
mean	square	dev�at�ons	and	max�mum	absolute	dev�at�ons	obta�ned	
from	the	d�fferences	between	the	reproduced	Test	Pattern	and	the	
�nput	Test	Pattern,	us�ng	Test	Pattern	3	of	Annex	A	to	Dec�s�on	16	as	
the	�nput 	In	obta�n�ng	these	results,	the	follow�ng	four	steps	shall	be	
completed 

	 (A)	 Us�ng	the	v�deo	dens�tometer,	no	less	than	5	adjacent	
profile	cuts	across	Test	Pattern	3	of	Annex	A	to	Dec�s�on	16	
shall	be	made	for	each	of	the	2	�mages	obta�ned	�n	Sect�on	
III,	paragraph	3,	sub-paragraph	(A)	(3)	of	Dec�s�on	16 	These	
profiles	shall	be	obta�ned	from	near	the	center	of	each	pat-
tern 	�ach	ser�es	of	profiles	shall	be	stored	�n	a	separate	file	
for	later	use 	The	file	names	used	for	each	ser�es	of	profiles	
shall	be	recorded	together	w�th	names	of	the	�mage	files	
from	wh�ch	the	profiles	were	made 

	 (B)	 The	average	a�rborne	recorder	values,	A
–

3L(n)	and	A
–

3D(n),	
shall	be	calculated	for	each	of	the	n	=	1   16	bar	groups	of	
Test	Pattern	3	of	Annex	A	to	Dec�s�on	16	as	follows 	A

–
3L(n)	

�s	the	average	of	the	grey	scale	values	�n	the	peak	areas	and	
A
–

3D(n)	�s	the	average	of	the	grey	scale	values	�n	the	trough	
areas	of	the	nth	bar	group,	where	the	average	�s	taken	over	all	
of	the	profiles	obta�ned	�n	subparagraph	(A)	of	th�s	paragraph 

	 (C)	 The	steps	of	subparagraphs	(A)	and	(B)	of	th�s	paragraph	
shall	be	repeated	us�ng	the	2	�mages	obta�ned	�n	Sect�on	III,	
paragraph	3,	sub-paragraph	(A)	(4)	of	Dec�s�on	16	to	obta�n	
the	values	G

–
3L(n)	and	G

–
3D(n)	for	each	of	the	n	=	1   16	bar	

groups	of	Test	Pattern	3	of	Annex	A	to	Dec�s�on	16 

	 (D)	 Us�ng	the	�deal	values	for	the	n	=	1   16	bar	groups	�n	Test	
Pattern	3	of	Annex	A	to	Dec�s�on	16,	I3L(n)	=	255–2n,	I3D(n)	
=	2n–2	for	n	=	1   8,	and	I3L(n)	=	273–4n,	I3D(n)	=	4n–18,	for	
n	=	9   16),	the	mean	square	dev�at�ons	S3L(I, A),	S3L(I, G),	
S3D(I, A),	and	S3D(I, G),	and	the	absolute	max�mum	dev�a-
t�ons	M3L(I, A),	M3L(I, G),	M3D(I, A)	and	M3D(I, G),	of	the	data	
obta�ned	�n	subparagraphs	(B)	and	(C)	of	th�s	paragraph	
from	the	�deal	shall	be	obta�ned	as	follows:
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	 The	ground	reproducer	shall	be	deemed	acceptable	�n	th�s	test,	�f	
the	mean	square	dev�at�ons	of	the	ground	reproducer	are	no	more	than	
10%	greater	than	the	mean	square	dev�at�ons	of	the	a�rborne	recorder	
(� e 	S3L(I G)<1 1	•	S3L(I A)	and	S3D(I G)<1 1	•	S3D(I A)	and	the	absolute	
max�mum	dev�at�ons	of	the	ground	reproducer	are	no	more	than	5%	

–S (I, A) (n) – A (n))(I= 2
3L 3L3L

 1 
 16

16

n=1

–S (I, G) (n) – G (n))(I= 2
3L 3L3L

 1 
 16

16

n=1

–S (I, A) (n) – A (n))(I= 2
3D 3D3D

 1 
 16

16

n=1

–S (I, G) (n) – G (n))(I= 2
3D 3D3D

 1 
 16

16

n=1

–M (I, A) (n) – A (n)(I=3L 3L3L
n=1..16
Max

–M (I, G) (n) – G (n)(I=3L 3L3L
n=1..16
Max

–M (I, A) (n) – A (n)(I=3D 3D3D
n=1..16
Max

–M (I, G) (n) – G (n)(I=3D 3D3D
n=1..16
Max
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OSCC/VI/Dec 16
12	October	1994

ANNEX	C	

to	Decision	Number	Sixteen
Computer‑assisted	Techniques	for	Calculating	the		

Minimum	Height	Above	Ground	Level	at	Which	Each	
Video	Camera	or	Infrared	Line	Scanning	Device	Installed	
on	an	Observation	Aircraft	May	Be	Operated	During	an	
Observation	Flight	And	Procedures	For	Validating	Such	

Computer‑assisted	Techniques	

	 Any	computer-ass�sted	techn�ques	used	pursuant	to	Dec�s�ons	14	
and	15	to	the	Treaty	on	Open	Sk�es	(here�nafter	referred	to	as	Dec�s�ons	
14	and	15)	and	Sect�on	II,	paragraph	3	of	Dec�s�on	16	to	the	Treaty	on	
Open	Sk�es	(here�nafter	referred	to	as	Dec�s�on	16)	shall	be	descr�bed	
�n	append�ces	to	th�s	Annex 	These	append�ces	shall	be	prov�ded	by	
the	State	Party	wh�ch	sponsors	the	computer-ass�sted	techn�que	and	
shall	�nclude	a	descr�pt�on	of	the	computer-ass�sted	techn�que	as	well	
as	deta�led	procedures	for	val�dat�ng	the	computer-ass�sted	calcula-
t�ons 	Append�x	1	to	th�s	Annex	�s	the	first	computer-ass�sted	tech-
n�que	agreed	by	the	OSCC 	It	prov�des	an	example	of	the	deta�ls	to	be	
prov�ded	�n	any	future	append�x	to	th�s	Annex 	Add�t�onal	append�ces	
shall	be	�ncluded	as	a	part	of	th�s	Annex	upon	agreement	by	the	OSCC 	
All	computer-ass�sted	techn�ques	descr�bed	�n	append�ces	to	th�s	annex	
shall	be	cons�dered	equally	val�d 	

	 In	the	case	of	demonstrat�on	fl�ghts,	�n	accordance	w�th	Dec�-
s�on	14,	Sect�on	V,	paragraph	1	(A)	(2)	and	Dec�s�on	15,	Sect�on	IV,	
paragraph	6,	the	Observ�ng	and	the	Observed	Part�es	shall	each	be	free	
to	use	a	computer-ass�sted	techn�que	of	�ts	cho�ce 	If	more	that	one	
techn�que	�s	used,	and	the	results	do	not	agree,	and	the	Observ�ng	and	
Observed	Part�es	can	not	resolve	the	d�fferences	between	the	results,	
the	v�sual	techn�que	shall	be	used 

	 In	the	case	of	demonstrat�on	fl�ghts,	�n	accordance	w�th	Dec�-
s�on	14,	Sect�on	V,	paragraph	1	(A)	(2)	and	Dec�s�on	15,	Sect�on	IV,	
paragraph	6,	an	Observed	or	Observ�ng	Party	wh�ch	uses	a	computer-
ass�sted	techn�que:

(1)	 shall	prov�de	the	other	Party	the	follow�ng	data	perta�n�ng	to	the	
computer-ass�sted	techn�que	used:	the	name,	s�ze,	date,	and	t�me	of	all	
of	the	executable	and	data	files	used,	wh�ch	are	un�que	to	the	appl�ca-
t�on,	as	obta�ned	from	a	computer	d�rectory	l�st�ng,	and

(2)		 shall	make	ava�lable	to	the	Other	Party	a	copy	on	d�sk	of	all	of	
the	executable	and	data	files,	�nclud�ng	macros,	wh�ch	are	un�que	to	
the	appl�cat�on 
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Appendix	1	
to	ANNEX	C	to	Decision	Sixteen

Amplitude	Frequency	Function	(AFF)	Computer‑assisted	
Technique	for	Calculating	the	Minimum	Height	Above	
Ground	Level	at	Which	Each	Video	Camera	Installed	

on	an	Observation	Aircraft	May	Be	Operated	During	an	
Observation	Flight	and	Procedures	for	Validating	the	AFF	

Computer‑assisted	Techniques

	 Pursuant	to	Dec�s�on	14,	Sect�on	V,	Paragraph	1	(A)	(2)	and	
Annex	C	to	Dec�s�on	16,	the	follow�ng	computer-ass�sted	techn�que	
may	be	used 	

Section	I.	Procedures	Used	for	the	Determination	of	Resolution	of	
The	Video	Cameras

	 After	complet�on	of	paragraph	4,	Sect�on	IV,	Dec�s�on	Number	14	
the	ground	resolut�on	for	any	configurat�on	of	v�deo	camera	for	the	�th	
pass	over	the	target	�s	determ�ned	us�ng	a	computer-ass�sted	method	�n	
the	follow�ng	order:

1 	 �rom	the	test	target	�mage	for	each	bar	group	a	value	of	ampl�-
tude	frequency	funct�on	(A��),	des�gnated	by	A�(f,	H�,	K�,	t�)	shall	be	
calculated,	wh�ch	represents	the	relat�onsh�p	of	first	harmon�c	ampl�-
tude	�n	the	target	�mage	from	spat�al	frequency	f=1/(2▫),	where	▫	�s	the	
w�dth	of	the	bar	on	the	ground,	or	group	number	at	g�ven	contrast	on	
the	target	K�,	a�rcraft	fl�ght	alt�tude	H�	and	the	atmosphere	character-
�zed	by	transm�ss�on	▫� 	To	�mplement	the	procedure	for	the	evaluat�on	
of	the	first	harmon�c	ampl�tude	an	�mage	or	a	mask	of	a	g�ven	target	
should	be	used 

2 	 �rom	separate	readouts	obta�ned	�n	paragraph	1	above	a	
smoothed	A��	curve	A�(f,	H�,	K�,	t�)	�s	created 

3 	 A	Threshold	funct�on	(T�),	des�gnated	by	M(f,Perror),	shall	be	
calculated,	wh�ch	represents	the	relat�onsh�p	of	the	m�n�mum	value	
of	the	first	harmon�c	ampl�tude,	under	wh�ch	every	target	group	w�ll	
be	resolved	w�th	a	probab�l�ty	of	error	Perror	,	from	a	spat�al	frequency	
f 	The	T�	�s	calculated	on	the	bas�s	of	the	evaluat�on	of	the	correla-
t�on	no�se	funct�on	of	the	v�deo	camera	on	the	br�ghtness	fields	of	the	
target	�mage,	and	�ts	form	depends	on	the	target	shape 

4 	 The	resolut�on	�s	determ�ned	from	the	spat�al	frequency	g�ven	by	
the	�ntersect�on	of	the	A��	and	T�	curves 
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Section II. Procedure Used for Calculation of Hmin

1.	 The	AFF	Ai(f,	Hi,	Ki,	ti)	obtained	for	the	ith	pass	above	the	target	is	
recalculated	to	an	agreed	contrast	Ka	=	0.4.	As	a	result	of	this	step	a	new	
AFF	Ai(f,	Hi,	Ka,	ti)	will	be	determined	which	corresponds	to	the	aircraft	
flight	altitude	in	the	ith	pass	and	for	the	agreed	contrast.

2.	 On	a	basis	of	AFF	calculated	for	the	agreed	contrast	a	family	of	
AFF	{Aik(f,	Hik,	Ka,	tak)}	is	calculated,	k	=	1,2	3,...,	at	the	agreed	atmo-
spheric	conditions	which	are	characterized	by	transmission	tak	for	every	
altitude	Hik.	The	set	of	altitudes	Hik,	for	which	the	AFF	is	being	recalcu-
lated,	is	selected	in	such	a	way	as	to	include	the	intersection	of	AFF	and	
TF	at	agreed	resolution	Dagreed	=	30	cm.	

3.	 From	the	intersection	points	of	the	set	of	AFF	Aik(f,	Hik,	Ka,	tak)	
and	TF,	M(f,Perror),	a	curve	of	aircraft	flight	altitude	under	agreed	con-
trast	and	atmospheric	parameters	as	a	function	of	ground	resolution	
H(D)	of	the	video	camera	is	prepared,	which	incorporates	the	value	of	
agreed	resolution,	Dagreed	=	30	cm.	From	this	curve	a	minimum	altitude	
for	a	given	pass	shall	be	determined	as:

	 	 Hmin	i	=	H(Dagreed)

4.	 The	procedures	described	in	paragraphs	1–3	of	Section	II	of	this	
Appendix	shall	be	repeated	for	n	passes	when	analyzing	the	image	of	
a	test	target;	n	>	5	in	case	of	certification	and	n	>	1	in	case	of	demon-
stration	flights.	As	a	result,	a	set	of	minimum	altitudes	{Hmin	ij}	will	be	
obtained,	where	i	is	the	number	of	a	pass	above	the	target	and	j	=	1	for	
a	target	set	across	the	aircraft	track,	and	j	=	2	for	a	target	set	along	the	
aircraft	track.

5.	 Hmin	ij	value	is	used	to	calculate	average	values	Hmin	ij	from	the	
resolution	evaluation	across	and	along	the	aircraft	track:	

		 	
H =min j Hmin ij

1
n

n

i=1
—

6.	 The	minimum	permissible	altitude	Hmin	value	for	a	given	con-
figuration	of	video	camera	is	the	largest	of	the	values	of	minimum	per-
missible	altitudes	Hmin1	and	Hmin2,	obtained	for	a	set	of	targets	located	
along	and	across	the	aircraft	track.
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Section III. Procedure for Validation of a Computer-Assisted  
Calculation Of Hmin

1.	 Software	validation	is	conducted	in	two	stages	using	the	test	pattern	
4	from	Annex	A	of	Decision	Number	16.	During	the	first	stage	calculation	
of	the	resolution	is	evaluated,	during	the	second	stage	the	accuracy	of	the	
Hmin	calculation	is	evaluated.	Calibration	input	data	given	in	Table	1	is	
entered	for	that	purpose	into	the	Hmin	calculation	software.

2.	 Calculation	of	the	resolution	is	validated	as	follows:

	 (a)	 In	accordance	with	paragraph	1,	Section	I	of	this	Annex,	an	
amplitude	frequency	function	Ai(f,	Hi,	Ki,	ti)	is	plotted	from	
the	test	pattern	4	image;	

	 (b)	 Noise	characteristics	of	the	equipment	are	measured	along	
the	noise	field	of	test	pattern	4,	which	should	match	the	
values	provided	in	Table	2.

3.	 In	accordance	with	paragraph	2,	Section	I	of	this	Appendix,	the	
threshold	function	M(f,Perror)	is	plotted.	The	intersection	of	M(f,Perror)	
with	the	amplitude	frequency	function	determines	the	resolved	bar	
group,	which	must	correspond	to	11	for	the	AFF	computer-assisted	
technique	to	be	validated.

4.	 The	accuracy	of	the	Hmin	calculation	is	determined	from	the	
software	output,	which	for	the	provided	input	data	and	the	resulting	
Hmin	must	be	in	the	range	of	830	to	870	meters	for	the	AFF	computer-
assisted	technique	to	be	validated.
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Table 1
No. Parameter Calibration value

1 Width of a single bar in the first bar group 0.6 m

2 Length of bars in the first bar group 3 m

3 Bar widths reduction coefficient 0.890899

4 Meteorological visibility (MV) 10,000 m

5 Average reflectance of a dark bar 0.4

6 Average reflectance of a light bar 0.5

7 Ground illumination 80,000 Lx

8 Equipment focal lengths 30 cm

9 Linear dimensions of radiation detector 12 µm

10 Aircraft flight altitude 400 m

11 Agreed value of MV 10,000 m

12 Agreed value of reflectance of a dark bar 0.2

13 Agreed value of reflectance of a light bar 0.6

14 Agreed value of resolution 0.3 m

15 Probability of error 0.2

Table 2
No. Parameter Calibration value

1 Average value of equipment noise 62 ... 65

2 Standard deviation value of equipment noise 1.0 ...1.5

3 Correlation radius of equipment noise values 2 ... 3




