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OSIRIS-REx 
•  Origins 

–  Return and analyze a sample of pristine carbonaceous asteroid 
regolith  

•  Spectral Interpretation 
–  Provide ground truth for telescopic data of the entire asteroid 

population 

•  Resource Identification 
–  Map the chemistry and mineralogy of a primitive carbonaceous 

asteroid  

•  Security 
–  Measure the Yarkovsky effect on a potentially hazardous 

asteroid  

•  Regolith Explorer 
–  Document the regolith at the sampling site at scales down to the 

sub-cm 
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OCAMS OSIRIS-REx Camera Suite 
•  OSIRIS-REx CAMera Suite 
•  One of 2 mission critical 

instruments on the spacecraft. 
•  OCAMS is comprised of three 

cameras and a dual sided 
electronics system. 

•  OCAMS was designed 
specifically for OSIRIS-REx 
and its imaging requirements. 
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Classic Systems Engineering 

Figure. The Vee Activity Diagram (Source: Prosnik, 2010 /Released) 



July 

www.incose.org/symp2016 

OCAMS Approach 
Generate OCAMS level requirements 

from the upper level requirements 
Draft verification descriptions 

Generate camera and electronics 
module requirements 

Draft verification description 

Generate subassembly requirements 
for mechanisms, lens stack, 

telescope, electronics and software 

Generate drawings and PO’s for 
components 

Inspec'on	records,	vendor	data	
packages,	checklists	

Test	procedures	for	subassemblies	
Func'onal	and	interface	verifica'on	
completed	from	post	test	results	

Test	procedures	for	camera	
performance,	Verifica'on	using	
post-processing	of	image	data	

Environment	level	tes'ng	derived	
from	expected	asteroid	

environments 
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Establishing Verifiability 

Figure. The Vee Activity Diagram (Source: Prosnik, 2010 /Released) 

Verifica'on	
Media	

Implementa'on	and	
Execu'on	

Integra'on	and	Test	Procedure	
and	Model	Development	

Verifica'on	Descrip'on	Documenta'on	
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Systems	
Engineering	 Implementa'on	and	

Verifica'on	

Systems	
Test	

Systems Team Function 

Data	
Analysis	

Design	&	
Requirements	

Analysis	

Implementa'on	and	
Integra'on	

Tes'ng	and	
Verifica'on	
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Verification Description 
•  Verification Description 

Documents were devised to 
make the systems team, the 
Cog-E and the test team all 
define how each requirement 
would be answered. 

•  This resulted in changing and 
re-wording of requirements to 
clarify and pinpoint 
programmatic needs. 

• Requirements	
• Define	
measurement	or	
characteriza'on	to	
be	completed	
• Serve	as	exit	
criteria	for	tes'ng	

What	

• Version	Descrip2on	
Documents	(VDDs)	
• Equipment	needed	
for	test	
• Data	to	be	
collected	
• Environment	
• Algorithms	for	
tes2ng	or	
evalua2on.		

How	
• Test	Instruc'on	
• Tests	defined	by	
requirements	with	
similar	VDDs	
• Tests	then	ordered	
based	on	data	
required	for	
processing	

When	and	
Where	
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Verification & Validation 
The	OCAMS	integration	and	test	phases	are	verification	driven
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Phase

System Level 
Build

As- run Test 
Procedures

Published to 
ODOCS

OCAMS VED’s
(Verification Event 

Data Sheets)

System Level 
Performance 

Testing

Subsystem and 
Component 

Level Testing

Subsystem and 
Component 
Level Build

End- Item 
Data 

Package

Discipline/Cognizant	Engineer

Systems/Verification	Engineer

Verification 
Tracked in 

DOORS

Goddard 
Space Flight 

Center

DOORS Exports Delivered as needed

Hardware Movement

Data Flow

HARs and BARs 
•  Milestone status reviews with 

key stakeholders 
–  What, how, when, where, why 

VEDs 
•  Integrated approach to 

providing robust verification 
media 
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Test Program Summary 

•  Test program evaluated 
performance of each 
camera before and 
during environments. 

•  Test program allowed 
team to develop and 
proof tests. 

•  Test program expanded 
as required to fit the 
concerns/risks of the 
program. 
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Test Program at a Glance 

•  Mimics requirement levels to 
“fail fast” 

•  Cameras can be tested 
separately, as all 
requirements were 
independent. 

•  Allows for system build and 
integration with high 
confidence in the hardware. 

•  Allows OCAMS to isolate 
issues to minimize lost time. 
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Schedule study 
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Moving Forward 
•  OSIRIS-REx is completing the last of the system level 

testing at Kennedy Space Center in Florida before fairing 
encapsulation and integration with the Atlas V launch 
vehicle 

 
•  We launch on September 8, 2016 

•  Information about the mission: www.asteroidmission.org 

Thank You!


