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ÅRisks 

ÅVerification & Validation 

ÅPlanning 
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Facts 
ÅMillions of pieces of debris in orbit1 

ÅGOCE satellite reentered atmosphere 
on November 10th, 20132 

ÅNo active measures taken to reduce 
debris 
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Artist Rendition of Gravity Field and Steady-State 
Ocean Circulation Explorer (GOCE) Satellite.2 

Purpose Solution CPEs Requirements Risks V&V Planning 
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DETECT & RANGE THINK CAPTURE 

Space Operations Simulation Center 

6-DOF Robot 

DCS 

PIRANHA 

POSITION FINDING 

TOO BIG 

TOO SMALL 

FITS IN DCS 

Debris Camera 
detects 
debris 

Debris centered 
in camera FOV 

Laser rangefinder 
ranges debris 
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Space Operations Simulation Center 

Stage 1 Stage 2 Stage 3 
PIRANHA: 
- Calculates, stores 

debris relative 
position vector and 
DCS attitude 

PIRANHA: 
- Calculates, stores 

position & attitude 
- Transmits pre-

canned attitude & 
ephemeris data to 
robot 

PIRANHA: 
- Calculates, stores 

position & attitude 
- Transmits pre-

canned ephemeris 
- Calculates, transmits 

real-time attitude 
data to robot 

SOSC Robot: 
- Runs trajectory using pre-canned 

attitude & ephemeris data stored on 
SOSC computer 

SOSC Robot: 
- Runs trajectory using pre-canned attitude & 

ephemeris data transmitted from PIRANHA 

SOSC Robot: 
- Runs trajectory using pre-canned 

ephemeris and real-time attitude data 
transmitted from PIRANHA 

Ethernet Ethernet 
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62 cm 

90 cm 

Heritage Debris 
Capture System 

PIRANHA 20 cm 

56 cm 
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Rangefinder 

Camera 

Software and  
Computing  
Hardware 

2-DOF 
Gimbal 
Assembly 

Servos 
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Camera 

 

 

 
 

 

Rangefinder 

 

Point Grey Flea3 GigE 3 

Pixels 2.8 MP 

Interfacing Ethernet 

Color Depth 12 bit 

Size 29mm x 29mm x 30mm 

Price $995 

Acuity AR1000 Laser Distance Sensor 4 

Precision ± 3mm 

Minimum Range 0.1 m 

Sample Rate 6 Hz 

Size 195mm x 96mm x 50mm 

Price $1250 

195 cm 96 cm 

50 cm 

29 
mm 

29 
mm 

30 
mm Lens mounted 

here 

Image sensor 

FNC.3: Characterize Debris 

DES.3.1: Size debris 
within G 2cm 

CMP.3.2.1: Debris spans 
minimum 16 pixels at 20m 

FNC.2: Detect 
debris at 20m 

DES.3.1: Size debris 
within G 2cm 

CMP.3.1.1: Maximum range 
error less than 0.045m 

FNC.3: Characterize 
Debris 


