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Why use a phone?

ÅIncrease on-orbit processor capability by a 
factor of 10-100

ÅDecrease cost by a factor of 10-1000

ÅFree up cubesatvolume for additional payload 
through avionics miniaturization

ÅDemonstrate COTS approaches to all 
subsystems (power, attitude determination, 
comms)

ČProduce high-capability spacecraft for $1-10k



Nexus One

ÅAndroid OS
Å1 GHz Processor
Å500 MB RAM
Å16GB Data Storage
Å3-axis accelerometer, 3-axis magnetometer
Å5MP Camera/VGA Video Camera
ÅGSM, WiFi, Bluetooth, FM radio
ÅGPS (restricted)



Environmental Testing
1. Thermal-Vactesting to 10-5 Torr, -35C to +40C

2. Suborbital Rocket Testing to 10,000m readiness

3. Launch vibe and shock to NASA GEVS standards

4. Balloon flights for system level qualification (30km altitude)





PhoneSat 1: Requirements

1. Work for > 1 orbit 

2. Send minimum health data 

3. Send 1 image taken by the phone to ground 

4. Parts cost << $10,000, leading towards 
$1,000 unit cost

5. Schedule < 3 months from ATP to flight 
readiness 
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PhoneSat 1: System Architecture



Image Downlink Challenge

ÅDŜǘ ŀ άŘŜǎƪǘƻǇ ǎƛȊŜŘέ ƛƳŀƎŜ ǘƻ ǘƘŜ ƎǊƻǳƴŘ

Å640x480 rgb24 = 200,000 bytes

Å200 byte AX.25 packet transmissions

Å1-week of battery, approx. 10,000 transmissions

ÅEvery 5th transmission is a health packet

ÅReach out to HAM operators and volunteer 
ƻǊƎŀƴƛȊŀǘƛƻƴǎΧ

ÅΧōǳǘ ƴƻǘ ŀƭƭ ǎǘŀǘƛƻƴǎ ŀǊŜ ŀǳǘƻƳŀǘŜŘ ŀƴŘ ѹ ƻŦ ǘƘŜƳ ŀǊŜ 
sleeping

ÅAnd 2/3 of the world is ocean

ÅAnd no way to command which packets to downlink





Hi-resolution image tiles (640x480 divided into 20x20 packets)

Medium-res (5x5 packets)

Low-res (1 packet)

Image Pyramid Packetization





Radio Range Tests



Balloon Flights



Balloon Flight Motivation

ÅAnalog to space, no ITAR restrictions, low-cost

ÅUseful radio tests

ïLong distance, simulate tumbling

ïClean RF environment

ÅOperationally similar to orbital flight

ïOrganizing the team, getting flight experience

ïOk to fail

ÅUseful software tests

ÅDeadlines help get things done!



Balloon Procedure

ÅIn-lab dress rehearsal 1-3 days before

ÅLaunch site selection and flight path 
prediction using http://habhub.org/predict/

ÅFlight tracking using separate APRS beacon* 
and http://aprs.fi/

ÅRecovery

*requires licensed amateur radio operator

http://habhub.org/predict/
http://aprs.fi/



