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Why use a phone?

A Increase ororbit processor capability by a
factor of 16100

A Decrease cost by a factor of-1000

A Free upcubesatvolume for additional payload
through avionics miniaturization

A Demonstrate COTS approaches to alll
subsystemgpower, attitude determination,
commsy

C Produce higkcapability spacecraft for1$10k



Nexus One

A\ndroid OS

A GHz Processor
/500 MB RAM

A 6GB Data Storage
/B-axis accelerometer,-8xis magnetometer
SMP Camera/VGA Video Camera
AGSMWiFi Bluetooth, FM radio

AGPS (restricted)




> w N

Environmental Testing

ThermalVactesting to 105 Torr, -35C to +40C

Suborbital Rocket Testing to 10,000m readiness
Launch vibe and shock to NASA GEVS standards
Balloonflights for system level qualificatioB@km altitude)
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Nexus 1 and NIMU accelerometers in the Vertical Axis
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PhoneSat 1: Requirements

. Work for > 1 orbit

. Send minimum health data

. Send lIimage taken by the phon® ground
. Parts cost << $10,000, leading towards

$1.000 unit cost

. Schedule < 3 months from ATP to flight

readiness



PhoneSat 1: System Architecture

UHF Radio
440 MHz

Monopole
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Phone
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(Arduino)

RBF and Deplo
Switches
(Custom PCB)

Battery Bank
(12 x 18650 3.7V
cells, 2800 mAh)

Spacecraft 1.0
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Image Downlink Challenge
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A 640x480 rgh24 = 200,000 bytes

A 200 byte AX.25 packétnsmissions

A 1-week of battery, approx. 10,000 transmissions

A Every 8 transmission is a health packet

A Reach out to HAM operators and volunteer
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A And 2/3 of the world is ocean

A And no way to command which packets to downlink






Image PyramidPacketization
v

Low-res (1 packet)

Medium-res (5x5 packets)
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Hi-resolution image tiles (640x480 divided into 20x20 packets)







Radio Range Tests




Balloon Flights




Balloon Flight Motivation

A Analog to space, no ITAR restrictions, owst
A Useful radio tests
I Long distance, simulate tumbling
I Clean RF environment
A Operationally similar to orbital flight
I Organizing the team, getting flight experience
I Ok to fall
A Useful software tests
A Deadlines help get things done!



Balloon Procedure

A In-lab dress rehearsal3 days before

A Launch site selection and flight path
prediction usinchttp://habhub.org/predict/

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

A Recovery

*requires licensed amateur radio operator


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




