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WHY HAM-RADIO FREQUENCY BANDS? (&)
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FAIL-SAFE STRATEGY D

* CubeSat and ground station
(Space segment )
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WHY D-STAR?

e Complete routing capability, including roaming
« 3 frequencies and 2 data rates

- 144 MHz (2 m, VHF), 4.8 kbit/sec

- 435 MHz (70 cm, UHF), 4.8 kbit/sec

- 1.2 GHz (23 cm, SHF), 4.8 kbit/sec or 128kbit/sec
» “Cross-band” capability
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D-STAR: A WORLDWIDE NETWORK .
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BASELINE D-STAR REPEATER D
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Worldwide connectivity
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FROM TERRESTRIAL TO SPACE D-STAR &
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GOALS OF MASTER'S THESIS

 Get full mastery of D-STAR protocol

 Build testbed to produce and decode D-STAR signals
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ULG REPEATER IN PICTURES (2) @




ULG REPEATER LOCATION S
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DETECTIVE WORK ...
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. SUPPORTED BY EXPERIMENTS ...
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. LEADS TO A COM ARCHITECTURE & "
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DOWNLINK LINK BUDGET D

LS ol E,/N, = 19.9 dB

Minimum E /N, = 10.6 dB
(for BER = 107(-5))

Gr=17.5dB
A |:> Margin of about 9 dB

L,=1dB

Ham-radio P, =-138.6 dB
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ESA PROPOSAL @

VEGA Malden Flight
(June 2008)

» World’s first D-STAR satellite

» Belgium’s first student satellite
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GEARING UP FOR THE BIG CHALLENGE &

open
engineering

13 students (ULg + technical schools), 2
2 PhD students, 6 academics, 7 space companies .l
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THE PIECES OF THE PUZZLE R
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OVERALL OUFTI-1 SYSTEM
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ACCOMPLISHMENTS SRl

]

 Won ESA competition for spot aboard VEGA
 Award for Master’s thesis
« OUFTI-1 project co-manager

e Supervisory role in detailed design and implementation
of ground and space segments

L] L] L] - vi%;‘
» Several presentations, interviews, and press articles uTeLr_s‘ité
— de Liége




INTERNATIONAL VISIBILITY!
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BACKUP SLIDES




MS THESIS EXPERIMENTAL SETUP
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EXAMPLES OF GMSK SIGNALS ol
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Time index, n B Time index, n

Real signal Synthetic signal

Aw(t) = 3 Cr g (T)
Ct (1) = Q[(T; — T/2)/0] - Q[(T; + T/2)/0]



GENERATION OF D-STAR FRAMES
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OUFTI-1 PROJECT ORGANIZATION
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ELECTRICAL SUBSYSTEMS
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MECHANICAL SUBSYSTEMS R
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VIBRATIONS
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