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Humans have travel
through the eyes of robotic explorers—spacec
and rovers that have sent back progressively more
ishing data and images. The colored lines illustrate nearly
200 unmanned missions since 1958: fiybys, orbits, soft
landings, and intentional crashes, as well as some of the
failures. No human has left low Earth orbit since 1972, when
Apollo 17 made the last of NASAS nine manned missions to
the moon. But odds are we will A privately funded mi
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THE INNER SOLAR SYSTEM
Soviets reached the moon first, deliberately crashing
Luna 2 into the surface in 1959. NASA made the
cesstul trp to Venus with the Mariner 2
fiyby in 1962; Mariner 4 sent images from Mars in
1965. NASAS current Messenger mission is the first
10 orbit and map Mercury. A fleet of solar missions
monitors the sun's activity~and ts Impact on Earth
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REACHING FOR DEEP SPACE
Pioneers 10and 11, launched in 1972 and 1973, were first to travel beyond
Mars and capture close-up images of Jupiter. Both have shut down but sail
on. Voyagers 1 and 2 set out in 1977. Each studied Jupiter and Satum;
Voyager 2 then sent the first close-up images of Uranus and Neptune. Both
continue to transmilt as they leave the sotar system for Interstellar space.

s ]

ASTEROIDS AND COMETS

(Dacty), which orbits iia). NASA' Dawn will
reach the asteroid/dwarf planet Ceres in
2015, The European Space Agency’s Rosetta
probe wil try to land on a comet in 2014,
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TO JUPITER AND BEYOND
Reaching the gas giant in 1995, Galieo sent images
and data from Jupiter and its moons for eight years
The craft Juno arrives there in 2016 Cassini still
transmits images of Saturn and its moons; its
probe, Huygens, landed on Titan in 2005 In 2015,
nine years after launch, New Horizons wil study
Pluto and the planetary debris of the Kuiper belt

y to Jupiter, in 1991, Galileo took
lose-up images of an asteroid
and found the first asteroid satelite
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Nanosatellites by announced launch years

www.nanosats.eu
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KOCMUYECKWE AlMAPATbI

M-ARGO
BIRDY
INSPIRE-A
(INSPIRE-B)
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S M-ARGO - CBO[KA

M-ARGO(Miniaturized Asteroid Remote Geophysical Observer)
3anyck: 2021 rog

AreHTCcTBO: ESA

brooxeT: 25 MnH eBpo

dopm-drakTop: 12U
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G M-ARGO - MUCCUA

Bo3amoXxHble Muccun:

1) HenocpeacTBeHHOE nccneagoBaHue
actepouga

2) HabntogeHue conHe4vyHom akTUBHOCTU B L5
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€

dopm-akTop

[TonesHasa Harpy3ka
YnpaBneHue ABMXeHNEM

JHepreTnyeckasl yctaHoBKa

Tepmoperynauus

12U
1U

NoHHbIN aBuratenb(2.8 kr Xe); 3
MaxoBuka; 8 asurarenen PCY

Li-ion 6aTapeun, 6U pukcmpoBaHHas
cornHevyHas batapes, ase
pa3BepTbiBAEMbIX baTapen 6U*3

Papguatop v HarpeBaTernbHble
SNEeMEHTbI
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M-ARGO - ACTEPOVDI

AHanun3 noTeHUManbHbIX Lienen ans

MNCCUN

esignation |  [AU] | r,(AU] | 7 (AU) | ¢ | 101 | 5| ovDkmjs] | mo Dhad

2012 UV136
2014 EK24
1996 XB27

YORP

2013 BS45

2016 FU12
2011 MD

1.008
1.006
1.189
1.006
0.992
1.003
1.056

1.148
1.077
1.258
1.238
1.075
1.170
1.095

0.868
0.935
1.120
0.775
0.909
0.836
1.017

0.14
0.07
0.06
0.23
0.08
0.17
0.04

2.21
4.81
2.47
1.60
0.77
2.06
2.45

25.9
26.9
28.0
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G BIRDY

BIRDY — Bleeping Interplanetary Radiation Determination Yo-yo
dopm-hakTop: 3U

[oa: 2020

National Cheng Kung University(TanBaHb)
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G BIRDY - MUCCUA

Mwuccusa BIRDY:

1) N3y4yeHune pagmaumnoHHoOn
006CTaHOBKN N hnKCUpoBaHmNE
BbICOKOSHEpPreTn4ecknx 4acTum, B
KOCMWYECKOM NPOCTPaHCTBE MexXay
Mapcom n 3emMnéen

2) Co3gaHne aBTOHOMHOW CUCTEMbI
HaBurauuu, Kotopas dyger
nogaepxuBartb Kypc KA

1) Deployment

(t=1 days)
Launch with a host
mission, early jettison.
Deployment & Bool,
Commissioning message
transmission to Ground
Station. BIRDY is now on

referance orbit & attitude, )

| 5) End of Mission (after 500 days) ‘
Earth Fiyby Phase. Data transmission, then end of mission

4) Between Mars & Earth
Radiation measurement on the way
to Earth. Trajectory determination &
corection is done when needed.

3) Mars Flyby

2) Between Earth & Mars (after 250 days)
Radiation measurement on the way
to Mars, Trajectory determination &
correction is done when needed. fiyby. BIRDY goes now

Data relay transmession
with an orbiter during the

back to Earth.

Trajectory / Timeline of the BIRDY mission.
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S INSPIRE

INSPIRE - (Interplanetary Nano-Spacecraft Pathfinder in Relevant Environment)
dopm-chakTop: 3U

3anyck: 2017

OpraHnsauus: JPL
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INSPIRE - SAOAYHNA

1) TlokasaTb BO3MOXHOCTb U NPOTECTUPOBATL KITH04YEBbLIE MOMEHTLI B
ynpasneHun ceasku KA B ganbHem KocMmoce

2) [lpooemMoHCTpmnpoBaTh BO3MOXHOCTb MCMOSIb30BaHMA Ha Takux annaparax
Hay4YHOW annapaTypbl
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INSPIRE

Design Overview

CubeSat Overview:
Volume: 3U
(10x10x30cm)
Mass: 4.0 kg
Power Generation:

3 Axis Stabilized: 20
W

Tumbling: 13 W
Data Rate: 62-256000
bps

Software:
Developedin-house
(protos)

1&T:

In-house S/C I&T, external
environmental testing,
NASA CLI P-Pod/Launch
Integration

Operations:
Primary:DSN

Secondary (Receive only):

DSS-28 (GAVRT), &
Secondary Stations, ex:
Peach Mountain

UHF Antenna
(I1SIS)

Cold-Gas ACS
(U. Texas)

C&DH + Watchdog Board +§

Lithium UHF (AstroDev)

Deployable Solar Panels (Pumpkin)

Nav/Comm X-Band Radio (JPL)

X-Band Patch Antennas (JPL)
[two sets]

Star Tracker
(Blue Canyon)

Structure (JPL)

Electrical PowerSytem +
Battery Board (U. Michigan)
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