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Lunar mission continue to develop construction tools and test industrial process for permanent development.

Space construction robots
developed for space assembly.

TRIMM

Mariner 2: Flyby; first
interplanetary flight,  arrived
at Venus Dec.  14,  1962.

Venera 4: Venus probe,  
entered atmosphere 
Oct 18,  1967.

Mariner 5: Flyby
Oct.  19,  1967.

Venera 5 & 6: Venus
probes entered
atmosphere March,  1969.

Venera 7: First 
successful landing on
Venus,  Dec.  15,  1970.

Venera 8

Mariner 10 Flybys: 
First photos of 
Mercury,  launched
Mar 29,  1973.

Venera 9 & 10: Orbiter and lander; 
first to transmit pictures from surface 
of another planet,  Oct.  22,  1975.

Luna 2 Mariner 4 Mariner 10

Mars 4-7

Pioneer 10 Pioneer 11

Mid-Term Far-Term

Yohkoh/Solar-A

Ulysses: Solar/ polar orbiter.

Genesis

Multiple probes launched to monitor and predict space weather conditions.

Solar Probe

Solar B

MESSENGER mission to Mercury.

ISAS Mercury orbitor. BepiColombo: ESA Mercury orbitor.

Asteroid detection system deployed in heliocentric orbit.

Venera 11-12 13-14 15-16

Vega 1 & 2: Flyby of Venus 
enroute to Halley's Comet.  
Dropped probe landers
with atmospheric balloons
on Venus,  Jun 1985.

Galileo: Venus fly-by.

Galileo Galileo

Magellan: Radar mapped 98% 
of the surface  of Venus from 
Sept 1990 to Sept 1992.

Satellite probe  and robotic missions sent to Venus to prepare for human missions. Venus colony established in orbit.  Atmospheric conversion experiments begin. Earth - Venus cycling transfer ships become operational.

Astroid resources arrive to support industries in Venus orbit.

The Venus project would require a fleet of colonies and
industries in orbit working to convert the atmosphere and
pressures to a habital level.  The project would likely
take 200 years.  First habatability date projected to be
around 2400 A. D.

Voyager 1 & 2
launched.

Cassini: Launched to
Saturn,  Oct.  15,  1997.

Electromagnetic launch systems experiments.

89) Maglifter: Launch assist to low Earth orbit (LEO).

Gun launch for high-g materials launch to LEO

Tall tower launch systems developed.Tall tower construction developed.

Construction begins on the first for a Space Elevator
system from the Earth's surface to GEO.

Tsiolkovski's Tower; Arthur C.  Clark's “ Space Elevator” .
Other names: “ Heavenly Funicular” ,  “ Orbital Tower” ,  “ Anchored 
Satellite” ,  “ Beanstalk” ,  “ Jacob's Ladder” ,  “ Skyhook” ,  and “ Stargate” .

First space elevator completed connecting Earth to geosynchronous orbit.

Numerous launch towers developed to support the Earth/space economic development.

Numerous colonies developed in geosynchronous orbit and deployed to various locations within the Earth-Moon system from this point forward.

Cassini: Earth fly-by.

Gravity Probe B

Sputnik 1: First satellite
placed in orbit around
the Earth,  Oct.  4,  1957.

Echo 1: First
communications 
satellite,  Aug.  12,  1960.

Tiros 1: First weather satellite,  Apr.  1,  1960.

Telstar 1: First privately 
built communications 
satellite,  Jul 10,  1962

Intelsat 1

Tiros X

On-going satellite launches to various orbits for communications,  weather,  atmospheric and geological research.

Friendship 7: First 
U. S.  orbital flight,  
John Glenn,  
Feb.  20,  1962.

Freedom 7: First U. S.  
suborbital flight,  Alan 
Shepard,  May 5,  1961.

Gemini 11: Tethered 
spacecraft experiment,  
Sept 1966.

Gemini 6 & 7: First 
orbital rendezvous
mission,  Dec 15,  1965.

Skylab launched May 14,  1973

U. S.  Human Program

Gemini 8: First
on-orbit docking
with another
spacecraft,
Mar 16,  1966.

Skylab,  Apollo,  and Saturn 
programs discontinued.

Skylab deorbited,  
Jul 11,  1979.

STS 1: First Space Shuttle 
launch,  Apr 12,  1981.

STS-9: First 
Spacelab Mission
Nov 28,  1983.

STS41-B: First flight
of MMU,  Feb.  1984.

STS-26:
Return to flight,
Sep 29,  1988.

STS-34: Galileo launched 
to Jupiter,  Oct 18,  1989.

STS-75: TSS-1R

SEDS-1: 20km long 
tether experiment,  
March 29,  1993.

UARS

TRMMTopex/Poseidon

STS-46: First tethered satellite,
TSS-01,  Jul 31,  1992.

STS-41: Ulysses (built by ESA)
launched Oct 6,  1990.

STS-57: Spacehab-1,  first 
commercial module to fly 
on Shuttle,  Jun 21,  1993.

Shuttle phase-out begins.

Momentum exchange facility and
LEO space elevators developed.

Commercial RLV's operational.

Saenger Pan Am honors 1969 bookings.

Agricultural Production Facility

Construction begins on first  cycling 
ship between earth and moon - 
one week round trip.

Hilton

Shimizu Corp.  Hotel in the Sky

Various types of aerospace planes in
operational from this point forward.

Mars cycling transfer vehicle
launched from Earth orbit.

Vostok 1: First manned
flight,  Apr 12,  1961

Voskhod 2: First 
EVA,  Alexel Leonov,  
Mar 18,  1965.

Human Soviet/Russian Program

Syncom 1: First communications 
satellite test in geosynchronous 
orbit,  Feb 14,  1962.

Pioneer 4 Ranger 4

Zond 3

Mariner 4: Flyby; 
first photos of Mars,  
Jul 14,  1965.

Mariner
6 & 7

Mars 2 & 3: Mars orbiter
and lander,  Nov-Dec,  1971.

Pioneer 10: First 
close-up photos of 
Jupiter,  Dec 3,  1973.

Voyager 1: Saturn fly-by.

Voyager 2: Uranus fly-by.

Voyager 1

Voyager 2

ROSAT

IUE

RXTE

KAO

GRO: Compton Gamma Ray 
Observatory,  launched Apr 5,  1991.

Voyager 2: First detection of the heliopause,  boundary
between the solar magnetosphere and interstellar space,
6 billion kilometers (3. 9 billion miles) from the sun.

STS-61 HST Repair
Mission,  Dec 12,  1993 HST servicing

COBE

EUVE

Vega 1 & 2: Encounter Halley's
Comet,  Jun-Mar 1986.

SIRTF

SWIFT

Deep Impact mission to comet P/Tempel 1.

FAME

FUSE

Ongoing observatory programs on Earth,  lunar surface,  and in orbit to
catalog and probe deeper into the asteroids,  planets,  stars,  and galaxies.

Comet Shoemaker-Levy 9 discovered.

Voyager 2: 
Neptune fly-by.

Voyager 2: Saturn fly-by.

Pioneer 10: continues to return scientific data.
Pioneer 11: Data transmission continued through 1996.

Pioneer 11: Passed under
Jupiter's south pole and 
became highest speed object
ever launched,  106, 254 mph
(171, 000 km/h),  Dec 3,  1974.

Viking 1 & 2: First landers on 
Mars to make a chemical 
analysis of soil,  Jul & Aug,  1976.

Mariner 9: First probe 
to orbit and map another
planet,  Nov 13,  1971.

14
Luna 16: First automated 
sample return,  Sep 24,  1970.

Luna 9: First soft landing 
on the Moon,  Jan 31,  1966

Ranger 6-9
Surveyor 1,  3,  5-7 Apollo 7-17,  Moon Program.

Apollo 11: First human on the Moon,
Neil Armstrong,  Jul 20,  1969.

Apollo 15: First use of a
lunar rover,  Aug 7,  1971.

Luna 2: First probe to hit 
the moon,  Sept 12,  1959.

Salyut Program,  1-7

Apollo-Soyuz: First American/Soviet mission with
the docking of the Apollo & Soyuz spacecraft.

Soyuz/Progress Flights,  
6 to 9 flights per year.

STS-71: First shuttle 
docking with Mir Space 
Station Jun 29,  1995.

Landstat-1 Landstat-2 Landstat-3

GARP: Global Atmospheric Research Program,  first
international coordination to create a global network
of meteorological satellites in geosynchronous orbit.

Landstat-4 Landstat-5

NOVA-1

TDRS-1 TDRS-3 TDRS-4 TDRS-6 TDRS-7

NOVA-III NOVA-II

NOAA weather satellite launches to near polar orbits.

Fast

TOMS-01

Polar

Progress M-34 collides with 
Mir-SPEKTR module causing 
loss of pressure,  Jun 25,  1997.

Landstat-7

EOS-PM-1 EOS-CHEM-1 EOS-PM-2
EOS-AM-2

On-going satellite launches to geosynchronous orbit for communications,  weather,  atmospheric and geological research.

TDRS-8

Commercial Communications Satellites: Galaxy,  ComStar,  TelStar,  Direc-TV,  InMarSat,  SynCom.

Reusable transfer vehicle need date to support LEO to GEO satellite transfers,
Space Station free flyers,  and reusable commercial launch vehicles.

Earth to GEO tether 
experiments begun.

First tether experiment from Earth's 
surface to asteroid at geosynchronous orbit.

First Space Elevator system from a large asteroid 
(counter weight) stationed in Geosynchronous 
orbit down to a high altitude tower on Earth.

Earth to geosynchronous orbit space elevators go under constructions world-wide from ocean platforms around the equator.

Construction begins on the first 
colony size 1g facility at GEO.

First large scale colony completed.

Mars colony construction begins.

Earth –  Mars Cycling ship continues 18 month round trip orbits.

Colony size habitat construction becomes commercially viable ventures.

Mars colony launched from L5.

Permanent Martian
Outpost established
in orbit and on surface.

Tera-forming experiments begin.

Permanent lunar colonies developed.

Robotic probes developed to explore and return samples of the Jovian moons.

Robotic probes begin detailed exploration
and sample returns from the Jovian system.

Supply missions from Mars.
Propellant production and water collection facilities established at Jupiter 
for a permanent supply system from Jupiter to Mars and the outer planets.

Asteroid propulsion vehicles attached to 
selected asteroids and launched to Venus.

Large scale propellant production
facilities sent to Jovian system.

Construction begins on Venus Colony.

Construction begins on interstellar colonies and supporting industries.Construction begins on asteroid propulsion vehicles for the Venus colonies. Three instellar colonies completed and launched from L5 orbit.

Asteroid propulsion vehicles attached
to selected asteroids and launched in
formation with the interstellar colonies.

Six asteroid propulsion vehicles 
launched from high lunar orbit.

Construction begins on asteroid propulsion vehicles.

Construction of lunar 
surface space elevator begins.

Surface to L1 & L2 space  
elevators begin operations.  

Tethered satellite experiments from L2 to lunar surface.

Clementine

Lunar Prospector discovers 
ice at the poles,  Mar 5,  1998.

Hiten: First mission to 
the Moon from Japan,  
Jan 24,  1990.

Phobos 1 & 2

253 
Mathilde

First robotic landings on asteroids begin exploration and sample return program.

Asteroid transfer experiment.

First transfer of an asteroid 
into the Earth/Moon system.

First asteroid transfer 
to geosynchronous orbit.433 ErosGalileo: Flew by asteroid

Gaspra in Oct 1991.

Ulysses: Jupiter
fly-by,  Feb 1992.

Voyager 1: At 10. 4 billion
kilometers from Earth,  
Voyager 1 passes Pioneer 
10 becomes the most distant 
spacecraft; February,  1998

Cassini: Arrives at Saturn,  Jul 2004.

Comet Shoemaker-
Levy 9 impacts Jupiter.

Galileo: Successful encounter with asteroid Ida,  Aug 
28,  1993.  Discovers first moon orbiting an asteroid.

Mars Pathfinder: Sojourner
lander,  July 4,  1997.

Data returned from Interstellar probes to confirm existance of blue planets.

Interstellar probes launched to candidate stars with blue planets. First mapping of neighboring solar systems by interstellar probes.

Planetary probes launched to selected solar system(s) in preparation for human missions.

Selected asteroids and industries 
included in the fleet are designed to 
permit continued technological growth 
enroute.  Experiments in faster than 
light speed communications and near 
light speed propulsion systems may be 
feasible with the entire fleet accelerating 
to a velocity about 1/2 the speed of light.

The Columbus Project: First human interstellar 
mission departs for a neighboring solar system 
with three colonies,  the Nina,  Pinta & Santa 
Maria,  and a fleet of free-flying industries,  
asteroids,  and transfer vehicles.

56) Candidate stars that may have planetary systems like our 
own with-in twelve light years include Barnard's Star (5. 9 light 
years),  Epsilon Eridani (10. 7 light years),  and Tau Seti (11. 9 light 
years).  It is estimated that with propulsion systems of this era it 
would take 50 to 100 years to reach the selected star.  Arrival 
date projected to be around 2300 A. D.

Venus

Moon

Earth

Mars

Saturn

Uranus

L-5

Saturn

Uranus

Neptune

Pluto

Mir Program

Commercial Mulitpurpose Station: First rotating facilities with 0-g,  1/6-g 
and 1/3-g levels constructed for joint commercial and government use.  

51) Mars habitats.

57) Neptune.

54) Venus.

32) Lunar pole ice extraction.

25) Highly reusable space 
transportation concept.

40) Agricultural section.

42) Residental section.

5) Lunar Mission.

6) James Irwin and the
Lunar Rover.

62) Hubble

26) Lunar mining facility.

27) Lunar south pole settlement.

67) Aerospace Plane.

70) Moon.

75) Lunar habitat.

77) Lunar games.

82) Jupiter power station.

SEDS-2

Space Station converted to a commercial
business park and transportation station.

Inflatable Modules

Commercial Modules

Interstellar exploration probes launched at 10 year intervals.

Apollo 17: Last human landing on the 
Moon in the Apollo series,  Dec 19,  1972.

EOS-AM-3

69) Solar Power Satellite demonstrations.
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This document does not represent official NASA policy or plans.  
It is an accumulation of historical data,  current planning,  and 

advanced concepts from government,  industry,  and future 
thinkers world-wide,  laid out on a time line to show how an orderly 

progression toward human space habitation could occur over
the next 200 years.  The plan was started in 1993 as an idea to 

determine about how long it would take to develop a space 
infrastructure that could support human expansion to the next 

solar system.  It has been updated about once a year since then.
Comments are welcome –  send them to: David Smitherman

NASA Marshall Space Flight Center,  Flight Projects Directorate
FD02 Advanced Projects Office,  Huntsville,  AL 35812

http://flightprojects. msfc. nasa. gov/fd02. html
E-mail:  David. V. Smitherman@nasa. gov
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4) Saturn 5 launch.

7) Skylab.

59) Space Shuttle 
Columbia.

29) Space business 
park concept.

Human and robotic missions in preparation for permanent human habitation and planetary engineering operations on Mars.

60) Exploration at a 
permanent Mars base.

126) Human exploration 
of Europa.

EOS-CHEM-2

Venus colony and
supporting industries
launched from L5 orbit.

STS-95,  Spacelab
Mission,  includes John
Glenn,  Oct 28,  1998.

Small commercial RLV
system in operation.

Lunar sample return missions developed.

Mercury

Venus

Earth

Neptune

Pluto

Interstellar

23) Pluto-Kuiper Express

114) Uranus.

115) Neptune.

116) Pluto.

41) Interior concept.

79) Agriculture section.

15) Earth to GEO Space Elevator.

74) Lunar rovers and habitat.

 Selene 1

81) Asteroid mining.

93) Interstellar sail.

92) Antimatter interstellar
vehicle.

Mariner 10 at Venus 123) Pioneer Venus.

Magellan: First aerobraking of a 
satellite to change orbital 
configuration,  May to Aug,  1993.

Thought Experiment:
Could Mercury be moved into an orbit around Venus to become its Earth-like Moon?
What effects would its gravitational pull have on the planet and its atmosphere?

Thought experiment:
Could the Venus rotational rate be modified to match Earth's 24 hour rotational rate?
What would be required? Propulsion systems constructed around equator feeding off the atmosphere?

101) Mercury.

55) Earth.

Mars Pathfinder: Launched April 12,  1996.

Mars Global Surveyer: Launched July 11,  1996.

Mars 96: Launch failure.

111) Space Express air 
breathing rocket plane.

Numerous Space Elevators become operational from Earth's equator to GEO for vehicles,  power,  and gas transfers between Earth and Space.

Remote sensing satellites.

18) Alan Shepard's 
first Mercury flight.

Apollo Program to the Moon: 
Apollo 7 & 9 did Earth orbit development tests.  
Apollo 8 & 10 orbited the Moon.  
Apollo 13 aborted enroute and returned safely.  
Apollo 11,  12,  14,  15,  16 & 17 completed 
human lunar landings and safe returns.

8) Bruce McCandless
in the MMU.

STS-30: Magellan 
launched to Venus,  
May 4,  1989.

LAGEOS-II

96) ProSEDS

EOS: Earth Observing Systems

63) Shuttle/Mir.

ISS: End of program life.

ISS Option 2: Moved to a lower inclination.

Construction begins on first Variable-g
Facility,  for life sciences research and in
space construction systems development.

100) Momentum 
exchange facility.

Mars cycling transfer vehicle developed in Earth orbit.

65) Reusable SSTO

58) Earth rise.

TDRS-5

ACTS

120) Pioneer 10 at Jupiter.

Mars 4-7

71) Mars
50) Mars habitat at ISS.

Periodic missions to Mars to develop permanent infrastructure for future settlements.

80) Lunar exploration.

12) Inflatable lunar habitat.

Helium 3 Mining

Development grows to enable permanent and economically independent habitation on the Moon.

108) Space settlement concept.

9) Space settlement concept.78) Interior view.
118) Interior view of an 
advanced space settlement.

87) Voyager's flyby of Saturn.

Voyager 1 & 2:
Flyby of Jupiter

Pioneer 11: First close-up
photos of Saturn,  Sept 1979.

20) Voyager's flyby of Jupiter.

NEAR

35) Cassini at Jupiter.

122) Galileo probes.

Asteroid transfers and mining become viable industries.

First successful tera-formed section on Mars surface.

112) Jupiter.

66) Beamed energy transfer vehicle. 113) Saturn.

Cycling ship set in orbit between Mars and Jupiter.

Construction of Jupiter transfer ship in Mars orbit. Humans launched to Jupiter Station.

Construction begins on robotic systems for Jupiter Station.

Robotic systems launched to Jovian system to establish facilites 
for orbital and moon based human stations,  propellant production 
facilites,  power production facilities,  and communications satellites.

85) Jovian exploration.

127) Beamed power. 83) Beamed energy transportation.

128) Reflector.

HST: Hubble Space 
Telescope Apr 24,  1990.

2) Origins program.

Interstellar probes launched to Alpha Centauri and other neighboring star systems.

130) Fusion vehicle at Saturn.

129) Interplanetary spacecraft.

Ulysses

Columbia Challenger
Atlantis

Discovery Endeavour

Spacelab flights:

GalileoMagellan

Hubble

Spacehab flights:

Cloudsat

TerraTrace

Mars Observer

Landstat-6

133) Orbital Space Plane

 Selene 2

Mars Climate Orbiter 

Mars Polar Lander 

Galileo reaches Jupiter.  

Mars Global Surveyor

SMART 1

Chandra

Mars Explorer
Rovers-A&B

Mars 
Express

Europa Orbiter

 Lunar A

2005 Mars Reconnaisance Orbiter

Luna 1 Luna 5-13
Zond 5-6 8

21 22-23 Luna 24

AsiaSat 3/HGS-1

Sputnik 7

Venera 1

Mariner 1

Sputnik 23-25

Cosmos 21Cosmos 21 27

Zond 1

2-3
Cosmos 359 482

Venera 4 5-6

121) Pioneer Venus Probe

Pioneer Venus 1 & 2

117) Radar map of Venus.

Venus atmospheric flight vehicles developed for exploration.

Marsnik 1 & 2

Sputnik 29 & 31

Mars 1
Zond 2

8

Mars 2-3
Cosomos 419

Mars 96

Nozomi 

DS2

Mars 2007

Explorer 1

Vanguard 1

Sputnik 33

Cosmos 60 111

Explorer 35
Lunar Orbiters 1-5

7
Cosmos 300 & 305

Apollo 13: Landing aborted April,  1970.

Soyuz L3

Explorer 49

119) Pioneer 10 plaque.

19) Pioneer 11 at Saturn.

ISEE-3/ICE Sakigake
Giotto

Suisei

ATLAS-2

RLV technology initiatives.

STS-51L: 
Challenger
vehicle and 
crew lost,
Jan 28,  1986.

Shuttle/Mir flights:

109) Apollo 16.

47) First photo from Mars,  
Viking I,  July 21,  1976.

73) Asteroid capture and mining.

Commercial power satellites developed in 
GEO to provied power to Earth based utilities.

131) Space Elevator base station concept

Sun

Voyagers 1 & 2 are anticipated to return good scientific data through 2020.

33) Mars Odyssey 2001.

Mars 2009

Mir deorbited,  March 23,  2001.

ASTRO

Mars 
Phobos 
Mission

Mars India

Webb Space Telescope

Mars Sample ReturnMars Scout

Mars Micromission

Mars CNES

135) Europa

Commercial power satellites in L1 and 
Lunar orbits to support Lunar developments.

Lagrange
Points

Asteroids

Moon

Polar

Moon

You Are Here

Lunar resources production facility operational.

48) Blue Mars

NASA Vision: To improve life here,  to extend life to there,  to find life beyond.  

ACE HESI

SOHO: Solar Heliospheric Observatory

Cassini: Venus Flyby 2.

International Space 
Station asssembly 
began Nov.  20,  1998.

EOS ALT-RADAR
RadarSat-02

Cluster II

NAVSTAR: Constilation of satellites to form the Global 
Positioning System (GPS) for military and commercial use.

IMAGE

TDRS-9

Chandra X-ray observatory.

SETI: The Search for Extra Terrestrial Intelligenge begins.

72) Chandra

1) Propellant Depot

14) Robotic modular habitats.

53) Sun.

17) Beamed power to moon.
106) Lunar Prospector.

22) Pluto & Charon

24) Mars Rovers

103) Electrodynamic 
transfer vehicle.

Need date for orbital transfer vehicles.

Saturn

Jupiter

Moon

Mars

LEO

Polar

Dennis Tito becomes first paying 
tourist in space,  April 28,  2001.

68) International Space Station.

Cassini: Venus Flyby 1.

MAP

Mir Corp's Mini Station 1

Commercial facilities begin to become self sufficient through 
development of on orbit construction,  agriculture,  lunar 
resources,  tourism,  and return on solar power beaming to Earth.

Zarya

Unity
Z1 Lab

SSRMS

HETE-2

NEAR: Satellite launched to 
astroid Eros in 1996.  First 
probe to orbit an asteroid,  
Feb.  2000,  and land on an 
asteroid,  Feb.  2001.

34) Galileo at Jupiter.

CONTOUR Rosetta

Voyager Interstellar Mission

Zvezda
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91) Space Solar Power satellites.

Near-Term

Human Exploration and Development of Space Enterprise Mission: To expand the frontiers of space and knowledge by exploring,  using and enabling the development of space for human enterprise.  

Beyond

Stardust: Flight to Comet Wild 2 to
collect and return material in 2006.  

NPOESS

GRACE

China begins human spaceflight program.  

Human launch from China.  

AQUA

Annefrank Wild 2

Venus Express

Solar Dynamic Observatory

ICESat / CHIPSat

MPLM
UF3

STEREO

90) Spaceliner 100.

99) Gun launch.

ISS Option 1: Upgrade and continue government / commercial research activities.

11) Propellant platform
and transfer vehicle.

Satellite servicing
capabilities developed.

31) Ranger

84) Modular robots.

105) Cassini

110) Cassini/Huygens 
probe released at Titan.

38) LEO space elevators.

37) ISS,  Dec.  2002

Space solar power demonstrations developed.

49) Asteriod mining for solar power 
satellites.

125) Commercial power 
satellites.

L2 space elevator supports Lunar telescope installations.

46) Lunar telescopes.

10) Lunar base.

107) Stardust.  

Mars program option to develop Lunar and Mars exploration systems in parallel.

52) Mars rover.

30) Mars exploration.

High
Inclination

Orbits

GEO

97) Tall tower for launch assist.

61) Mir

13) NGC 4414 is a spiral galaxy similar to our own Milky Way galaxy.

Freestar

GOES-N

Lagrange
Points

Advanced Composition Explorter (ACE) provides
real-time solar wind warnings for NOAA.

ACE: Launched to Earth-Sun L1,  Aug.  25,  1997.

Jason 1

QuikSCAT

SNOE

SWAS

TIMED

44) DS1 at Borrelly.

Deep Space 1

DS1 at Braille.

45) NEAR at Eros.

72) "Blue Dot" view of 
Earth from Voyager.

95) Reusable 3 Stage.

104) Reusable Space Plane.

98) Launch Arch.

132) Multi-kilometer height towers for 
space solar power receivers.

64) Reusable TSTO

43) Crew Transfer Vehicle

21) TDRS-10

21) TDRS-10

76) Lunar tourism and
cycling ships.

86) Orbital factories.

88) Space Elevator at GEO transfer station. 39) Space settlement concept.

16) Lunar space 
elevator concept.

124) Mars 
transfer vehicle.

36) Mars vehicle descent.
3) Mars landing.

28) Underwater exploration 
at planetary moons.

1. Earth Orbit Infrastructure:
1.1. Space Shuttle & Expendable Launchers
1.2. Communications & Sensing Satellites
1.3. International Space Station
1.4. Space Business Parks

2. Earth to Moon Infrastructure:
2.1. Reusable Space Transfer Vehicles
2.2. Orbital Propellant Depots
2.3. Power Production Platforms
2.4. Earth/Moon Cycling Ships

3. Lunar Infrastructure:
3.1. Transfer Station
3.2. Landers
3.3. Surface Systems
3.4. Lunar Space Elevators

1.1GEO LEO

L1 L2

L5

L4

1.4

1.3

1.2

Cycler
2.2 2.1

2.3

2.4

3.2
3.1

3.43.3

2.3

2.3 2.4

1.2

EARTH

MOON

136) 2000 - 2050 Earth / Moon Infrastructure Development Concept.

1. Earth / Moon Infrastructure:
1.1. Lunar Mining
1.2. Power & Propellant Production
1.3. Earth to GEO Space Elevators
1.4. Space Colonies

2. Earth to Mars Infrastructure:
2.1. Earth / Mars Cycling Ships
2.2. Asteroid Exploration & Mining
2.3. Asteroid Capture & Manipulation

3. Martian Infrastructure:
3.1. Transfer Station
3.2. Landers & Surface Systems
3.3. Mars Space Elevators

1.1
L1 L2

1.3 1.2

2.1

3.2
3.1

3.3

3.3

2.3

2.2

1.21.4

2.1

1.3GEO

1.2 Cycler

MARS

Phobos

Deimos
MOON

EARTH

137) 2050 - 2100 Earth / Mars Infrastructure Development Concept.

Solar System Development Concept
1. Earth / Moon Cycling Ship
2. Earth / Mars Cycling Ship
3. Mars Transfer Station

1

JUPITER

4

3

2

5

4

6

67

2
ASTEROID BELT

EARTH

MERCURY
SUN

VENUS
MARS

4. Mars / Jupiter Cycling Ship
5. Europa / Callisto Cycler
6. Earth Venus Cycling Ship
7. Venusian Atmospheric Station138) 2100 - 2150 Solar System Infrastructure Development Concept out to Jupiter.


