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Our approachis...

We have challenged “ Run Back” approach
since ARLISS 2002.

!

The payload Is a Rover.

Run - Back Advantages

After landing ...
¢ Unlimited timeis avallable.

¢ Thereisno disturbance for the payload.
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Mission sequence of Run-back

Launch

Separation from the Rocket
(Autonomous sequence starts )

Parachute Open
Landing

Separate the Parachute
Navigation Using GPS
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Rover Overview

Rover'sname =" Desert Crawler ”

| Design update from 2002 to 2003 |

ARLI1S52002 : DC-1 ARLISS2003 : DC-2
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DC-1: Desert Crawler -1 @aRrLISs2002

Stabilizer

Width 230 [mm] x Diameter 140 [mm]
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DC-1: Desert Crawler -1 @ARLISS2002
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Design Update

e More effective locomotion

— Circular wheels

(the expandable wheels are a good idea
but the power efficiency Is not so good.)

» Refine the electronics
— the number of circuit boards was integrated
from 5to 2.
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DC-2: Desart Crawler — 2  @ARLISS2003

Stabilizer

Width 220 [mm] x Diameter 145 [mm]
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Navigation Algorithm

‘v (Velocity Direction)

Turn Right

et (Target Direction)

> Keep Straight

e, @ = CcosH == An angle of 6
e, x e =sn¢d == Asign of 6
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Result of ARLISS 2003




Mission summary (1/2)

» Launch was beautiful.
» Parachute opened at the apogee.

» Dueto the shock and vibration of the launch, the

GPS recealver was suspended.
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Mission summary (2/2)

» There was only alittle damage on the payload at
landing.

» After restart the GPS, the rover worked perfectly to
the goal.

» Therover traveled more than 3 hours/3 km to reach

the goal !!!
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Launch !'!!
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Parachute separation & Start locomotion
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Crawl on the desert
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crawl profile

Navigation from Landing Point

Goal

Landmg Point

NL.40" 527 817
WL.141" 07"

254

NL.40™ 527 328
WL.141° 08~ 513

08.800°

086007 084007 08200 08000 07800 07600 07400
West Longitude [1417 ]

07.200°

07.000°

53.100°

53.000°

52 900

52.800°

52 700

52 600

52 500’

52 4007

Frae iy

B2 BRe

North Latitude [40° ]




Result (navigation-control signals)

Signal : Straight & Left & Right
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Conclusion

> |If the GPS wasn’'t suspended, the rover was able to
keep its sequence to travel towards the goal after the
landing.

» Dueto whedl dlip, the motion direction of the rover
was distorted. Versatile tire design for natural rough
terrain is necessary to improve the locomotion
capability.

» We learned alot of things, had a good experience,
and had a great fun.
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