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The Mars Sample Return Mission

• Ambitious 
multination
al project to 
bring Mars 
surface 
material to 
Earth

• VERY 
complex!

Slide By: Cary Chun https://youtu.be/t9G36CDLzIg

https://youtu.be/t9G36CDLzIg


Percy and Her Sample Tubes

• Collected and cached by Mars 2020 (Perseverance) Rover,

• This is the first leg of the Mars Sample Return Mission completed

https://www.bbc.com/news/science-environment-64457573Slide By: Cary Chun

https://www.bbc.com/news/science-environment-64457573


Tubes 
on Mars

• 10 sample 
tubes are 
currently lying 
on the surface 
of Mars

• May need to 
be collected 
from surface 
at later date

https://www.skyatnightmagazine.com/space-science/perseverance-rover-mars-sample-return
Slide By: Cary Chun

https://www.skyatnightmagazine.com/space-science/perseverance-rover-mars-sample-return


Design Challenge: Fetch Rover

• Intended to 
collect cached 
tubes from 
surface

• Then transfer 
cached tubes to 
MAV

Slide By: Cary Chun https://youtu.be/IAj9tXZyqS8?t=29

https://youtu.be/IAj9tXZyqS8?t=29


Vex 
Connection

• 10 sample tubes 
have been 
deposited for later 
retrieval

• Claw-bots will 
practice colleting 
and caching tubes

• (Names indicate 
where they came 
from)

https://www.cnet.com/science/space/nasa-captures-10-mars-rover-sample-tubes-in-a-single-glorious-image/Slide By: Cary Chun

https://www.cnet.com/science/space/nasa-captures-10-mars-rover-sample-tubes-in-a-single-glorious-image/


Field Layout*

Ground Obstacle

Aerial Obstacle

Sample Tube 
Location

Lander Canister

*this is only an approximate layout, actual layout may vary

Slide By: Cary Chun



Red Alliance  |  Blue Alliance

• Teams will be 
randomly 
assigned to one 
side of the field

• Watch out for 
potential 
obstacles not on 
these diagrams!

Slide By: Cary Chun



Game Objects

• Also called “Tube”

Mars Sample 
Tube (MST)

Sample Return 
Canister (SRC)

• Also called “Canister”

Slide By: Cary Chun



Anatomy of MST

• Top (gold end)

• Bottom (silver end)

• Real MST, far Left

• 3D-printed 
analogue, center 
left

Slide By: Cary Chun



Anatomy of SRC 

• 12 holes for 
sample tubes

• Tubes may be 
inserted in any 
order

• Tubes must be 
inserted in 
proper 
orientation

Slide By: Cary Chun



MST Delivery (scoring points)

• 2 points scored!

Correct
Incorrect

• 0 points scored!

Slide By: Cary Chun



Order of Competition (1)

• “3, 2, 1, GO!”

• 30 seconds

• Must be activated by remote

• After activation, remote put 
down

• Robot touching most tubes 
wins

(1) Autonomous Period

Slide By: Cary Chun



Order of Competition (2)

(2) Manuel Period
• “3, 2, 1, GO!”

• 2 minutes*

• Pickup controllers and start 
scoring

*May be changed at any time

Slide By: Cary Chun



Knowledge Test!



Who Won the Autonomous Period?

Blue Alliance Red Alliance

Slide By: Cary Chun



Who Won the Autonomous Period?

Blue Alliance Red Alliance

Slide By: Cary Chun



Who Won the Autonomous Period?

Blue Alliance Red Alliance

Slide By: Cary Chun



Who Won the Autonomous Period?

Blue Alliance Red Alliance

Slide By: Cary Chun



Who Won the Autonomous Period?

Blue Alliance Red Alliance

Slide By: Cary Chun



Who Won the Autonomous Period?

Blue Alliance Red Alliance

Slide By: Cary Chun



How Many Points Have Been Scored?

Slide By: Cary Chun



How Many Points Have Been Scored?

3 tubes x 2 points/tube = 

Slide By: Cary Chun



How Many Points Have Been Scored?

Slide By: Cary Chun



How Many Points Have Been Scored?

4 tubes x 2 points/tube = 

Slide By: Cary Chun



How Many Points Have Been Scored?

Slide By: Cary Chun



How Many Points Have Been Scored?

Canister Cannot Close!

Slide By: Cary Chun



Please Review Full Rules

• See detailed competition 
document for additional rules

• Should be available on D2L?

• Ask questions if they arise!

Slide By: Cary Chun



Next Task: Sketches

• Remember that limited resources 
are available for use

• Consider how to use sensors for 
autonomous period

• (Make sure to test sensors before 
implementation)

https://www.planetary.org/space-images/mer-diagramSlide By: Cary Chun

https://www.planetary.org/space-images/mer-diagram


Modular Aerospace and 
Robotic Systems

Link to Tube 
CAD File
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