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Mission Planning and Site Selection for Scientific Investigation 
)

STUDENT BACKGROUND AND PROCEDURES

 (
The goal of this activity is to create a three-day exploration mission timeline that details exploring a planetary surface with humans using a Space Exploration Vehicle. A landing site and other exploration sites will be chosen and a timeline for exploration will be designed.  
)





Watch the following videos for more information about Desert RATS, the SEV, and exploration. 
(Key video to watch)    NASA EDGE Live@Desert RATS 2010 Part 2 (2 of 3)   
http://youtu.be/jRKfjQwFOEY 
Watch this video for information about timelines and traverses.

Desert RATS Overview
http://youtu.be/WavaMYpUZNs 

NASA EDGE Live@Desert RATS 2010 Part 1 (1 of 3)
http://youtu.be/S0OfaAiFouY 

NASA EDGE Live@Desert RATS 2010 Part 3 (3 of 3)
http://youtu.be/WhBlUlOa8to 


STUDENT BACKGROUND
[image: http://www.france24.com/en/files/imagecache/aef_ct_wire_image/images/afp/photo_1284786199202-1-0.jpg]
In space exploration, deciding where to go, how to get there, and how to do the most while you are there are key components of the scientific and exploration process.

Mobility is a key component of getting the most exploration done in the least amount of time. NASA is testing concepts for a new generation of space exploration vehicles. These vehicles will help future robots and astronauts explore more than ever before, building a long-term space presence and conducting a wealth of science experiments. Roving vehicles proved invaluable during the Apollo missions, enabling astronauts to complete extended trips on the surface of the moon. NASA is still building on the lessons learned during the Apollo missions, and also incorporating the experiences of operating robotic rovers on Mars. 

The Space Exploration Vehicle (SEV) is currently being developed and tested by NASA. This pressurized vehicle concept is similar to the pressurized, human operated submersibles used for underwater investigations.


The SEV cabin could be used in a variety of ways:
· for use near the International Space Station with a flying platform, 
· for satellite servicing missions in Earth orbit, 
· for exploration missions beyond low Earth orbit (LEO) to near-Earth objects (NEOs), such as asteroids.

The technical abilities of personnel and equipment are always limiting factors in exploration and other human endeavors. While the SEV will give astronauts a greater range to explore, the time for exploration is still limited. With sleep, meals, maintenance, and exploration all needing time, mission planners must determine how much time to allot for each activity. Even robotic missions must schedule battery recharge, diagnostics, communications, and other time-consuming activities. These limitations will define the amount of time that can be used to explore and will influence the possible travel distance between scientific sites and exploration time at each site. Mission timelines are developed to schedule all of the activities that occur during a mission. 

While the mobility of the SEV will expand the area of exploration, there are also limiting factors to be considered.  Travel distance will also be affected by the trafficability of the terrain. The SEV can travel faster over smooth terrain than rough terrain. Some terrains exceed SEV capabilities and must be avoided.  Thus, the terrain trafficability factors will affect SEV exploration timelines.

Mission planning and site selection puts everything together. Understanding science mission objectives and technology capabilities is essential. It is important that the mission planners also have strong collaboration and communication skills as they conceptualize, clarify, and implement the site selections and timeline of a mission. 

Find out more about the SEV concept at: http://www.nasa.gov/pdf/464826main_SEV_Concept_FactSheet.pdf. 

Key Terms:
· Trafficability – is the ability and limitations of a given vehicle to traverse a specified terrain.

· Project Timeline – is a time and location schedule of events and milestones over the duration of the exploration. Project timelines are used to help team members know what milestones need to be achieved and where, over a time schedule.

· Extravehicular Activity (EVA) – work done by an astronaut away from or outside of a pressurized spacecraft or habitat.

· Concept vehicle – is a vehicle made to demonstrate new technology or capabilities that is used as a test to determine needed changes.

MATERIALS
· Science Mission Objectives and Flight Rules Fact Sheet
· Traverse Hazard Map 
· base image of Desert RATS research area
· student-derived unit map from Desert RATS Satellite Imagery and Mapping Activity
· pencil
· metric ruler
· calculator
· clear adhesive tape
· science journal
· tracing paper or plastic cover overlay to plot course

Steps to Develop a Mission - Site Selection and Exploration Timeline

1. Overview
Using the Science Mission Objectives and Flight Rules Fact Sheet Handout, the                 Base Image, and the Traverse Hazard Map familiarize yourself with: 
· The general mission site,  
· The mission science objectives,
· The mission flight rules, 
· The design reference mission assumptions.

2. Site Selection and Timeline Process

Each student:
· Generate a list of several locations that you find interesting for scientific study using the maps you made in the Satellite Imagery and Mapping Activity, the Traverse Hazards Map, and other tools provided by your teacher.

· Mark and label the sites on an image or map of the research area. Remember, your site selection must meet at least a portion of the science mission objectives, not exceed the technical limitations of the SEV, and meet mission timeline goals. (See Mission Flight Rules)
 
· After considering all the conditions and criteria, decide on the priority order of your selected sites. Your top priority site will be your landing site. 

· Develop an Exploration Mission Timeline for your locations of interest. See example.

· In your science journal, write a summary report to support your site selections.

       As a team:
· Each team member should present his or her site selections, timelines, and supportive reasoning. 

· Considering all the proposed sites with the supportive reasoning, choose a mission plan for the entire team. Remember to evaluate how well the sites support the science mission objectives and how technical limitations are addressed. 

· In your science journal, write a short description of the selected sites and discuss the merits of selecting these sites.

· Prepare and present a multimedia presentation to the class on your selected sites and mission plan. The purpose is to inform and persuade them to use your team’s site selections and exploration plans.

       As a class:
· Debate the pros and cons of all of the proposed mission plans.

·  Determine (choose, through consensus) a mission plan for the entire class. 

· In your journal, discuss the reasons for selecting these sites and mission plan, and the process used to come to a class consensus mission.

DISCUSSION QUESTIONS
The following are potential research and discussion questions for students to answer in their science journals or for classroom or small group discussions.

1. How does this process of site selection fit into the scientific process? Is this process part of the ‘scientific method’? 



2. How important are the science objectives to the mission? 





3. How much influence did the capabilities and limitations of the SEV have on the decision making process? 





4. What were the important steps to reach a consensus in your small teams and/or the classroom discussions? 















Mission Exploration Timeline Example:
Day 1:

0800:  Crew departs landing site (marked by LS on map) and travels east in the SEV.
0810:  Crew arrives at station 1
0825:  Crew begins exploration of surface of old volcanic flow

	[Note: At this station the team will collect volcanic rocks and some local soil for testing in the laboratory. We anticipate the tests will tell us about the composition (objective 1a) and age (objective 1b) of this particular lava flow; and the soil will tell us about the weathering processes that formed the soil (objective 3b).]

0925:  Crew ends exploration and stows tools and samples
0940:  Crew departs station 1
1020:  Crew arrives at station 2 
1035:  Crew begins exploration of volcanic cone

	[Note: At this station the team will collect volcanic rocks from the cone for various tests in the labs.  We anticipate that the rocks will tell us about the composition (objective 1a) and age (objective 1b) of this particular volcanic cone, and we can compare it to samples collected from other cones, looking for similarities and/or differences.]

1135:  Crew ends exploration and stows tools and samples
1150:  Crew begins rest/meal break in SEV
1250:  Crew departs station 2
1335:  Crew arrives at station 3
1350:  Crew begins exploration of different volcanic cone

	[Note: At this station the team will collect volcanic rocks for lab testing. We anticipate the test data will tell us about the composition (objective 1a) and age (objective 1b) of this particular volcanic cone, and we can compare it to samples collected from other cones, looking for similarities and/or differences.]

1450:  Crew ends exploration and stows tools and samples
1505:  Crew departs station 3
1525:  Crew arrives at station 4
1540:  Crew begins exploration of different volcanic cone

	[Note: At this station the team will collect volcanic rocks for lab testing. We anticipate the test data will tell us about the composition (objective 1a) and age (objective 1b) of this particular volcanic cone, and we can compare it to samples collected from other cones, looking for similarities and/or differences.]

1640:  Crew ends exploration and stows tools and samples
1655:  Crew begins rest/ meal/ over-night in SEV











[bookmark: _GoBack]Example: Traverse Map
[NOTE: the graphic needs to be fixed.  At some point in the file to file conversion process the graphic was messed up.]

Note: Your teacher may have you draw on a printed map, on tracing paper, or on a plastic overlay. Please check with your instructor for directions.
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Too steep or rough – no SEV travel permitted

Rough terrain – 1 km/hour maximum speed

Linear barrier (e.g., cliff or gulley) – no travel across

Average SEV travel over unimproved terrain – 5 km/hr
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