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Qverview
o Three lessons that are
aPProPriate for classes in
Earth science, [geologg,
astronomy, mu timedia,

or computer literacg.
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‘& These materials fit into
national standards for
9-12 gracle science.
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i Teachers can use all or
parts or the Iessons ancl

o ich
materals.
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1. Mars Site Selection

* Introduces Martian
geographg.

o Introduces the science
objectives of the Mars

Science Laboratory
(G riositg) :
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aow] e Shows how lan&ing sites are
chosen Co”aborativelg.

+ Teaches students to cle\/elop |

ancl ClCFCﬂCl d PFOPOSB'.
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R Stucjlént teams take ;che roles omt ] : MarS

Mars scientists.

* Entry, Descent, and Lancling: 5 lte

Choosing a safe site with a 25 x 3
20 km lar%ding e”ipse. SClCCthﬂ

* Principle | nvestigator: Site with
best Payomcmc of science
objectives.

= FPower Mobilitg, and

" Communications: Kc—:epingt]ﬂe
rover going, how to getto the
science sites.

i - Prcg’ect Manager: Final decision
and spokesperson.
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1. Mars Site Selection
Final Four Sites:
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* Teams select a site
using online maps
and Google Earth,
then write a Prol:)osal'
includin Paths to

‘.igerswalcle SClCCtefsamPle

Crater [ locations.
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Project Manager
presents Proposal ;
At Vallis whole class decides
e ... onbestsite.

=t Gale Crater
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pim f"‘mclmg Mars on Earth
' .
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& Mars has an ar:cl cllmate

o The Great Basin (UT,
NV) is an excellent
analog for Mars.

+ We can visit Earth sites
 and observe processes.

- Stuclents will use
 |atitudes and longltudes
to examine Earth and

Mars aﬂalogs N Google
f_arth
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g Mars on E:arfh
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= * Students will develo
h Yy Potheses about tﬁe
processes that formed
each terrain, based on
observations and
Coml:)arisons.

Theg draw conclusions
about the presence omc

Iong-lasting water at the
sites.
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L UsingGoogle E‘arth

| - Google Earthis a b R
 freeware program. T =4 2]

o Youwill need to install the |-

program, and be

connected to the Internet, =

to use the search
functions.

- Usingthe trackball and

. zoom controls in the

. upper right corner allows G e e
b 23D view.of the location. . CEGCGCG—G——
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m Mars to Model

+ Simulates the data
collection, analysis,
and moclelingo the
MOLA instrument
on Mars Global

:“w‘.\ { - \i‘:(’i"\'
AV Szl )
g 75 .
» - .\\K.
| J Surveyor.
\
! > /
. Y e .Llses Clé39 terrains

in a box with a
regular grid of
holes in the lid.
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N e Mars to Moclél

. Popsicle sticks are &“ﬂ‘sﬁ’r‘;ﬁg
used to record Sticks
topographical data
(color-coded) and
altitude
measurements.

R Scales are reversed so
that the height of the
mountains, not the
dePth of the va”egs IS

measured.
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5. From Mars to Model

o Three models are created.

Model A is a direct color-
coded tooograp]ﬁical model.

The color seen on the stick
IS Paintecl into the squares |

/

on the paper gr*cl.

Liglﬁt colors (3e,|ow and
orange) are high areas,
dark colors (brown and
black) are low.
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5. From Mars to Moclel

* Model B is a physical
B

- Leng‘clﬁs of clrinking
straws are cut to match
the numeric data
(mountain heig‘*wts).

* These are stuck into a
rolled-out ayer of
modeling clay or Plasticine
in the same gricl Pat’tern.
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5. From Mars to Model |
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S Model C is a virtual model
| using’3D software. '_

| « Numeric data is tgped N a

| word processor as a
sequence of numbers _
separatecl !:)3 commas, with ‘
a new line for each new rFOW..

"o Add zeros at start and end
of each line.

o The file is saved in txt
Format. _
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5 l:rom Mars to Moclel

ﬂ’\ﬁ marsdat 1 ng (3200%)
14x19 pixe 2-bit; 1K

o The txtis oPenecl .
as a text lmage 18
lmageJ.

e M R S g

o The small file is
zoomed in and
saved as a screen

capture (Shit-

. Cmd-% on Macs,

L o b cnien

. Windows).
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5. From Mars to Model

e e e o . @ The screen capture 1S
i | loaded into GIMP (open

<5 ; file and locate Picture 1

—= | for Macs, “File - Create

= | from Clil:)boarcl” for
i — Windows) .

® CroP the image i+
needed.

o Increase the image
resolution.
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5. From Mars to Model

> Change the canvas
size to make the
image square.

+ Select the area
outside the gragscale

heightmap and il it
with black.

o Save the file as a
hig}%clualitg Jpg

=S e —— i e — P N

N\ Set Image Canvas Size

", Set Image Canvas Size
Screen shot 2010-11-22 at 2-1 48.16

-]
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- From Mars e
_. * Open Daz3D Bryce an
| to MOdCI | crePateanew terrain.

: '(}n i Bivee 7 * Open th§ Terrain Editor |
Interface and load in the
o helghtmap image (Step 1).

* Copy the image (Stelo 7

— A and paste it to the middle
e square (Step?), then
paste it back into the left

square CStGP 4.

TS Applg the image to the
terrain (Step 5%

. Grayscale
o e * G e | Height Map
e Import
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5 From Mars

+ Make black areas

transpareﬂt (Color Range
Bracket).

& Make the terrain solid,

r——d

Exit.

i

+» Add a Material to the
. terrain and to the grouncl;

& Position the camera and
 the sun.

* Render the scene and
~ save (Ex ng_g_rt_ilmage).
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o Q& Sun Control

> Texture Selectnon = e e
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5. From Mars to Model

& Increase the resolution

° »
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X £ X 0 X O X

of the model bg moving

B C D pes

- the orléma Iy bﬂ G

/X s ox s right, then down, then

e O ¢ O ¢ O

/7 % /7 X /7 o Ie t' .
e O ¢« O ¢ O o Collect data Points each

7 X ¥ 4 X / X , :
B R time.

/X 7 X 7 X + You will have doubled

| e 1 - Original Data Point

your resolution and
increased the data size
by four times.
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Relevance

e Practical Application& In computer
graphics, cloui?ling the resolution
means having rour times as many
l:)ixels.

+ As models contain more clata, t"léﬂ
| resemble the rea| object ore-@ oselg.

0 MOLA instrument built up higher
resolution through multiple orbits.

* Manyt pes of data can be visualized |

| usingthis method: Numbers to
gragscale image to 3D model (Ex:
Martian Dust Opacitg)
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