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umankind considered
the Moon’s surface was
anhydrous ever since
we first landed on it, 60 years ago.
However, scientists have discoverd
water signatures on the Moon
through the infrared reflectance
technique in 2009.

water signiture on the permanent shadow region | credit: NASA
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the main stream illustration of water-ice on
the Moon | credit: NASA
one of the visual research

LUNER TRAILBLAZER is a NASA

mission whose main object is
to explore the form, abundance
and distribution of water on
the Moon, as a continuation of
previous missions.The project
is led by Caletech and JPL
scientist Dr. Bethany Ehlmann.

Dr. Ehlmann assigned me to
viualize the water-ice on
the Moon. In a way, to make
scientiﬁc information more
compelling and accessible
to the general audiences.
It was a tough job, not just
because it’s a NASA project.
One of the main challenges
was no one on the earth has
ever seen the water-ice with
the naked eye or in photo.
The previous illustrations
of the subject were just
using blue dots or patches
to indicate the subjects. In
short, there is no reference.
“All we can see with our eye
is some rough surfaces”,
according to Dr. Ehlmann.

RESEARCH

TWO-DIMENSION PHASE

During the first stage, I did both
visual and scientific research as
my inspirations. The visual
research included Marvel’s movie,
images of water on Mars, and
previous artists’ illustrations. As
for the academic aspects, I read
several articles about how
scientists found the water on
the Moon in order to understand
the subject I was working on.

At the first meeting, the
client wanted a bird view of
the water-ice within the crater.
I used moon craters’ images,
also the moonrock and ice texture
as references. When I started
creating the image, I realized
that I had trouble with “putting”
the ice into the crater. I asked
my rendering Professor Dice
Yamaguchi to help me analyze the
structure of the crater so that I
was able to create an illusion
of depth of the ice and made it
sitting within the crater.

THREE-DIMENSION PHASE

STAGE I

After the first meeting
I made seven iterations and
showed Dr. Ehlmann at the
second round. She confirmed my
efforts and chose one she liked
the most. In the meanwhile,
Dr. Ehlmann mentioned about
the copyright issue since the
crater image I used to edit
was “borrowed” from NASA, so
I asked my motion graphic
Professor Jeffery Cain about
this problem. Professor Cain
suggested since it’s a NASA
project, and I was working for
NASA, I should be “fine”.
Besides, the Moon craters are
not common objects that we can
take a picture with. However,
Professor Cain reminded me to
write an email to double-check

with Dr. Ehlmann, to see if
she was comfortable with me
using the NASA images, and I
followed his advices.
Dr. Ehlmann also asked me
to adjust the angle of view
of the crater. Althogh I lost
practice of ZBrush, a 3D
modeling software which I
haven’t been using for a year,
I tried to build a 3D version
crater as a backup to cope
these two problems, while I
requested Dr. Ehlmann’s opinion
through the email.
Later, Dr. Ehlmann suggesed
that I simply draw a crater,
but I suggested making 3D
modelings instead, due to the
time. To pick up the 3D
modeling skills, I looked up
online tutorials to refresh my

RESEARCH

three visual researches

memories. My practice was
based on two youtube posts
which demonstrate different
techniques of building craters.
After generating three
iterations, I started using
my own way to create craters.
During the process, Dr. Ehlmann
gave me lots of academic
advice, especially the
characters of the craters such
as their shapes, ratio, slope of
the edge etc. The Moon
craters have certain ratio which
is about 1:10 of its depth
and diameter. Shifting the
pespective of models from
rotating to check the
proportions was time consuming.
So, I did more research and
found a trick to have a
quick access of different
perspectives, which greatly
accelerated my speed. Another
handy tool I found was the
alpha brush which helped me
creating authentic crust
textures of the Moon and cut
off the tedious so that I was
able to finish the job on time.

Tom Hiddleston holding the Tesseract in The Avengers series

The winner at round one water-ice on the Moon

FINAL REFINE
Eventually, Dr. Ehlmann confirmed
the shape and perspective of the crater,
so I jumped into the last phase which
is making the ice “sitting” in
the crater convincingly. It was a
huge challenge. Various approaches had been
applied. For instance, I used the bottom
of a glass bottle as a “cake base” to create
the thickness of the ice.
Also, I self-taught Cinema 4d a 3D modeling
software and used it to render the model
I made, plus the mountain shape polygon with
ice texture, and combined the elements to
get the job done.

TWO-DIMENSION
VERSIONS

STAGE II

six 2D iterations of water-ice on the Moon
editing based on a NASA image

version 4

THREE-DIMENSION
VERSIONS

version 1

STAGE III

version 2

version 3

Three water-ice render from cinema 4d

FINAL REFINE

Two iterations of water-ice made from
the bottom of the glass bottle on the right

STAGE IV

water-ice in the permanent shadow region on the Moon
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