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Seafloor in 3D

Corals cover less than 0.1% of the ocean floor, yet contain levels of biodiversity that rival the rainforest.
Coral reefs support multi-million dollar fishing and tourist industries in Hawaii, provide coastline protec-
“tion from storms and typhoons, shelter countless organisms, and are the life-line for many families that rely

directly on the ocean for sustenance. Worldwide, coral reefs are facing an ever-increasing number of natu-
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Outcomes

Education: In the past, the only way to view a coral reef was through static, 2D photos, film, or in person.
This new technology makes coral reefs accessible to people around the world. Educators are well aware

Dé@fte their cru ole, coral 1 ,,ﬁ rese arch and educationare still in their infancy. Astonishingly, there are . . _ N o
~ nore nd o “ - ods of determining coral growth, a basicand essential parameter for un- Science: If this project proves to be successful, a new ability for Inventory & Monitoring Program

derst ing .ml Vo . . stem. urtl’ﬂrmore, corals exist in three=dimensional (3D) space, scientists to accurately measure the surface area of corals over time will be a powerful tool to aid in long-
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Example of 2D Images Becoming a 3D Model

-
Step 1. Multiple pictures are taken around a coral head. The
. : more complex the coral, the more pictures required. Proficient
Kalaupapa PrOjeCt ~ experience in SCUBA diving, underwater photography, and the
software are required. Previous 3D modeling methods would require
. ’ much more equipment including LIDAR (Laser Depth and Range),
D_urlng the week (?f May 19-23,2014 a / which is incredibly costly; this method only requires a camera.
diverse team of scientists conducted a /
preliminary experiment examining the (‘ 4 /
use of the latest 3D modeling software 3 Y ' '
by Autodesk, Inc., to model corals for f Step .2' Individual Im.ages are edited to optimize
. = ded fi 1 Thi ¢ 3 processing by the modeling software. Elements such
scientl .C and educationa pu'rposes. 18 ——y as temperature, contrast, exposure, and saturation
revolutionary software, Reality Capture, i are adjusted.

utilizes photogrammetry (making mea-
surements using photographs), and is the

first of its kind. For five days, a team of 8 Step 3. Images are imported into the software. Grey rectangles in this figure show where each

divers cabtured Kalaupapa Nt i image was taken in 3D space relative to the subject being modeled. The software automatically
\ ptu upap calculates the vantage point of each photo. It takes 1-2 hours to generate a model, which is superior

torical Park’s coral reefs, gathering more to previous 3D model rendering methods, which required days to weeks.

than 2 terabytes of data (over 25,000 pho- The Team

tographs). We photo-captured more than >

30 corals, as well as 4 dead corals that will National Park Service Step 4. The software creates a mesh composed of hundreds of thousands to millions of mesh aas

serve as the “controls”. These “controls” Syiiestoites iRl BiolodicalechiiSianpiics Lay triangles. Previous 3D modeling software could only produce models with resolutions of a few P
’ : Eric Brown, Marine Ecologist (KALA) thousand mesh triangles. a ' 3
will be laser scanned above water to serve Randall Watanuki, Maintenance Mechanic (KALA) -
as the reference model to which we will Scott Pawlowski, Chief of Cultural and Natural Resources (VALR)
compare our 3D models (by comparin - o
P . (by P & Collaborating Organizations Step 5. Models are further post-processed through 3D editing software. The final product is an
our models with the laser-scanned ver- The Hydrous Autodesk, Inc. ultra-high resolution, true-color interactive 3D model. In previous methods, the entire process from
SiOl’l, we can determine the accuracy of www.thehydro.us www.autodesk.com photographing features to producing a 3D model took days to months. In this new method, the entire
our methodology). process can be completed in a few hours. You can visit this interactive model at http://thehydro.us/

coral-in-3d/
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