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Collaborators & Project Partners

This project is a collaboration between:
— U. of Hawai'i at Hilo SDAV Lab
— Marshall Islands Conservation Society
— Republic of Marshall Islands Government
— U.S. Forest Service
— U.S. Geological Survey

Eszter Collier, Timo Sullivan, Aloha Kapono, Nai'a Odachi,
Patricia Perez, Erin Weingarten, Dean Gesch, Dolores deBrum
Kattil, Jason Henson, Charlie Tommy, Lakjit Rufus, Iva Reimers-
Roberto, Martin Romain, Rémi Andreoli, Mark Stege, Katie
Friday, and many others...




Project Funding

This work is partially funded by:

® USDA Forest Service, Forest Stewardship program

® U.S. Geological Survey Pacific Islands Climate Adaptation Science Center
(USGS PI-CASC)

® The Republic of the Marshall Islands Ministry of Natural Resources and
Commerce

® The Global Environmental Facility (GEF) to the RMI Government with
implementation support from the United Nations Development
Programme (UNDP)
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Resources Grad Stories
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| Geography students plant koa on Hualalai in
Kona.
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Master of Science ix
Tropical Conservation Biology
. and Environmental Science

iduate educauon that focuses on environmental conservation in

Thesis Track

The Tropical Conservation, Biology, and Environmental Science (TCBES) thesis track provides
students with the necessary academic training for employment in environmentally related

fields includino cancaruatinn <iictainahilitv and marine and terrectrial recniirce manacament

in technicz Professional Internshlp Track

wish to eni

Find more
Complementing our thesis track is the TCBES Professional Internship track option. Along with

engaging students in natural and social science courses, this professionally oriented track
provides students the opportunity for immersion in substantial and guided internships.
Students have the option to intern with government management or non-governmental
environmental and conservation agencies with established relationships to the TCBES
program, or to develop their own internship with a professional organization. Students
graduate prepared to actively contribute as scientific professionals with social and policy-
related skills and experience.




Eszter Collier, M.Sc. Roberto Rodriguez, Ph.D.

Geospatial Research Spedialist GeospatialeefdlSpeciﬁst Nai'a Odachi, B.A. Pat Pérez, Ph.D.

eszterc@hawaii.edu roberto6@hawaii.edu Geospatial Analyst Data Scentist

Spedializations: Spedalizations: nodachi@hawaii.edu perezp34@hawaii.edu

Geographic Information Systems Remote Sensing & Photogrammetry 5 A SRS

Remote Sensing & Photogrammetry Small Unmanned Aerial Systems mﬁa.:’:ﬁﬁ Aot et ma::amms:

Small Unmanned Aerial Systems Aerial Ammlaraibhnagemmt Techniques T b g B Analysis 'merm‘lis'l ung

Eand Cover Change At:afyf:s Structure from Motion Analysis SR; nei di mte Ili'lamu! : |Mn e ing Comp S
from Motion ly P ve Soed Sofhnﬂ'el -mn s

Alyssa Mathews, B.A. Olivia Jarvis, B.Sc.
Research Assistant UHH TCBES M.S. Candidate
aimathew@hawaii.edu ojarvis@hawaii.edu

g e Andrew Meyer
m:onnmm Systems Geographic Information Systems Research Assistant
Remote Sensing Structure-from-Motion Photogrammetry andrewl4@hawaii.edu

disseminate geospatial tools and knowledge to the larger is specilizations:

Geographic Information Systems

through education and outreach activities. Our lab utilizes &  structure from Motion Analysis
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Article
Comparing Interpretation of High-Resolution Aerial Imagery
by Humans and Artificial Intelligence to Detect an Invasive

Tree Species

Roberto Rodriguez III I*, Ryan L. Perroy ', James Leary , Daniel Jenkins ', Max Panoff *", Travis Mandel °
and Patricia Perez °

Department of Molecular Biosciences and Bioengineering, University of Hawai'i at Manoa,

Honolulu, HI 96822, USA; danielje@hawaii.edu

Department of Geography and Environmental Science, University of Hawai'i at Hilo, Hilo, HI 96720, USA;
rperroy@hawaii.edu

Center for Aquatic and Invasive Plants Aquatic and Invasive Plants, Department of Agronomy,

University of Florida, Gainesville, FL 32653, USA,; learyj@ufl.edu

Security in Silicon Laboratory, Department of Electrical and Computer Engineering, University of Florida,
Gainesville, FL. 32653, USA; m.panoff@ufl.edu

Department of Computer Science, University of Hawai'i at Hilo, Hilo, HI 96720, USA; tmandel@hawaii.edu
Spatial Data Analysis and Visualization Lab, University of Hawai'i at Hilo, Hilo, HI 96720, USA;
perezp34@hawaii.edu

Correspondence: roberto6@hawaii.edu
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MAXAR Satellite Imagery
WorldView-3

(0.31 m panchromatic)
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07/15/2021
WV2 Image
(125,000 acres)
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Aerial deployment of Tectococcus ovatus
biocontrol for strawberry guava
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IMPACT
FACTOR

5.532

A droné
consnstmg of
a robotic -

gripper claw
and chainsaw - g

Volume 6 - Issue 10 | October 2022

mdpi.com/journal/drones
ISSN 2504-446X




Herbicide Ballistic Technology _d\emonstration

Pitch Se

FPV Camera
Barrel \ ,

Receiver

Air Cylinder Lower ock
Receiver

Figure 4. (A) Gimbal marker system with major components labeled. (B) HBT-UAS in flight.
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Coconut census, forest health
assessment & capacity-building

* Provide data on coconut
plantation resources useful for
agroforest management plans

* Develop and institutionalize
RMI data collection and analysis 7
* Develop techniques to detect

coconut health and pest
conditions
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20,498 coconut trees

>20 hours by human analyst

<10 minutes by CNN detector



Field Sampling Sites
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Expanding the project...

Produce spatial and summary data of coconut tree
locations (counts) and heights for additional atolls:

Mejit

Aur (2 sites): Aur and Tobal

Ebon atoll: Eneko lon, Ebon, and Toka
Likiep (3 sites): Likiep, Melang, Jebal
Majuro

Kwajelin- Bikej

Establish protocols and assess potential to detect forest
health conditions (senility, drought stress, disease,
insect damage, etc.)



acity Building to institutionalize RMI
data collection and analysis
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in a future version of nunpy, it will be
8" uint8, 1OD

n a future version of nunpy, it will be

6", np.intl6, 1O

a future version of numpy, it will be
t16", np.uintl6, 121D

a future version of nunpy, it will be
2", np.int32, 10D

n a future version of nunpy, it will be
urce', np.ubyte, 101D

ose your .hS inference model
prediction threchold score (8.8-1.8); default = 0.5
ToU threshold score <(A.0-1.8); default = 8.5

ntep

Enter the number in pixels you would like each segment side to he

For ResNet50 & ResNetl181: 768-1024 (default: 1080)>

I
D:/Test_Tobalfum\TobalAurRevisit_SampleProject _TAurFeb24 _transparent
Loading image netadata

{".‘(‘.uuuvv‘! ing GeoTiff - Creating copy for segmentation

5 tems

°S_training_2022_05_31_Geocoords_Ortho

understood

\Prog» «uD«' a\ﬂnm nnd«?\mw NgdalTF378\1ib\s ite-packages\tensorf low\python\franevork\dt ypes
d:

understood as

understood as

understood

understood

groupd

alTP378\1lib\site-packages\tensorf low\python\francwork\dtype

al IN?R\I ib\s ite-packagesstensorf low\python\f ranevork\dtypes .

ul[k}IB\lxb\'ltc packagess\tensorf low\python\f ranevork\dtypes .py:528:

alTF378\1lib\site-packages\tensorf low\python\francwork\dtypes.py:529:

.py:527:

as C(type, <1, /
Ctype, (1.2 7
Ctype, 1. 7
s.py:538:

as C(type, (1. /
py:535:

as (type, (1, /

Futurelarning:
*<1,>type’
FutureWarning:
. 0type’
FutureWarning:
A otype’
FutureWarning:
"(1,0type’
FutureWarning:

*C1,0type’

Pass

Pass







Coconut Tree Inventory: Enekoion Island (Ebon Atoll)

> 4 @ Mapped Area
L & 82 acres

Number of Images Collected
1,860

Image Pixel Resolution
0.89 in
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6,529
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Coconut Tree Inventory: Enekoion Island (Ebon Atoll)

Average Tree Height ®
62+17 ft

Tree Height (ft)
104
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Histogram of Tree Heights
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Coconut Tree Inventory: Enekoion Island (Ebon Atoll)

0.25 Mile

@ Mapped Area
82 acres

Number of Images Collected
1,860

Image Pixel Resolution
0.89in
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Coconut Tree Inventory: Enekoion Island (Ebon Atoll)
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Prepared by the UH Hilo Spatial Data Analysis and Visualization (SDAV) Lab
Conttact: Dr. Ryan Perroy (rpemroy@hawaii.edu)

Funded by the Forest Stewardship Program, USDA ForestService
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Translating these into Marshallese...




Coconut Tree Inventory: Jebal Island (Likiep Atoll) Coconut Tree Inventory: Jebal Island (Likiep Atoll)
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Coconut Tree Inventory: Melang Island (Likiep Atoll)
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@ Mapped Area
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Number of Images Collected
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Coconut Tree Inventory: Tobal Island (Aur Atoll)
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Coconut Tree Inventory: Tobal Island (Aur Atoll)
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Ebon Toka
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Digital Surface Model
(colors are Heights)




Coconut Tree Inventory: Tobal Island (Aur Atoll)

Average Tree Height
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Coconut census, forest health
assessment & capacity-building

* Develop techniques to detect
coconut health and pest
conditions






Bikiej

~5,400
coconut
trees













Table 1. Vegetation Indices (VIS) included in the study. Perroy et al. 2020

Data Source Index Formula Reference
NDVI (Rsoo — Re70) / (Rsoo + Rezo) [34,35]
(Rs70 — Rs31)/ (Rs70 + Rs31) [36]
R1600/ Rs20 E
0.5 (Roo15 + Ro195) — Ro106 [3
[
[

Spectroradiometer

Z*f;r—}—h) (14%r-9) 39]
(r+b) 40]

RGB Camera
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New Project!

Increasing Agroforestry Inventory and Monitoring
Capacity and Climate Change Resilience across the
Pacific through High-resolution Imagery and
Artificial Intelligence

 Federated States of Micronesia
* Republic of the Marshall Islands



Worldview-2, 5/25/2018, 47.2 cm
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~85% of the
drone estimate
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