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Ecological Defense Microservices

loT, Platform Analytics, & Modeling to Protect Coral Reefs
#HackinSAS 2021 — [Track: Data for Good]
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We empower our conservation customers with
technology and data-driven tools - ensuring fast,

- accurate, & actionable insights, and safer and

more effective ecological protection efforts.

Protected environments that are more secure
and more open, with improved biodiversity, for
the benefit of society at-large.
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Smaller scale global conservation programs that need assistance
in developing, implementing, and deploying intelligent, accurate, &
secure prediction tools as countermeasures to protect biodiversity.

Counter Wildlife Trafficking Institute (CWTI) (2019)
Maryville University (2019)
Conservation X Labs (2020)

SAS (2021)
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= Custom Data Curation

The Unstoppable
Convergence Between

Physical and
Cybersecurity

= Applied Data Science
= Modern Al/ML/Infosec

= Precision by Design

= Multi-Domain Partners

= Discovery Obsession

= Business Canvasing

Start Small, Scale Smart
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Sparse and varied data

Coral reef [disease / destruction] is
increasing at an alarming rate.

* Limitations in actionable

- Avariety of factors contribute to this: information
- climate change, human activity, unknowns « Unknown accuracies in risk
identification

- Reef health factors are [known / measurable].

- light, temperature, salinity, sedimentation  Time-delay with protection

efforts
loT, Data Analytics, & Modeling can help

conservationists more effectively protect,
maintain, & restore coral reef health !

* Rapid changes in environment




Sensitivity / Specificity Efficient Data Planning

= Quality / Control = Intelligent Decisions

= Speed = Quicker Insights / Outcomes
= Interoperability = Multi-model/tool integration
= Reproducibility = Reliable + Robust !!!

Customer Confidence Scalable + Fast !!!



loT Sensor(s) (Data Stream)

= Climatology (Open Source)

= Model

= Trends (Historical / Global) = Detect (Anomaly)

= Profile (Risk vs. Normal)

= Alert (Early Warning/Alarm)

Format / Prepare

Structure / Control

Retrain / Iterate / Improve !
= Merge Precision / Quality !!

Validate



SAS ESP Development Process Overview
Dev — Test — Deploy — Monitor - Improve B ﬁ‘ - &
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- SAS ESP Server
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Performance Data _ ) SAS ESP for Edge
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Streaming Analytics

Rule and Model
hManagement and
Monitoring

‘ Design & Publish

Analytical . SAS ESP Studs B Anaiytes SAS Bvent Stream
Models +ESP Manager

Y & python Gsas
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Content

Jal

v Basic Properties
Folders : My Folder » Data

1616037612640.csv
B 16156037612640.cov

fii)

alarms.csv

alarms2.csv

alarms3.csv

archive_deep_sea_coral.zip

CoralDiseasss.cav

Martin-Florida.xls
SAS® Evert Stream Processing Swdio

Engine Definitions  ESP Servers

&

Name Last Updated : Last Updated By

Cotal_Reef EDGE_Protect 4/1/2021, 8:33:48 PM viya_admin
[23/2021, 7:44:36 AM viya_admin
4/1/2021, 7:53:16 AM viya_admin

viya_admin

Name tec

Coral_Reef EDGE_Protect 3/31/2021, 6:07:33 PM
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<Reef Location vs Coral Diseases (Region)>

ReefLocations LOCA.. Reefloc. Coral Diseases SUBR..
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PERCENTAGE_INCIDENCE by Coral Diseases_LOCATION sized by YEAR
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MORTALITY_PERCENTAGE by Coral Diseases_LOCATION sized by Frequency
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PERCENTAGE_INCIDENCE by Coral Diseases_LOCATION sized by YEAR
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alarm (1) by date. CONVERTED

alarm (1)

date_CONVERTED
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alarm (1)

Feb/21/2019 Feb/22/2019 Feb/23/2019 Feb/24/2019

539 707 881 418

418 572 727 881 418 572 727 881 418 572 727 881 418 572 727 881

Feb/25/2019 Feb/26/2019 Feb/27/2019 Feb/28/2019




Precision

Usable

Quality with speed
Domain expertise
Interoperable
Simple to Use

System Agnostic
One-Time Setup

Quick to Deploy
Plug and Play

Robust / Repeatable

Scalable
Portable
lterative
Platform Thinking




Faiz lkramulla

Operations +
Engineering

Dipak Sunar

Product
Management +
Cybersecurity

K. Vamshi Mohan

Machine Learning +
Data Science

Andrei Petrou

Business
Development +
Solutions







Collaboration

STL Geo
Futures

Partnerships
Solutions Space
Shared Growth
Broad Benefit
Ecosystem Discovery
New Opportunities!

Alliance

Maryville



= Advanced Al/ML
= Applied Statistics
= Industrial Math |
Computing

Engineering
Geospatial %
Security

Ecology Gondwana




Encourage Eco-Tech
Safe / New Jobs
Tourism Creation

Custom
ML/AI Tool




MONETIZATION

New
Revenue
Streams for
SW Licensing
Shared 29%
Fundings
15%

Kick Start
Funding
Fixed
Contracts
10%

System Sales
23% Customer

Lifetime
Value




Leverage our unique skillset; Partner with
STL geospatial & technology communities;
On-going customer discovery

Market Opportunity Identified, Market
Segment Determined, and Monetization Plan
Forecasted

Develop for precision, quality, and efficiency;
Test with verification & validation metrics, and
deploy with continuous improvement.

Start small; scale smart, fast, and lean —
reach new global customers and investment
opportunities quickly




??‘SAVING THE  US Fed/CWTI “Saving The Herd with Al” - Winning Proposal
fi HERD WITH Al * Industry Partnership: CWTI (Dr. Odean Serrano)

B * University Partnership: Maryville University
. P al 15t Ad L il Wildlife O on T
» Potential Scientific Publication(s)
» Potential University Partnership(s): SLU, UMSL

»  World Ecology Center (UMSL)
UMNAIBZYLHEE * Missouri Botanical Gardens

* Turtle Survival Alliance

* American Shark Conservancy

SaS - Wildlife Conservation Society

 South Florida Coral Reef Initiative




