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World’s Largest Media Company

-No Journalists
-No Content Producers



World’s Largest Hospitality Company

-No Rooms
-No Receptionists




World’s Largest Database - Blockchain

o= EE -No Operating System

EE - No Infrastructure




World’s Largest Currency

-No Vault
-No Tellers

CRYPTOCURRENC




World’s | araest Transportation Company

-No Cars
-No Manufacturing




Industrial Revolutions......

- First ~ 1760 - 1820
-Second ~ 1840 - 1914
- Third ~ 1945 - 2000

i


http://memory.loc.gov/cgi-bin/map_item.pl?data=/home/www/data/gmd/gmd388/g3882/g3882m/ct000085.jp2&style=gmd&itemLink=r?ammem/gmd:@field(NUMBER+@band(g3882m+ct000085))&title=A plan of my farm on Little Huntg. Creek & Potomk. R. G. W.
http://compass/vt/industries/SEC/Photographs/ESRI GPS Station/Redlands Airport 025.jpg




www.limely.co.uk/google-street-view-cameras-upgrade









WILL ROBOTS TAKE MY JOB?

willrobotstakemyjob.com/

90%

Appraisers and Assessors of
Real Estate










Land Administration

Tenure

Cadastre
Registration
Titling
Surveying

Addressing

29

@)

Value

Valuation

Taxation

Land Use

Permitting

Land
Consolidation

Land
Development

Planning
Acquisition

Expropriation

Land Market

Land Market

Trading

Land Applications

Land Services

Land Information Data



Artificial Intelligence

Video game Natural
behavioral Al Language
Processing
Computer .
Vision Machine Robotics
Learning

Keras

Theano

CNTK TensorFlow

IBM
Watson

scikit-learn

Deep
Learning



It’s applied everywhere..
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Machine Learning

Cloud ML

On-premise ML

m Microsoft

Azure ML
Cognitive Services
Azure Bot Service

ML Server

Office 365
PowerPoint
Cutlook

Cortana Assistant

Watson ML Service
Data Science
Experience

SPSS
ML for z/OS

Predictive
Maintenance
Targeted Marketing

Amazon ML

Demand Forecasting,
Recommendations,
Search,
Merchandising
Placement, Fraud..

Alexa, Prime Air
Delivery Drones,
Grocery Stores

Cloud Al
Cloud ML (TF)

Search, Ads, Gmail,

Translation, YouTube,

Maps..

Google Assistant

Leonardo
SAP Analytics Cloud

Leonardo
SAP Predictive
Analytics

Fraud Mgmt,

SAPHIRE, S/4HANA,

Fieldglass, Total
Workforce Insight

Advanced Analytics

Advanced Analytics
R Enterprise

Data Mining

R Advanced Analytics
for Hadoop

Predictive
Maintenance
Targeted Marketing




The Machine Learning Race
Top Active Companies & Categories

TOP COMPANIES INVESTING IN Al, BY INDUSTRY

SOFTWARE INDUSTRIAL
AND IT FINANCIAL SERVICES MANUFACTURING AUTOMOTIVE AUTOMATION

Abb
Mational Instruments
Toshiba
GE

TELECOMMUNICATIONS RETAIL SEMICONDUCTORS

Qualcomm




GIS Machine Learning Tools




Prediction

Using the known to estimate the unknown

Use Case: Accurately predict impacts of climate change on local temperature using global
climate model data

*aret.l

- n'l'_ln °

In ArcGIS
Regression

Oratory Regression, Geographica Regression

o



Clustering

The grouping of observations based on similarities of values or locations

Use Case: Given the nearly 50,000 reports of traffic between 5pm and 6pm in Los Angeles
(from Traffic Alerts by Waze), where are traffic zones that can be used to elicit feedback
from current drivers in the area?
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In ArcGIS e
Image Segrgg



Classification

The process of deciding to which category an object should be assigned based on a training
dataset

Use Case: Classify impervious surfaces to help effectively prepare for storm and flood
events based on the latest high-resolution imagery




Integration with External Frameworks
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Road Detection from Satellite Imagery
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Real-Time Activity Detection
Using Deep Learning with ArcGIS API for Python and Operations Dashboard

— Machine Learning + X _ TensorFlowModel: X

C (@ esrifederal. maps.arcgis.com/a
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Automated Mapping with Lidar

I aaes
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Courtesy: Esri Canada



Combining Capabilities

Courtesy: Esri Canada



Vertical and Horizontal Equity
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High Resolution Land Cover

Using Deep Learning to achieve 1-meter resolution land cover at scale



Manually created a high-resolution land cover map for
precision conservation of the Chesapeake watershed

100k miz 21B 18 months

Area of watershed to map File size of imagery to classify Time to create map

By the time the land cover map was completed in December 2016, it was
already out of date, and an update would be time-intensive and costly.



Land Classification Model

Working Platform: GeoAl Virtual Machine

Dataset: 120k mi? of imagery at 1-meter resolution,

split in half geographically into train and test sets 91 %

Labeled Test Images
Training Images B RmaAr Average land
Chesapeake i classification accuracy
Conservancy
Dataset

v

Convolutional
Network ===l
Architecture
23 layer U-Net

16X

Faster than Chesapeake

I




High Resolution Land Classification
Using CNTK Convolutional Neural Networks - Microsoft Cognitive Toolkit (https://cntk.ai)

Project viap Insert Analysi lew

= 9 E

New Raster Function Classification Classification Proc
Workspace = Functions Editor Wizard 5. -

Ortho Mapping Alignment T Image Classification

g Atlss NAIP X




12:00 AM



Nigeria - Polio https://www.gatesnotes.com/
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3D Cadastre




So what do we do now?




Brent’s Seven Rules
for Success




1. Think Big and Spatia
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Understand locations Collect, organize, Manage and enable a rack, manage, and Discover, quantify,
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2. Use Your Tools




M Teatantng viesn = [

3. Stay Current

h Evmhpating Veren. N




4. Create New Services
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5. Be Free or Affordable

|J-I
hot




6. Move Quickly & Evolve

“It is not the strongest of the species that survives, nor the most intelligent
that survives. It is the one that is most adaptable to change.”

http://www.businessinsider.com/animals-brought-back-extinction-woolly-mammoth-2017-2



7. Get Started Now




GIS

Brent Jones, PE, PLS
bjones@esri.com

Global
Content

Organization

Groups

Cadastre
People

Identities
and Roles

Parcels
and Maps







