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Innovation in ArcGIS
ArcGIS as an Internet of Things (IoT) Platform
Machine Learning in ArcGIS
Augmented Reality
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Innovation in ArcGIS



. . . and Solving
Problems Holistically

Communication
. . . Maps and Visualization

Leveraging Location . . . 
. . . and Technology 

Integration

Geographic Sciences . . .
. . . and Modeling

Analytics

Understanding

A Platform for Organizations . . . 
. . . and Society

What Is GIS Today?
A System for Managing, Analyzing,

and Applying Geographic Information



Utility Network

Industry Models

BIM

Pipeline Referencing

UPDM

PODS

PPDM

Petrel

Geodatabase

GIS is Advancing Rapidly 
Advancing data models, workflows, and tools

IHS Kingdom
CAD

Landmark
Expanded 

Geodatabase Support
Cloud Databases
• Azure
• Amazon

Database Storage
• SQL Server
• Oracle
• PostgreSQL
• SAP HANA (New)

ArcGIS

Asset Management
Fleet Management

Business Intelligence

ERP

Enterprise GIS

Operation Intelligence

Ms Office

Deployable On-Premises 
and in the Cloud

APIs

System 
Integration

Apps

ArcGIS
Enterprise

Replicate

Distributed Servers

ArcGIS
Enterprise

Enable Distributed Collaboration



Multiple Enterprise deployments 
contribute their data to a central 
portal.”

Common Patterns

SKK

K3S Subsidiary

Subsidiary

Subsidiary

ArcGIS Enterprise

ArcGIS Enterprise

One to one



Creating Smart, 
Dynamic Organizations

Using the Power of Location to Integrate Everything

Interconnected Information, Processes, and Workflows . . .
. . . All Happening at the Same Time 

Geo-enable the 4th Industrial 
Revolution

Real-Time Monitoring

Autonomous Vehicles

Smart DevicesInternet of Things

Data-Driven Analytics

Predictive Analytics

Advanced Modeling

Automation

Cloud Computing

Efficiency and Collaboration

Geospatial Solutions

Internet

Location Intelligence

Open Data Access
and Transparency

Geospatial AI

Distributed  Architecture

Machine Learning

Big Data

SaaS



ArcGIS as an Internet of Things 
(IoT) Platform



Public Safety
police fire

surveillance

Public Health
hospitals ambulances

Transit
buses    taxis    rail

trains    crowds

Connected Cars
autonomous driving traffic conditions holes

parking meters   road conditions   slippery areas 
network improvements

Energy Usage
electricity gas smart meters

City Workers
sanitation snow plows

Airports
flight status queues

plane location runway status

Buildings
lighting hvac

occupancy counts

Internet of your Things 

Weather
warnings earthquakes

precipitation    icy conditions

People
health monitoring

social activity
Telecommunications

cell phone signals    dropped calls

DesktopWeb Device

with real-time & big data capabilities

ArcGIS Enterprise

Environment
noise co2 nitrates

gases temperature humidity
atmospheric pressure radiation

pesticides electromagnetic feedback
rain gauges water level gauges
water quality air quality

enabling geospatial insights with your IoT 
Internet of Things (IoT)



Real-Time Data in Petroleum
Observations whose location and attributes change over time

Things that Move Stationary Sensors Things that Just Happen

•  Vessel •  Vehicles

•  Trucks • Oil spill trajectory
•  Mobile app

•  Well

•  Valve
•  Pipeline

•  Weather stations

•  Accidents

•  Oil spill

•  Pipe leak



Edge Enterprise

Ingestion

Streaming
Analytics

Data Store

Batch
Analytics

Actions &
Intelligence

Policy & Orchestration

Device
Management

ArcGIS
Enterprise

GeoEvent
Server

GeoAnalytics
Server

spatiotemporal
big data store

analytics

policies & orchestration

management console

data store analytics

visualization

Operations Dashboard for ArcGIS
Insights for ArcGIS

Esri Story Maps
ArcGIS Earth
ArcGIS Online

ArcGIS Pro
Collector for ArcGIS

Web AppBuilder for ArcGIS
AppStudio for ArcGIS

dashboards

enabling geospatial insights with your IoT solution

• The Edge of an IoT broadcasts into an IoT platform such as Azure IoT.
• The IoT platform integrates with ArcGIS to expand it’s capabilities with spatiotemporal analytics, visualization 

& dashboards.

Sensors

Actuators

Devices
(or Things)

Edge
Gateways

En
vi

ro
nm

en
t

ingestion

actions

Device Registry
Store

Device State
Store

IoT
Hub

ingestion

actions

IoT
Edge

ArcGIS as an IoT Platform



View media

https://www.youtube.com/watch?v=TsQxJRjIAUs&index=13&t=0s&list=PL9dBBG5hqwEu0jFOUCUvQLuPuQL_7XFUo


Spatiotemporal big data store
• Visualization of observation data

• Map & Feature Services that make use data in the spatiotemporal store enable you to:
- visualize on-the-fly aggregations of data
- perform exploratory queries over any combination of space, time and attributes
- switch visualization from aggregations to raw features
- inspect feature level attributes while in aggregation or raw feature views
- replay via a time-slider historic observations in aggregation or raw feature views



Machine Learning in GIS



Data-driven algorithms and techniques that automate 
prediction, classification and clustering of data

Traditional Machine Learning
• Useful to solve a wide range of spatial problems
• Geography often acts as the ‘key’ for disparate data

Spatial Machine Learning
• Incorporate geography in their computation
• Shape, density, contiguity, spatial distribution, or proximity

Computationally Intensive
• Esri’s continued advancements in storage and both parallel 

and distributed computing make solving problems at the 
intersection of ML and GIS increasingly possible

What is Machine Learning?



ArcGIS has Machine Learning Tools
Classification

• Empirical Bayesian Kriging
• Areal Interpolation 
• EBK Regression Prediction 
• Ordinary Least Squares Regression and Exploratory 

Regression
• Geographically Weighted Regression

Clustering

Prediction

• Multivariate Clustering 
• Density-based Clustering
• Image Segmentation 

• Maximum Likelihood Classification
• Random Trees
• Support Vector Machine

Using the known to estimate the unknownThe process of deciding to which category an 
object should be assigned based on a training 
dataset

The grouping of observations based on similarities 
of values or locations

• Hot Spot Analysis 
• Cluster and Outlier Analysis 
• Space Time Pattern Mining 
• Spatially Constrained Multivariate Clustering



View media

https://www.youtube.com/watch?v=jOiRt0w5bYA&feature=youtu.be


View media

https://youtu.be/dyvEcx1vX3M


Integrating Deep Learning with ArcGIS

Object Detection Using Drone Imagery



View media

https://youtu.be/Jol0AiTVGZo


Augmented Reality



Minimizing Disruptions



Underground assets: pipes, valves, holes ...

“See” your asset where you cannot 
see

MattPietryszyn @Twitter



Increase Safety, Easy Maintenance
Inspect your asset better



Augmented Reality / Virtual Reality 
Solution

Ready-to-Use 
Apps

Developer 
Sources

AuGeo
• Augmented reality
• Compatible with point 

data only (currently)

ArcGIS Runtime SDK (beta)
• VR/AR
• iOS, Android, .NET
• Point, line, polygon

ArcGIS 360 VR
• Virtual reality
• Data generated with 

CityEngine
• Samsung Gear (Oculus 

App)

3rd party apps, game engines ...



View media

https://youtu.be/Sn-pCf0rWGc
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