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Spatial Solutions for Crime 
Prevention & Disaster 

Mitigation



Alerts

Standard Reports

Tailored Reports

Visualization

Query/Drill Down

StatisticalAnalysis

Forecasting

Anticipatory Analytics

Something Happened

What Happened?

Where? How Many? How Often?

Where? How Many? How Often?

What are the specific causes?

Why did it happen?

What might happen?

When, where and how likely is it tohappen?

Analytic Effort Required
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4 Pillars of ABI
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Shift to Discovery

Research Search

Monitor Discover  
ABI

Known

Unknown
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GeoEnrichment of Observations

Cultural Data

Observations

Social Data  

Landscape Data





Imagery 

Unstructured

Lidar / Point 
Cloud

Tabular

3D

Terrain

Voxels

CAD / BIM

Multidimensional
Data

Big Data

Real-Time 
(IoT)

Vector

Textured Meshes

GEOSPATIAL
SERVICES

Maps,

Layers

& Scenes

APPS
& MAPS

GIS is Directly Integrating All Types of Data
Making Them Available and Immediately Usable



Empowering Everyone . . .
. . . In the Organization and Beyond

Geospatial 
Infrastructure

Powerful Desktop Apps

3D

Insights

ModelBuilder
Pro

Pervasive Web Apps

Mapping

StoryMaps
Infographics

Dashboards

Massive Mobile 
Deployments

Awareness

Work 
Management

Data Collection

Tracking

Geospatial Apps Are Becoming Pervasive 
Supporting Many Types of Workflows and Engagements

https://www.arcgis.com/apps/mapviewer/index.html?webmap=90bdaa35f4a341158a504dc770a79d26
https://www.arcgis.com/apps/mapviewer/index.html?webmap=90bdaa35f4a341158a504dc770a79d26


Leveraging Many Technical and Scientific Innovations

Spatiotemporal

Hot Spot / Cold Spot

Predictive Modeling

Trends

Spatial Patterns

Big Data

Real-Time

Data Cube

GeoAI & ML

Interactive
Visual Analytics

Raster Analytics 
& Modeling
(In the Cloud)

. . . Bring It Together

Spatial Analytics are Advancing
Creating New Insights and Understanding

Graph Analytics



3D Digital Twins and Immersive Experiences
Integrating All Types of Information

Real-Time and Interactive . . .

. . . Transforming How We See, Understand and 
Act

Game Engine 
Integration

Headsets

Tabletop AR

Mixed Reality

Digital 
Twin

Reality Capture

3D System 
of Record

Real-Time 
Sensors



Building the Initial Operating Capability

Portal

BasemapsDynamic 
Overlays

Live data from 
Field

Server Processors, Filters, 
Models & Analytics

Geo-enabled 
Enterprise 
SystemsOperations/ 

Admin 
Overlays

Analysts SECTOR RANGES DISTRICT
FIELD

BATTALIONSTATION IG/ DIG CommunityHQ

GIS 
Foundation



Platform 

ArcGIS Pro ( Crime Analysis )

ArcGIS API for Python 



Analysis 

Emerging Hot Spot

(R Bridge + ArcGIS Pro)

80/20 Analysis

(Python API)

Kernel Density

(Python API)

Summarize Incident Count 

Repeat and Near Repeat 
Classification 



Results 

• The output of the tool breaks
down the results into 17
categories representing the
temporal trends of hot and
cold spots over time.

• Here, in this case, a sporadic
hotspot was found.

• Big data can help to find more
accurate results.

Crime Emerging Hot Spot Analysis Ahmedabad 



Portal

Apps

Desktop
APIs

ArcGIS Enterprise

Enterprise Data Management, Analysis, andMapping

. . . Enabling Organizations to Take GIS to Scale

ArcGIS Enterprise

Data Management,  
Mapping, and

Geoprocessing

Real Time

Image Management  
& Raster Analytics

Big Data

Access and Management

GeoEvent  
Server

GeoAnalytics  
Server

Image
Server

GIS
Server

Portal

Modular and Massively Scalable

• Specialized Servers

• Independently Scalable

• Flexible

Deployable On-Premises  
and In the Cloud



New Analytic Workflow

Real Time Analysis

Batch Analysis

Raw Feeds Alerts & Forecasts



Real Time Slide

GeoEvent  
Server

Real-Time  
Data

Situational
Awareness

Analytics Alerting

GeoAnalytics  
Server

Real-Time Analytics | Integrating Sensor Networks and the IoT

Supporting Real-Time GIS Applications . ..

• High-Velocity Data Streams

• Monitoring and Alerting

Improvements

• Scalability

• Availability

• Cloud IoT Connectors



Big Data Spatial Analytics| Faster and Massively Scalable

Power  
Outages  
(50+ Million)

Density

Imagery

Lidar:  Bare
Earth

Hot  
Spots

Riparian AreasSpace-Time Cube

Lidar:
First Return

Faster (10x+)

Leveraging Distributed Computing andParallel Processing
. . .Accessible fromArcGIS Pro and Python API

Image Server
Large Imagery Collection

RasterAnalyticsFeature Analytics

GeoAnalytics Server
Large Observation Collections



Spatial / BI

GIS
DBMSs
• SQL Server
• Oracle
• SAP HANA
• Teradata

Local
• Excel
• CSV

Exploratory Data Analysis and Visualization

• Self-Service

• Visual, Intuitive, Responsive

• Access Data from Across
Your Organization

Available with ArcGIS Online &Enterprise

New Charts

LinkAnalysis

Charts and Maps

Visual Models

Spatial and  
TabularAnalysis





What Can Machine Learning Do?

Extract features Make predictions Find patterns & 
clusters

Detect anomalies Extract insights from text



Extract Insights from Unstructured Text
Extract Entities, Classify Text, Translate StoryMaps, and More

Classifying country of incomplete addresses

Extracting entities and relationships from text reports

Translate StoryMaps Correct and normalize mistyped street addresses



With ArcGIS Knowledge Organizations can…

• In maps and link chartsVisualize and Explore Connected Data

• Using queries, free-text search, histograms, graph algorithms 
that identify important or influential entities

Explore and Analyze connected data

• With flexible schema, load external data, add & modify graph 
dataManage Data in the Knowledge Graph

• To preview their contents and extract text
Reference Documents

• Share Knowledge Graphs to build on existing analysis
Collaborate Across Enterprise



ArcGIS Knowledge excels at bringing wide range of data

 Supply chains, invoices, shipping manifests  

 Watchlists or block lists 

 Customer loyalty information 

 Case data, investigations, dossiers 

 Call data records 

 Property ownership records  

 Dependency trees (IT assets) 

• Financial transactions 

• Social media posts 

• Personnel files 

• Movement/location data  

• Vehicle tracks  

• Warranty claims  

• Reports, news articles, internal documents



Graph Analysis - Knowledge graphs

Makes it possible to
perform analytics on the
data to quickly understand
the significance of complex
sets of relationships across
multiple datasets.



Collaboration in the New Normal

Building resilience for individuals,
communities, and nations.



Thank you for your
attention

Any questions,  
comments


