
Raster Analytics in Image Server:

An Introduction
Mike Muller



The ArcGIS Platform and ArcGIS Image Server

Introduction and Context
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ArcGIS Image Server 10.5
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ArcGIS 10.5+

Raster Analytics



What is Raster Analytics?

• ArcGIS has a new way to create and execute spatial 

analysis models and image processing chains which 

leverage distributed storage and analytics

- Raster Analytics works with your existing GIS data and imagery

- register your data and go, importing existing data to distributed storage is not mandatory

- Raster Analytics can optimize your data for distributed analytics

- import your data into ArcGIS distributed storage which further improves the scalability of distributed analytics

- Raster Analytics is designed to scale with your organization’s demands

- scale up to get the job done, scale down when resources are no longer needed



Raster Analytics Foundational Concepts

• Raster Analytics adds to existing ArcGIS foundational concepts

Dynamic Raster

Models

Geoprocessing

Models

(persistent) distributed analytics with optional 

distributed storage for even greater scalability

Server-based Distributed Raster Analytics 

with Distributed Raster Data Storage

Portal
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Solve New Problems with Raster Analytics

• run models against data that is too big for single desktop

- small and medium scale global rasters (big geography)

- large scale local or regional rasters (high resolution)

• run models against massive collections and scale it

• run models and meet time constraints

months                                 weeks                                   days                                 hours    minutes



Raster Analytics is Powerful

• run a model based on a single function

• run a model by combining many functions
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Raster Analytics is Easy 

• easy to get started, it is “out of the box analytics”

- install on nodes -> start Raster Analytic services -> go

• ArcGIS Pro user experience

- just works with layers

- visual modeler to design simple and complex models

• results are immediately available as services

- no publishing workflow required



Raster Analytics and Your Data  

• using your own registered data

- registered data can be used as input but not output

- models running against single rasters can be parallelized by block (*as long as the model allows it)

- models running against a collection of rasters will be parallelized per raster in the collection

- performance can be susceptible to underlying image format (TIFF vs. JP2)

• using ArcGIS distributed storage

- easy to use import tool gets your data into Raster Analytics optimized storage

- CRF (Cloud Raster Format)

- multi-band, block based, multiple readers, multiple writers, fast

- CRF is a format optimized for Raster Analytics computations

• all outputs of Raster Analytics are written in parallel to ArcGIS distributed storage

- running models on new Web GIS layers is inherently optimized



Raster Analytics in Your Infrastructure 

• deployed as Enterprise GIS on-premise

• your infrastructure can be…

- your hardware

- your Amazon

- your Azure

• deployment tools

- Amazon CloudFormation Templates

- ArcGIS Enterprise Cloud Builder for Microsoft Azure

Portal



Raster Analytics Conceptual Overview

Portal

Web GIS Layers

GIS Data & Imagery

import and optimize

(optional)

New Web GIS Layers

Image Server Cluster     (distributed analytics)

ArcGIS Pro

(Users, Analysts, Researchers)

Design & Run Model

Model Execution Distribution

Developers & System Integration

Raster Analytics can power systems that need to 

execute spatial analysis and image processing 

models in a distributed and scalable environment. 

It is designed for users, developers, and system 

integrators.  

Results are stored in distributed 

storage and are immediately 

available as new Web GIS Layers 

which are already optimized for 

further analytics

distributed raster datastore

Gdb
FilesWCS ServicesArcGIS Services

analysis results as a new Web GIS Layers
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Benefits of a Distributed Processing System

Raster Analytics Test Cases



Raster Analytics Test Case: Terrain Suitability  
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Raster Analytics Processors

esri virtual machine

• 16GB RAM, 8 cores, NAS storage

13.12 hours

80 minutes

terrain suitability model
• compute slope

• compute aspect

• remap

• overlay

global terrain suitability raster



Raster Analytics Test Case: Solar Power Plant Suitability  

Enterprise GIS (Image Server cluster) on Amazon

• 8 c3.2xlarge instances (8 vCPUs, 16GB RAM)

Mean Rainfall

Mean Temperature

Elevation

Landcover

30m National Solar Plant Suitability Raster

Raster Analytics

9 minutes

ArcGIS Pro

5 hours 45 minutes

suitability model



Raster Analytics Test Case: Landsat Processing  

(foreach) input scene

top of atmosphere

correction

modified soil adjusted

vegetation index

remap to classes

mask

no data

output thematic raster

ArcGIS Enterprise GIS on AWS

Distributed Raster Analytics (Image Server) Cluster

• single node

• AWS c3.8xlarge

• 60GB RAM, 32 cores, 500GB SSD

• 200 Raster Analytics Processors

Infrastructure ProcessingInput Collection Output

Landsat GLS 1990

• 7422 Multispectral Scenes

• S3 storage

Thematic Rasters

• 7422 Thematic Rasters

• Distributed Raster Datastore

2 hours 48 minutes
44 scenes per minute

¾ scene per second



<= ArcGIS 10.4

Comparing Previous Versions



ArcGIS 10.4 Raster Analytics and Image Processing

• ArcGIS 10.4 has scalable high 

performance analysis of big rasters

and imagery for visual analytics

• on-the-fly processing of massive 

images and massive image collections

• desktop and server

• visual results can be exported

Raster Functions

Desktop

Server

can be run on the server

Dynamic Raster Models

Mosaic Datasets Image Servicespublished

can be run on the desktop



ArcGIS 10.4 Raster Analytics and Image Processing

• ArcGIS 10.4 has scalable high performance 

analysis of standard rasters and imagery for 

persistent analytics

• processing of single images or spatial 

subsets of massive images or mosaicks

• desktop and server

• persistent results

Geoprocessing Models

Geoprocessing Tools

can be run on the desktop

Desktop

GP / SA / Data

Server

GP Servicespublished

can be run on the server



What differentiates Raster Analytics from ArcGIS 10.4?

• Raster Analytics are “out of the box” and “ready to use” within your ArcGIS system

- today you have to explicitly author and publish the specific analytics you need

- faster prototyping and R&D

• Raster Analytics gives you tools and operations that work against existing layers 

and future layers within your ArcGIS system – built for Enterprise GIS

• Raster Analytics helps you get “big jobs” done faster

- you don’t have to partition the job yourself – built for big jobs, big data

- elasticity and scalability that doesn’t come with desktop workflows

• Raster Analytics is for massive collection processing with persistent results

- product generation, automated production systems (TCPED)

- for systems that can’t rely on visual analytics and on-the-fly product generation
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