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Today’s Agenda

• Overview of Products

• OpticalScape Overview/Demo

• GSF Overview/Demo

• MEGA Overview/Demo



Overview of today’s Products

Machine LearningOpticalScape GSF

ENVI Opticalscape generates Digital 
Surface Models (DSMs) and 

orthorectified images from spaceborne 
and UAV data while giving users the 

industry leading tools for imagery 
exploitation and data fusion.

Harris Geospatial has developed a suite 
of deep learning-based tools called 

MEGA™ that are designed specifically to 
work with imagery to solve geospatial 
problems. MEGA excels at automated 

target detection, land cover classification 
mapping, and change detection.

Harris Geospatial Solutions has a legacy 
of expertise in advanced raster analytics. 

GSF enables dynamic clustering of 
these advanced analytical capabilities 
which means it’s easy to for a GEOINT 
application to scale up or down to meet 

the demands of an organization.















OpticalScape Demo



Data Support Access to ResultsAnalytics at Scale

GSF is a flexible framework that can input and 
analyze virtually any remotely sensed data. 

Organizations that have already made 
investments in commercially available data 

from Harris, DigitalGlobe, Airbus, etc. 
including LiDAR, multispectral/hyperspectral 

imagery, or SAR can easily use those existing 
data within GSF. Additionally, organizations 

can upload their own data gathered from other 
sources such as drones or UAV.

GSF uses the full power of cloud and 
enterprise architecture and can quickly run 

automated analytics on existing data stores or 
new and incoming data. Available analytics 
include Harris’ advanced machine learning 
capabilities, algorithms an organization is 

already using, and any of the powerful 
analytics available within ENVI software such 

as feature extraction, classification, object 
identification, and more.

Results from analytical routines performed 
within GSF are easily pushed to web clients. 
Web clients can be tailored according to 
organizational need and can provide as 
much, or as little, detail that is needed by 
end users.

Geospatial Services Framework (GSF)
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Geospatial Services Framework (GSF)

Geospatial Services Framework Overview

• REST-based API built on node.js

• Dockerized

• Works with NGA Scale

• Operates on the concept of processing “engines”

‒ ENVI Engine

‒ IDL Engine

‒ Python Engine

Highlights

• Modular and highly configurable via JSON

• Flexible Configuration Support – Distributed | Shared | 
Cloud

• Dynamic Clustering for Scalability

• Event-based Architecture

Stack At-a-Glance

Geospatial Services Framework

Request Handler

Parameter Mapper

Job Manager

Workspace Manager

Route Mapper

Engines



Geospatial Services Framework (GSF)



Inside Geospatial Services Framework (GSF)

GSF Task EnginesGSF Task Engines

ENVI ENVI Task

IDL IDL Task
Task Engine Java Script HTTP

SARscape Task

MEGA Task



GSF Example



GSF Demo
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Automatic Target 

Recognition in Pan / MSI
• Near ceiling performance in Pan and 

RGB

• Robust against occlusions, 
orientation, image quality

Sampling of Successful ATRs Tested
o Airplanes
o Storage tanks
o Sports Stadiums
o Athletic Fields 
o Smokestacks
o Cooling Towers
o Clouds
o Swimming Pools
o Buildings
o Paved Roads
o Overpasses
o Tollbooths

Pilot Programs

Object Detection 

in LiDAR Point Clouds
• European National Railroad asset 

inventory project
• Extension of 2D ConvNet to 3D data 

source
• Preliminary results are very 

encouraging
• Finds variety of 3D objects (signals, 

crossings, boxes, poles)

HELIOS 

Traffic Cam – Scene Detection
• Real-time ground weather intelligence 

system
• Data from traffic-cam videos
• Learn state of the world, instead of 

finding targets
– Is it raining?  Are the roads wet?  Is snow 

present?

• Dramatic performance improvement

• Fewer frames needed = substantial 
cost savings 

• In use today in operational 
commercial product

https://exelishelios.com/

Full point cloud
(held-out test area)

Heat Map
(all detections shown)

Example Target: 
Railroad Signals

I think we take 
this out
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Machine Learning techniques are highly computationally intensive
• 2-step process: (1) Train Classifiers (2) Apply Classifiers
• Both steps are computationally intensive  

Methods are very well suited for Massively Parallel Processing
• Use of GPUs to speed processing is commonplace and very effective

o CUDA-enabled GPU cards are especially effective

• Cluster Computing
o Exelis VIS currently developing  infrastructure to move processing to Cluster
o Tools are system-agnostic

 One machine with many CPUs or GPUs
Many machines with 1 or multiple processors

o Distributed processing model could support 3rd-party or private clusters
 Amazon Cloud
 IBM SoftLayer
 Digital Globe’s GBDx

Computational Requirements



| 21Machine Learning Toolkit & LabelerTechnology to Connect, Inform and Protect TM

Machine Learning Algorithms

Allows for extracting training data and combining data from 
multiple files.

Two new machine learning algorithms:

• C45 Decision Tree

• Occam’s Genetic Algorithm

Wraps existing tools with same, easy-to-use interface:

• Softmax

• SVM (Support Vector Machine)
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Algorithm Comparison: 8.2 million pixels, 4 classes

C45 Decision Tree

Generation Time: 82 sec, 90% data
Accuracy: 97.93
Classification Time: ~4 min

Occam’s Genetic Algorithm

Generation Time: ~30 min , 100% data
Accuracy: 97.54
Classification Time: ~30 seconds

SVM: N/A

Generation Time: >10 minutes/iteration
Accuracy: N/A
Results: N/A

Softmax

Generation Time: ~20 min, 30% data
Accuracy: 96.86%
Classification Time: ~1.5 minutes
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Softmax Before
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After

Each algorithm has three, simple steps:

1. Extract training data

2. Train classifier

3. Apply classifier to raster

1

2

3
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Other Features

Can easily extract data from two rasters and combine for 
classification
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Classifier File (JSON)

Human readable and contains accuracy information in the 
confusion matrix
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Capabilities: Labeler

• Organizes input data
• Tracks class counts
• Allows for exporting training data 

as image chips or projects
• Imports most files in project folder
• Uses IDL’s object graphics
• Handles +10k points
• Create polygons and auto-fill with 

points
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Capabilities: Labeler Contd.
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Capabilities: Heatmap Processing

Easily generate classification images from complex classifiers

This classifier has 14 
classes and the direct 
output from MEGA would 
otherwise be hard to 
interpret.
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Can Deep Learning be used for full scene classifications?
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YES! – Full Scene Classification

Ground Truth
5 Classes

Bare Ground
Water
Veg
Buildings
Transportation
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Ground Truth

Deep Learning

SAM
(GS-Sharp > QUAC)

Full Scene
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Detail

Ground Truth

Deep Learning

SAM
(Bldg , Trans, Bare Ground confusion)
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Questions?

Connor McKissick
Solutions Engineer

Harris Corporation
www.harrisgeospatial.com 
geospatialinfo@harris.com 
303-786-9900

jmckissi@harris.com


