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Introduction

Product Design

Feature Analyst

High-resolution satellite imaging represents andrtgmnt technology for
the creation and maintenance of geographic infaomatystems (GIS)
databases. Geographic features such as road kefvwoilding
footprints, vegetation, etc. form the backbone 8 &apping services
for military intelligence, telecommunications, agiiture, land-use
planning, and many other vertical market appliagatio

Keeping geographic features current and up-to-daegever, is

estimated to be 60-80% of the cost of implemendil®S and represents
a major bottleneck in the exploitation of high-resion satellite

imagery. The Feature Analystoftware system provides analysts with a
powerful tool for extracting geographic featuremnfrhigh-resolution
panchromatic and multi-spectral imagery. The tasw tremendous

cost savings in labor and an assisted workflow ggedor maintaining

the temporal currency of geographic data.

Traditional methods for capturing geographic infation from imagery,
such as heads-up digitizing, are painful and timesaming. Image
processing techniques for feature extraction diéron complex and
cluttered scenes such as urban landscapes. Thed-@aalyst
extension integrates machine learning technologfitoinate the
bottlenecks found in the feature extraction procés=ature Analyst
provides tools to overcome multiple restrictiong@ospecific data
production workflows. Tools address the end-to-endkflow and
include ones for registration, feature extractiod apdating, cleaning up
extractions, and assigning attributes.

LIDAR
‘r Imagery

Extraction

Clean-up

»
»

Attribution
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Product Positioning

Key design elements in the Feature Analyst extensicude:

A suite of machine learning algorithms that “learhbw to classify the
object-specific geographic features specified eyuber. Machine
learning algorithms that exploit the feature atités of size, shape,
color, texture, pattern, shadow, and spatial aatioai are used to
efficiently extract user-defined features. Ourtwafe makes these
powerful algorithms available through a simple,refsiendly interface.

Hierarchical learning methods that iteratively ingwe classification.
Feature Analyst works with the analyst by listeniodeedback and
adapting. This innovative method is essentiabfmurate extraction of
features in complex scenes such as urban landscapes

Full suite of tools for end-to-end processing efagiety of features and
image typeslin addition to single features, Feature Analyserdfmany
tools for easily creating multi-class extractionsl @amage segmentation.
Additional capabilities include change detectio,f8ature extraction,
data fusion, unsupervised classification, and acldmtlean-up and post-
processing tools (such as convert to line)

An adaptive user interface that hides the compleofithe underlying
machine learning system from the average GIS uer. software is
designed for GIS and image analyst techniciansitiagt not be familiar
with machine learning. The adaptive interface &itte complexity of
the extraction process, which makes the softwareafid easy to use.

Extension to existing workflowd-eature Analyst works as an extension
to all prominent GIS and Image Processing appbaatias it is available
as an extension to RemoteVi&vELT®, ArcGIS®, ERDAS IMAGINE®
and GeoMedi&

Feature Analyst was developed to improve the efficy of extracting
geographic feature data from high-resolution sétedind aerial imagery.

The shelf life otemporal currencyf geographic features varies as a
function of ground sample distance (GSD) commoafgmred to as
image resolution. The higher the resolution, tivedr the shelf life.
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Organizations that rely on GIS analyses must naivess the labor and
cost issues of maintaining GIS databases usingreigplution imagery.
The Feature Analyst provides a solution for thisibess problem.

Several cost-benefit analyses of a feature extmagtiojects indicate that
Feature Analyst can improve the feature extractiorprocess by
orders of magnitude compared to hand digitizing meiods

Cost-Benefit Analysis for Feature Extraction Techniques
for the 1999 Multi-Modality Image Fusion Project
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Hand Digitizing Image Processing Feature Analyst

Extraction Technique

Feature Analyst Standard
Feature Analyst provides users with a powerful smghisticated suite of
feature extraction tools. Feature Analyst Standacidides:

Powerful Automated and Assisted Feature Extractionroolsin
RemoteView, ELT®, ArcGIS®, ERDAS IMAGINE® and GeoMed{a

Hierarchical Learning for automatically reducing clutter as an iterative
approach in complex and cluttered scenes.

Batch Processingor automatically capturing extraction workflowken
allows user to extract features from image setsowit added interaction.

Advanced Cleanup Toolghat allow analysts to quickly take raw
extractions and meet a variety of production qualgecifications.
Tools include smoothing, vector editing, line amdlygon reshape tools,
intersection repair, convert to line, convert tainpocand several more.

Multi-Class Extractions & Image Segmentationtools that, like single
class extractions, are accurate, fast, and alleanclp and attribution.

Auto-Attribution Tools allowing quick attribution of collected features.

Image pre-processing and vector editing toolhat allow users to set
up the image for better extractions as well astéditvectors quickly to
match specifications.

Feature Modeler and Feature Model Library for importing and
exporting learning models for user-specified gepgi@afeature classes
and published data models such as roads, hydrdbogigings, etc.

State-of-the-Art Tutorials and Technical Training.
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Feature Analyst Professional

The Feature Analyst Professiomatludes all the Standard components,
along with:

3D Feature Extraction Capability makes feature extraction leveraging
LIDAR data, and DEM'’s possible, taking into consatén 3-
dimensional information.

Change Detectiorfor objects. Our novel machine learning techngque
allow users to assess object-specific changes titti-temporal images.

Image/Data Fusionfor imagery. Allows users the ability to fuse raster
data to perform more accurate extractions. Alske®adt possible for
users to combine existing vector files into a @ngtctor layer.

Unlimited bands for extractions on images containing numerous band

New Capabilities for Feature Analyst 5.0

Target Markets

The capabilities and toolkits newly available faakure Analyst 5.0 are

The Data Conflation Toolkit provides long-awaited solutions to the
problem of merging old GIS database informatiorhwitformation
found in new image and/or vector data layers. Tdukit provides a set
of solutions for conducting vector-to-vector cotifia, vector-to-raster
conflation, and database updating.

The RoadTracker™ Toolkit is a proprietary application built by
GeoEye for assisting the collection of productiomlgy road centerlines
from multispectral, panchromatic, and radar imagériie toolkit saves
analysts considerable time, money, and mouse chtien collecting
and attributing roads and other linear features.

The Building Collection Toolkit introduces a new interactive approach
for collecting buildings from mono and stereo imggeThe software
contains a set of tools designed to minimize thewarmof user
interaction required for collecting 2D and 3D biigs with precise
specifications.

Tight integration with LIDAR Analyst ®, by allowing the two
applications to create common, interactive modétlsimFeature
Modeler. By tightly combining the workflows of Rege Analyst and
LIDAR Analyst, analysts can create synergistic @sions that are more
accurate and more efficient.

Feature Analyst technology represents a paradiginisiIS
database maintenance by integrating machine legainia the
geographic feature extraction workflow processndde any vertical
market that uses GIS will benefit if high-resolutionagery represents
thefresh sourcef geographic information for their geospatialatetse.
Examples of GIS markets that use high-resoluticagieny include:

Defense
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Examples

Local Government
Transportation

Oil and Gas
Telecommunications
Environmental
Forestry

Agriculture

Mining

Disaster and Emergency Management
Pipelines

Coastal Marine

Feature Analyst extracts user-specified objects faouilding a GIS.
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Final results of buildings extracted from a clutteled urban scene

Raw Landsat-7 Image Feature Analyst Classification of Fire Burn
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Platforms
Windows XP, Windows NT, Windows 2000

Contact Information
Attn: Software Sales
Visual Learning Systems, Inc.
P.O. Box 5012
Missoula, Montana 59806

Tel: (406) 829-1384

Fax: (406) 829-3593

Email: sales@vls-inc.com
Web:www.vls.overwatch.com
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