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Ground-truth Collection System

For the last three decades satellites have produced
large collections of geospatial images with a variety of
spectral, spatial, and temporal resolutions. Automated
analysis is a problem, because

+ Extensive database of high resolution satellite imagery
« Limited number of image analysts and software tools
This has caused an increased difficulty in the ability to
process and comprehend these images. A possible
solution to this problem is the creation of an

+ |Image Analysis System
+ Data Management System
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Research Objectives

+ Broad objective
» Create a system that can assist the image analyst In
the identification of different region types from

v
Structures.::>‘ of the region

v Activities

= Alm: Develop a system that
v Search _ _ _ -
v Identify potential nuclear proliferation activities

« Summer research focus

» Create a large ground-truth dataset
v Train machine |learning algorithms to analyze images

= Develop an interactive ground-truth collection system
containing

v' Spatiotemporal database management system
v Image feature extraction and analysis system

Meta data: data that provide information about data
(location/size/date image taken)

Harvesting: process of extracting the meta data from
the ancillary data sources

+ Features
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Research Background

Spatiotemporal Database Management System
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Summary and Future Direction
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Proliferation: spreading of a resource
Nuclear proliferation: spreading of nuclear weapons

President John F. Kennedy Treaty is adopted and becomes the Treaty on The NPT
claimed that 15-20 countries the Non-Proliferation of Nuclear Weapons (NPT). is put into
might possess nuclear It is based on three ideals: Nonproliferation, force.

weapons by 1975, Disarmament and Peaceful Use.

1963 1964 1965 1966 1967 1968 1970

LIN General Assembly adopt Resolution Eighteen-Nation Committee on
Disarmament (ENDC) submits to the
General Assembly a draft treaty using

the principles from Resolution 2028.

J 1969

Fig. Nuclear Non-Proliferation Treaty (NPT) creation summary timeline.

2028 which sets out 5 principles for whchJ
a treaty should be based to prevent the

proliferation of nuclear weapons.

Ground-truthing: term widely used in many remote
sensing supervised classification task to denote the
process of assigning labels for each image sample
« Used to relate image data to real features and
physical structures on the ground
« Enables calibration of remote-sensing data
« Aids in the interpretation and analysis
« Helps in the initial supervised classification of an
Image by
= Providing training sites for remote sensing software
to construct a model (estimating parameters)
» Helping with atmospheric correction by Identifying
objects In satellite images

Spatiotemporal database: large collection of
Interrelated data which contains object that contain
objects with an identifier, spatial attribute and a

timestamp [ o e
« Spatial attribute * Vs e e
= Point: entity with a location Geospatial Objec Point mode
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= Line: network of entities W st

= Region: entity with a large area - .\ [ S

+ Capabilities et

= Connect to database

= Create, delete, view, and index table
» Harvest meta data to insert in table
= Search for Images
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w0 geospatial library.

- + Stage of development

- 3 : » Continued expansion of geospatial library dataset
E.., = » Machine learning algorithms for proliferation
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detection using labeled tiles
= Other ground-truth collection system component
upgrades

« Future extension for the system

» |mage classifier system

» Other kinds of search criteria like
v Cloud coverage percentage
v’ Forestation percentage

v Population growth
v" Type of resolution
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