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JUMP History
• GeoBase as a critical GeoConnections objective

– Unified, single versions of DEM, roads & hydrography
– All other data to be referenced to the GeoBase

• 2000: recognition of deficiencies of commercial s/w
– Opportunity to develop efficient conflation tools
– Topologic & geometric foundation to be developed first

• 2001: GeoConnections approval for JTS construction
– Based on OGC simple feature specification
– Versions 1.0, 1.1, 1.2, 1.3 and now 1.4; by Vivid

• 2002: GeoConnections approval for JCS construction
– Initial effort led to requirement for JUMP by Vivid
– Further efforts undertaken by both Refractions and Vivid

• 2003 & 2004: operational products emerging
– In support of stream & road conflation and data management
– In support of data submission and validation



Overview

• JTS Topology Suite
– Open-Source API for representing and manipulating 

Geometry
• JUMP Unified Mapping Platform

– Open-Source platform for representing, visualizing 
and manipulating Geo-spatial Features

• Together: a foundation for spatial 
processing
– Algorithm Development
– Data Visualization
– Spatial Analysis
– Application Deployment



JTS Topology Suite

• Core API for processing Geometry
• Implementation of OpenGIS Consortium Simple Features 

Specification
• Open Source, 100% Java
• Design Features: 

– Fast, production quality
– Robust
– Explicit precision model
– All basic geometry operations

• History:
– JTS 1.0 released Feb 2002
– JTS 1.4 released Nov 2003



JTS - Geometry Model

• Complete model for 2-D linear geometric objects
– Point
– LineString, LinearRing
– Polygon
– MultiPoint, MultiLineString, MultiPolygon
– GeometryCollection

• Follows OGC SFS model
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JTS – Spatial Predicates
• Spatial predicates determine how Geometries interact
• JTS implements the full Dimensionally Extended 9-Intersection Model

– Relate
– Equals, Disjoint, Intersects, Touches, Crosses, Within, Contains, Overlaps



JTS – Geometry Methods

• Overlay operations
– Intersection, Union, Difference, Symmetric Difference

• Buffer
– Positive & negative

• Convex Hull
• Distance, Centroid, InteriorPoint, etc.



JTS - Geometry Validation

• Validation of Geometry topology essential to ensure correct 
spatial processing

• JTS provides full Validation of Topology
– with location-based error reporting



JTS – Spatial Algorithms

• Numerous basic Computational Geometry algorithms
– Line segment intersection, ring/line orientation, point-line distance, etc

• Spatial Indexes
– Quadtree, STRtree, Bintree, MonotoneChains, SweepLine

• Line segment Noding
• Planar Graph framework
• Precision Model Reduction
• Polygonization
• Line Merging



JUMP Unified Mapping Platform

• 100% pure Java
• Open Source (GPL license)
• Framework API (for developers) 
• Workbench GUI (for users)

• Design Features:
– Rich GUI environment for developing spatial algorithms, visualizing data and 

output
– Interactive environment for supporting human-assisted spatial processing
– Leverage all capabilities of Java platform
– Highly extensible / reusable



JUMP & JTS - Architecture
Extensions
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• JUMP core is APIs and GUI Framework
• Applications (such as Conflation) are packaged as JUMP 

Extensions



JUMP – Framework API
• Features with attributes and geometry
• Feature Collections

– With optional spatial index

• DataSources
– File - Well Known Text, GML, ESRI Shapefile
– Spatial DB - Oracle, PostGIS, ESRI SDE
– Easy to add new DataSources

• Warping
– Affine Transform
– Bilateral Interpolated Triangulation



JUMP Workbench

• Multi-Window GUI
• Supports multiple layers of spatial data; rich styling options
• Provides GUI for JUMP API functions
• Geometry & Attribute editing
• Easily extensible via Plugin framework
• Highly modular for easy reusability



JUMP - Visualization

• Colour theming
– Fill / Line colour, size, style
– Theme by attribute

• Line Styles & Decorations
– e.g. Dashes, Arrowheads

• Transparency 
• Labeling

– Rotation, scale defined 
by attribute

– Scaled / absolute size
– Collision detection

• Fully customizable via Renderer API

 



JUMP – Editing
• Create / Move / Delete Points, Lines, Polygons, Holes
• Combine / Explode to create Geometry Collections
• Snap To Vertex / Line / Grid
• Geometry Validation on Edit
• Multi-Level undo
• Cut / Copy / Paste



JUMP – Web Map Server Client
• Display images obtained from OGC-

compliant Web Map Servers
• Multiple images / servers

 

• Transparency
• Also exposed as standalone API



JUMP – Future Work

• Coordinate Reference System support
– Prototype developed; need to improve API

• Database Connectivity
– Live data access (“On-the-fly querying”)
– Better UI and model for managing database connections

• Display of geo-referenced imagery
• Improved editing tools

– Quite a few suggestions for richer linework editing tools 
• Harmonization with GeoTools codebase

– Start with Coordinate Transformations and DataSources
• Improve WMS Client
• WFS Client
• Better Developer documentation
• Better cross-platform support, installs

• Important to maintain clear, consistent design of UI and 
codebase!



Some JUMP Applications

1:20k – 1:50k stream conflation



roads conflation (part way through process)



Naming streams (an initial stage in the process)



Skeletons in water bodies, based on Voronoi



Thanks very much for listening.

For further information, please visit:

http://www.jump-project.org
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