Analysis of Different Noding Causing Unexpected Spatial Relationship between two Coverages
Problem

The input is two coverages:

Large – contains a single large polygon

Small – contains 8 smaller polygons.

The expectation was that all the polygons in Small are contained within the polygon Large (according to the OGC Within predicate).  This was in fact the result computed by a commercial GIS tool.
However, when using the JTS/GEOS API to perform the same relationship test,  it was discovered that one polygon A in Small  (highlighted below) had a Within relationship of False with the Large polygon.  The reason for this was not immediately apparent.
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Analysis

In order to analyze this situation, we used the JUMP Unified Mapping Platform  to provide all OGC spatial functions and allow easy visualization and manipulation of geometry.

The obvious first thing to try is that if the polygon A is not Within polygon Large, then the spatial result of A – Large should be non-empty.  In fact, this was exactly the case.  

A – Large =  

POLYGON (( 282982.03657 694588.05127, 282988.76698944066 694588.2599338418, 282988.767097935 694588.259937205, 282982.03657 694588.05127 ))
The following series of zooms shows the location of the difference polygon.
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Once we know that the difference is non-empty, it is straightforward to determine the reason.  The reason is that the two coverages in fact have a slight difference in noding.  The following image shows that while both coverages contain a small inward “gap”, the node at the apex of the gap has a different value in each coverage.  The JUMP Vertices in Fence tool provides the exact coordinate values and vertex indices.
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The coordinate differences are so small that it is still hard to visually see the reason for the failure of the Within predicate.  In order to visualize this we can use JUMP to displace the vertices enough that the topology of the polygons becomes clear.  Polygon A (the lower polygon in the image) clearly does NOT have the relationship Within to the Large polygon (red).
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