RESULTS

The building extraction algorithms were tested on six IKONOS scenes, varying in size from 2.1 to 6.0 km’.
The processing time was a few minutes per scene on a 1.1 GHz processor Windows machine. Although the number
of buildings extracted compared to the number of buildings in the scene is low, the average percentage of those
extracted that are false positives is 16.5. Some common false positives result from heating and cooling equipment
on the tops of buildings (see Figure 5a) or satellite receiver arrays on tall buildings. Some rather simple logic could
be implemented to recognize and eliminate such errors. More false positives result from other rectangular areas,
either vegetated or paved (see example in Figure 5b). Recall that the current method is based purely on shape.
Incorporation of the multispectral bands to assess vegetative content and contextual checks for shadows, or at least
spectral dissimilarity from interior to exterior, could eliminate many of these errors. The addition of further
functionality to this initial building extraction process should easily reduce the false positives to 5% or less. Results
over a small area can be seen in Figure 6. Results over larger areas can be observed in Figures 7 and 8. In general,
roof types for the buildings found are varied, and this initial processing identifies sufficient numbers of buildings for
the establishment of spectral rooftop characterizations for further building extraction.

(b)
Figure 5. Examples of false positives: (a) shows an area on the roof containing heating and cooling equipment,
while (b) shows a rectangular vegetated area.

Figure 6. Building extraction results on a subsection of a 4.0 km® scene. Red polygons indicate footprints of
identified buildings.



Figure 7. Building extraction results on a 3.6 km® scene. Red polygons indicate footprints of identified buildings.

RECOMMENDATIONS AND FUTURE WORK

Although initial results are promising, there are many enhancements to the set of algorithms that could improve
performance and extensions to the approach that would lead to the identification of more buildings.

Currently, the algorithms make no assumptions concerning the building as it is being ‘constructed’. The
accumulation of information as a path around a potential building is followed could allow the relaxation of certain
constraints while tightening others in order to find a correct path. For example, knowledge of which way the
building roof interior lies relative to path direction could be used in conjunction with surrounding textures or gray
levels to prioritize the more likely next-step candidates (see Approach, particularly “Constructing Buildings”).
Although the gray level across a roof may vary with illumination and roof slope, the texture of a building roof
should be consistent. Inconsistency across a building footprint could signal a false positive. At a neighborhood
level, it is often true that buildings in a local area tend to have the same orientation. This could be used to correct
minor errors in estimated orientation, or even to screen out potential false positives.

For this first step in building extraction, avoiding false positives is far more important than maximizing the
number of true positives identified. This is particularly important because the next step toward the automated
extraction of more building types is to use these initial buildings to create exemplars for further extraction. The
footprints obtained in this first processing step can be used to develop local spectral building characterizations by
referring to concurrent IKONOS multispectral data. These characterizations could be used in a number of ways.
Clusters of building seed points, about which a building boundary exists with high probability, could be generated
from spectral content. These clusters could also be expanded using region-growing methods; each region boundary
could be used in conjunction with nearby edge chains to determine the corresponding building footprint.

We have presented a set of algorithms that extracts building footprints from IKONOS panchromatic data. The
method identifies a set of buildings sufficient for either easing the burden of manual building extraction or for
establishing local spectral roof definitions that can be used to identify further buildings in the scene.



Figure 8. Building extraction results on a 4.0 km” scene. Red polygons indicate footprints of identified buildings.
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