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Airborne lidar systems provide an unstructured abgsling of the objects on and
above the ground. Building extraction has trada@lbnbeen among the most sought-after
applications of airborne lidar topographic mappaigng with digital elevation model
generation. Extracting buildings from point cloudsjuires the labeling of the point
cloud. Recent methods take advantage of the poogepties calculated within a local
neighborhood to achieve such labeling. Considednly the properties of individual
points however, disregards spatial coherence. &lagive change of point properties in
the immediate surrounding of each point as wellspatial relationships between
neighboring points need to be examined to accowont spatial conformity. This
dissertation, formulates point labeling problem emd global graph-cut optimization
solution. The energy function, represented by algrmrmulating a Markov Random
Field (MRF), consists of a data term and a smoathiterm. The solution to the labeling
problem is obtained by finding the minimum-cut e graph.

We have employed this framework for three differlafteling tasks on airborne
lidar point clouds. Ground filtering, building eattion, and roof-plane segmentation. We
tested our ground filtering algorithm on 15 ISPRSt tsamples. The results show that an
average accuracy of 91.3% can be achieved withvarage Type | error of 17.4% and
average Type Il error of 7.2%. We tested our boddextraction results on two airborne
lidar datasets with different point densities camtay 933,932 points in one dataset and
753,876 points in the other. Test results for bnddss. non-building point labeling show
that we could achieve 97.9% overall accuracy witappa value of 0.91 for the dataset
with 1.18 pts/m average point density and a 96.8% accuracy withppa value of 0.90
for the dataset with 8.83 pts7raverage point density. In addition, we have alsduated
the transferability of collected training from odataset to another dataset that is acquired



at a different time and place with similar pointindity. We were able to successfully
label points in one dataset with the training datiéected for other.

In summary, our framework could successfully labeints in point clouds with
different characteristics for all three labelinglplems we have introduced. It can handle
airborne lidar datasets with similar acquisitiora@tteristics using the same training
samples. Observed mislabeling occur mainly for pmints and discontinuities in ground
filtering. In building extraction, trees too close the rooftops cause mislabeling of
building roofs as trees. Dense tree tops with ncallovertical sampling are often
mislabeled as buildings.



