Home ISPRS Foundation Sitemap Search

1

Volume XXXVIII-3/W22

Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XXXVIII1-3/W22, 203-208, 2011
www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XXXV111-3-W22/203/2011/
doi:10.5194/isprsarchives-XXXVI11-3-W22-203-2011
© Author(s) 2011. This work is distributed
under the Creative Commons Attribution 3.0 License.

USING FULL WAVEFORM DATA IN URBAN AREAS

B. Molnarl-2, s. Laky3, and C. Toth?®
1The center for Mapping, The Ohio State University, 470 Hitchcock Hall, 2070 Neil Avenue, Columbus, OH 43210, USA

2Department of Photogrammetry and Geoinformatics, Budapest University of Technology and Economics, Muegyetem rkp 3.,
Budapest, 1111, Hungary

3HAS-BME Research Group for Physical Geodesy and Geodynamics, Budapest University of Technology and Economics, Muegyetem
rkp. 3, Budapest, 1111, Hungary

Keywords: LIiDAR waveform, classification, Self-Organizing Map (SOM), Bayes classifier, urban area

Abstract. In this paper, the use of waveform data in urban areas is studied. Full waveform is generally used in non-
urban areas, where it can provide better vertical structure description of vegetation compared to discrete return
systems. However, waveform could be potentially useful for classification in urban areas, where classification methods
can be extended to include parameters derived from waveform analysis. Besides common properties, also sensed by
multi-echo systems (intensity, number of returns), the shape of the waveform also depends on physical properties of the
reflecting surface, such as material, angle of incidence, etc. The main goal of this investigation is to identify relevant
parameters, derived from waveform that are related to surface material or object class. This paper uses two waveform
parameterization approaches: Gaussian shape fitting and discrete wavelet transformation. The two classification
methods tested are: supervised Bayes classification and unsupervised Self-Organizing Map (SOM) classification. The
results of these methods were compared to each other and to manual classification. The initial conclusion is that, though
waveform data contains classification information, the waveform shape by itself is not enough to perform classification in
urban regions, and, consequently, it should be combined with the point cloud geometry.
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