ISSN 0256-1840

(T
ISPRS

&L

INTERNATIONAL SOCIETY FOR PHOTOGRAMMETRY AND REMOTE SENSING
SOCIETE INTERNATIONALE DE PHOTOGRAMMETRIE ET DE TELEDETECTION
INTERNATIONALE GESELLSCHAFT FUR PHOTOGRAMMETRIE UND FERNERKUNDUNG

INTERNATIONAL ARCHIVES OF PHOTOGRAMMETRY AND REMOTE SENSING
ARCHIVES INTERNATIONALES DE PHOTOGRAMMETRIE ET DE TELEDETECTION
INTERNATIONALES ARCHIV DER PHOTOGRAMMETRIE UND FERNERKUNDUNG

Volume Part
Volume Tome -
Band Tell

Joint ISPRS Commission Il / IV Workshop

3D Reconstruction and Modelling
of Topographic Objects

Editors
E. P. Baltsavias, W. Eckstein, E. Guich, M. Hahn, D. Stallmann, K. Tempfli, R. Welch

17 - 19 September 1997
Stuttgart, Germany

UB/TIB Hannover 89
121 271 625

27
Organising ISPRS Working Groups " ) Imm I NI“II"“.L
WG Ili/4 - Image Understanding/Object Recognition
WG 1V/2 - Digital Terrain Models, Orthoimages and 3D GIS
Intercommission WG IV/111.2 - Integration of Image Analysis and GIS

Cooperating Organisations
International Society for Photogrammetry and Remote Sensing (ISPRS)
German Society for Photogrammetry and Remote Sensing (DGPF)
Institute of Photogrammetry, University of Stuttgart



IAPRS, Vol. 32, Part 3-4W2, “3D Reconstruction and Modeling of Topographic Objects”, Stuttgart, September 17-19, 1997

CONTENTS

o T TS iii

Technical Session 1: Fusion of Multiple Data Sources

+ Digital Terrain Models - New Techniques, Demands, Concepts
Friedrich Ackermann (UniVersity of StUHGAM).......ccuecririeireeersesisnesssseesseeseesssssesesessssssessessssssesessseeee e ee 1
« Geometric Correction of Hyperspectral Scanner Data with Simultaneously Acquired Stereo Data
Norbert Reulke, Ralf Reulke (DLR, Berlin), Michael Schaepman, Daniel Schlapfer (University of Zurich),

Peter Strobl, Andreas Mueller (DLR, WESSING) ......ccoiireeiereeeeeriaeeeesesessesesesessseeesese s e eeeseee e e eeeeoeeesesoe 9
* Multi-Source Snow Cover Monitoring in the Swiss Alps

Jens Piesbergen, Harold Haefner (University of ZUMCN) ............oortrreeeeeeeeeeeeee et 15
* Detecting and Identifying Topographic Objects in Imaging Laser Altimeter Data

Christoph Hug, Aloysius Wehr (University 0f STUGAR) .......e..veeeeereereeeeeeeseeee oot oeeeeeeeoeseeeeeseseeeeeees 19

~Technical Session 2: Use of Laser Scanners and Digital Surface Models for Building
Reconstruction ’

+ Extracting Buildings from Digital Surface Models

Ansgar Brunn, Uwe Weidner (University of BONN)..........o.veeeruseieieeeeeeemreessesiossesesessoeeoeeseeeees oo 27
* Automated Registration of Ground-Based Laser Range Images for Reconstructing Urban

3D Object

Huijing Zhao, Ryosuke Shibasaki (University of TOKYO) .ottt ettt s e s e e e 35
* Building Detection by Fusing Airborne Laser-Altimeter DEMs and 2D Digital Maps

Mathias J.P.M. Lemmens, Heidi Deijkers (Delft University of Technology), Pierre A.M. Looman (Geodan
GEOdESIE, AMSIEIGAM)....uuuivuciisiiricveccisescrisseeetss s st setseae st e seeseeess s s e s e ees st eeeees s 42

Technical Session 3: Plans and Activities of National Mapping Agencies and Related
Research Projects

+ Capturing and Maintaining GIS Data Sets Using Digital Imagery: Experience and Future
Requirements of National Mapping Agencies

Alain Dupéret (IGN, Paris), Christoph Eidenbenz (Swiss Federal Office of Topography, Bern),

David Holland, Keith Murray (Ordnance Survey, SoUthAMPLON) c...c.ciuiiiiinieeiiiceecr et e S\I
* Raster-Based Methods to Extract Structured Information from Scanned Topographic Maps

Steffen Frischknecht, Alessandro Cdrosio (ETH, ZUTICN) ettt ettt et 63
* Generation of 3D City Models from Digital Surface Models and 2D GIS

Norbert Haala, Claus Brenner, Karl-Heinrich Anders (University of Stuttgart) ..........coececeveeeereroreesoees, 68

Technical Session 4: 3D Reconstruction of Buildings and Other Topographic Objects
from Aerial Imagery

+ 3D Reconstruction of Topographic Objects at the University of Massachusetts

Howard Schultz, Christopher O. Jaynes, Mauricio Marengoni, Anthony Schwickerath, Frank R. Stolle,
Xiaoguang Wang, Allen R. Hanson, Edward M. Riseman (University of Massachusetts, Amherst, Ma)....... 77

* 3D Reconstruction of House Roofs from Multiple Aerial images of Urban Areas

Marcel Hendrickx, Jan Vandekerckhove, David Frere, Theo Moons, Luc Van Gool (Catholic University
LBUVEI) oottt st ss st s et oo ceseooses oo 88

* Automated Shack Reconstruction Using Integration of Cues in Object Space
Emmanuel P. Baltsavias (ETH, Zurich), Scott O. Mason (University of Cape Town)

i

e



IAPRS, Vol. 32, Part 3-4W2, “3D Reconstruction and Modeling of Topographic Objects”, Stuttgart, September 17-19, 1997

Technical Session 5: Matching and Surface Reconstruction for Building Extraction
+ A Step Towards Stereo Reconstruction of Urban Aerial Images

Michel Roux, Henri Maitre, Stéphane Girard (ENST, Paris)....c..ccocc vt snenen, 107
» Spatially Constrained Building Extraction Using Edge Finding and Model Fitting

Jussi Lammi (ESPA Systems, ESPOO)......couiiiimriiimiiiiiiiiciiii s s snesseseessssses s s 115
* Designing an Object-Oriented Matching Tool

Hardo Muller (University of BONMN).. ..o s ssassssenns 120

Technical Session 6: Map and Knowledge Based Building Reconstruction

+ Building Reconstruction Using Different Views and Context Knowledge

Uwe Stilla, Roland Geibel, K. Jurkiewicz (FGAN-FIM, ERIINGEN) wovriveniniinrrcir e s 129
* Reducing Complexity of 3D Object Reconstruction due to Symmetry of Model Knowledge

Roman Englert (University 0f BONN) ..ot et sires s es s stesessssseessn e sssassns sssesreessssnsnees 137
* Interactive 3D Extension of 2D Map Data Using Mono images

Peter Axelsson (KTH, StOCKNOIM) .ovviiiceiiieinieiesrnriicceie s iiesieseessriesiassenemenesroesesaesseeressenssessras srnensnnsssanans 145

Technical Session 7: Quality and Sensitivity Issues of Object Reconstruction Methods

« Evaluation of Automatic Road Extraction

Christian Heipke, Helmut Mayer, Christian Wiedemann (TU Munich), Olivier Jamet (IGN, Paris)............... 151
* Modeling the Influence of JPEG Compression on DTM Accuracy

Rob Reeves (Queensland University of Technology, Brisbane), Michael Hahn (University of Stuttgart) .... 161

e Modelbased Recognition and Parameter Estimation of Buildings from Multi-View Aerial Imagery
Using Multi-Segmentation

Luuk Spreeuwers {University of Twente, Enschede), Klamer Schutte (TNO, The Hague), Zweitze Houkes
(University of Twente, ENschede)..........coviiiiiiiii i e 169

Technical Session 8, 9: 3D Modelling, Visualisation and Systems

« SAPHIR 3D: A System for 3D Site Model Acquisition
Issam Tannous, Stéphane Gobern, Thierry Laurengot, Philippe Vorms (Thomson-CSF/Syseca,Malakoff). 175

» |Integration Concept for interactive Modeling, Computer Vision and Sensor Fusion for Scene
Reconstruction in Difficult Environments

Holger Lange (Computing Devices Canada, Otawa)........occeeeiiiiiiniiiereiieencciiresceeeeaiessssssieesssessnnnessssesans 181
« Topologic Models for Geometric Reconstruction

Mathieu Koehl (ENSAI Strasbourg) .....ccceieeiiciiiriiiiienirttenniriesesnte e ssetessssnesssressesssasssressiesssseesssasessaneans 189
+ Development of the ArcView 3D Analyst Extension

Morakot Pilouk, Dragan Petrovic, Clayton Crawford, Christoph Graf (ESRI, Redlands, Ca).......c.ccoeviinnee 196
» Interfacing Multimedia with GIS for Database Visualization

Roy Welch, Marguerite Remillard (University of Georgia, Athens, Ga) ADSIaCt.......c.ccvieereieeirennnernsnninens 203

¢ 3D-Urban GIS - Digital City Models for Planning Purposes

Constantin Boytscheff (University of Stuttgart), Sigrid Bartel, Ralf Bill (University of Rostock), Alexander
Koeninger (University of Stuttgan) NO DADEI...........c.vivciiiriin s inesseee s reree s esr e sesrsresssssesasnesnessases .





