
A Typology of Multi-scale Mapping Operators  
 
This list of references accompanies the poster presented by Robert Roth at the GeoScience 2008 
conference in Park City, UT. The poster is linked online. 
 
 
ScaleMaster References:  
 
AGENT.  1999.  Selection of Basic Algorithms.  ESPRIT/LTR/24 939 Report.  Zurich, 
Switzerland: AGENT Consortium, University of Zurich. 
 
Bertin, J.  1983.  Semiology of Graphics: Diagrams, Networks, Maps.  Madison, WI: University 
of Wisconsin Press.   
 
Bloch, M, and M Harrower.  2006.  MapShaper.org: A Map Generalization Web Service.  In: 
Proceedings of AUTOCARTO.  Vancouver, WA: 26-28 July 2006.   
 
Bobzien, M, D Burghardt, and I Petzold.  2005.  Re-Generalisation and Construction – Two 
Alternative Approaches to Automated Incremental Updating in MRDB.  In: Proceedings of the 
22nd International Cartographic Conference.  A Coruña, Spain: 9-16 July. 
 
Brewer, CA.  2005.  Designing better Maps: A Guide for GIS Users.  Redlands, CA: ESRI Press. 
 
Brewer, CA, and BP Buttenfield.  2007.  Framing Guidelines for Multi-Scale Map Design Using 
Databases at Multiple Resolutions.  Cartography and Geographic Information Science 34(1): 3-
15.   
 
Brewer, CA, BP Buttenfield, C Frye, and J Acosta.  2007.  ScaleMaster: Multi-Scale Mapmaking 
form Multiple Database Resolutions and for Multiple Map Purposes.  In: Proceedings of the 10th 
ICA Workshop on Generalization and Multiple Representation.  Moscow, Russia: 6 August.    
 
Buttenfield, BP.  1995.  Object-oriented map generalization: modeling and cartographic 
considerations.  In: J-C Müller, J-P Lagrange, and R Weibel (eds) GIS and Generalization: 
Methodology and Practice.  London, UK: Taylor & Francis.   
 
———.  2002.  Transmitting Vector Geospatial Data across the Internet.  In: MJ Egenhofer and 
DM Mark (eds) Proceedings of GIScience 2002.  Boulder, Colorado: Springer. 
 
Caivano, JL.  1990.  Visual texture as a semiotic system.  Semiotica 80(3-4): 239-252. 
 
Cecconi, A, R Weibel, and M Barrault.  2002.  Improving Automated Generalization for On-
Demand Web Mapping by Multiscale Databases.  In: Proceedings of the Symposium on 
Geospatial Theory, Processing and Application (ISPRS/IGU/CIG).  Ottawa, Canada: 8-12 July. 
 
Cromley, RG, and GM Campbell.  1992.  Integrating Quantitative and Qualitative Aspects of 
Digital Line Simplification.  The Cartographic Journal 29(1): 25-30.  



 
DeLucia, AA, and RT Black.  1987.  Comprehensive approach to automatic feature 
generalization.  In: Proceedings of the 13th International Cartographic Conference.  Morelia, 
Mexico: 12-21 October. 
 
Douglas, DH, and TK Peucker.  1973.  Algorithms for the reduction of the number of points to 
represent a digitized line or its character.  The Canadian Cartographer 10(2): 112-123.   
 
Duchêne, C, S Bard, X Barillot, A Ruas, J Trévisan, and F Holzapfel.  2003.  Quantitative and 
Qualitative Description of Building Orientation.  In: Fifth Workshop on Progress in Automated 
Map Generalisation.  Paris, France: 28-30 April.  
 
Dunkars, M.  2004.  Multiple Representation Databases for Topographic Information.  
Stockholm, Sweden: Royal Institute of Technology, Doctoral Dissertation.   
 
Egenhofer, MJ, E Clementini, and PD Felice.  1994.  Evaluating Inconsistencies among Multiple 
Representations.  In: TC Waugh and RG Healey (eds) Advances in GIS Research, Proceedings of 
the 6th International Symposium on Spatial Data Handling (SDH ’94).  Edinburgh, Scotland: 
IGU Commission on GIS and Association for Geographic Information.   
 
Foerster, T, J Stoter, and B Köbben.  2007.  Towards a Formal Classification of Generalization 
Operators.  In: Proceedings of the 23th International Cartographic Conference.  Moscow, 
Russia: 3-10 August. 
 
Galanda, M, R Koehnen, J Schroeder, and R McMaster.  2005.  Automated Generalization of 
Historical US Census Units.  In: Proceedings of the 8th ICA Workshop on Generalisation and 
Multiple Representations.  A Coruña, Spain: 7-8 July. 
 
Gruenreich, D.  1992.  ATKIS – A Topographic Information System as a Basis for GIS and 
Digital Cartography in Germany.  In: R Vinken (ed) From Digital Map Series to Geo-
Information Systems, Geologisches Jarhrbuch Series A.  Hannover, Germany: Federal Institute 
of Geosciences and Resources. 
 
Hampe, M, M Sester, and L Harrie.  2004.  Multiple Representation Databases to Support 
Visualization on Mobile Devices.  In: Proceedings of the 20th ISPRS Congress.  Istanbul, 
Turkey: 12-23 July. 
 
Harrower, M, and M Bloch.  2006.  MapShaper.org: A Map Generalization Web Service.  IEEE 
Computer Graphics and Applications July/August: 32-37. 
 
Heller, M.  1990.  Triangulation algorithms for adaptive terrain modeling.  In: Proceedings of the 
4th International Symposium on Spatial Data Handling (SDH ’90).  Zürich, Switzerland: 
International Geographical Union. 
 
Keates, J.  1989.  Cartographic Design and Production.  Harlow, UK: Longman Scientific. 
 



Kidner, DB, and CB Jones.  1994.  A Deductive Object-Oriented GIS for Handling Multiple 
Representations.  In: TC Waugh and RG Healey (eds) Advances in GIS Research, Proceedings of 
the 6th International Symposium on Spatial Data Handling (SDH ’94).  Edinburgh, Scotland: 
IGU Commission on GIS and Association for Geographic Information.   
 
Kilpeläinen, T.  1994.  Updating Multiple Representation Geodata Bases by Incremental 
Generalisation.  In: H Ebner, CK Heipke, and K Eder (eds) ISPRS Commission III/IV 
Symposium.  Munich, Germany: 5-9 September.   
 
———.  1995.  Updating Multiple Representation Geodata Bases by Incremental Generalization.  
Geo-Informations-Systeme 8(4): 13-18.   
 
———.  1997.  Multiple Representation and Generalization of Geo-Databases for Topographic 
Maps.  Kirkkonummi, Finland: Finnish Geodetic Institute, Doctoral Dissertation. 
 
Kilpeläinen, T, and LT Sarjakoski.  1995.  Incremental Generalization for Multiple 
Representations of Geographical Objects.  In: J-C Müller, J-P Lagrange, and R Weibel (eds) GIS 
and Generalization: Methodology and Practice.  London, UK: Taylor & Francis.   
 
Knoblock, CA, and C Shahabi.  2008.  Geospatial Data Integration.  In: JP Wilson and AS 
Fotheringham (eds) The Handbook of Geographic Information Science.  Malden, MA: 
Blackwell. 
 
Krygier, J, and D Wood.  2005.  Making Maps: A Visual Guide to Map Design for GIS.  New 
York, NY: Guilford Press. 
 
Lecordix, F, C Plazanet, and J-P Lagrange.  A Platform for Research in Generalization: 
Application to Caricature.  GeoInformatica 1(2): 161-182. 
 
Lee, D.  1996.  Automation of Map Generalization: The Cutting-Edge Technology.  ESRI White 
Paper Series.  Redlands, CA: ESRI. 
 
Li, Z.  2007.  Algorithmic Foundation of Multi-Scale Spatial Representation.  Boca Raton, FL: 
CRC Press. 
 
Lüscher, P, D Burghardt, and R Weibel.  2007.  Matching Road Data of Scales with an Order of 
Magnitude Difference.  In: Proceedings of the 23rd International Cartographic Conference.  
Moscow, Russia: 3-10 August. 
 
MacEachren, AM.  1995.  How Maps Work: Representation, Visualization, and Design.  New 
York, NY: Guilford Press.   
 
McMaster, RB.  1989.  The integration of simplification and smoothing routines in line 
generalization.  Cartographica 26(1):101-121. 
 



McMaster, R, and M Monmonier.  1989.  A conceptual framework for quantitative and 
qualitative raster-mode generalization.  In: Proceedings of GIS/LIS ’89.  Orlando, FL: 26-30 
November. 
 
McMaster, RB, and KS Shea.  1992.  Generalization in Digital Cartography.  Washington, DC: 
Association of American Geographers Press.   
 
Monmonier, M.  1996.  How to Lie with Maps.  Chicago, IL: University of Chicago Press. 
 
Morrison, JL.  1974.  A theoretical framework for cartographic generalization with the emphasis 
on the process of symbolization.  International Yearbook of Cartography 14:115-127. 
 
Muehrcke, PC.  1986.  Map Use: Reading, Analysis, and Interpretation.  Madison, WI: JP 
Publications.   
 
Müller, JC.  1987.  Fractal and automated line generalization.  The Cartographic Journal 24(1): 
27-34.   
 
Müller, JC, and Z Wang.  1992.  Area-Patch Generalization: A Competitive Approach.  The 
Cartographic Journal 29(2): 137-144. 
 
Nyerges, TL.  1991.  Representing Geographical Meaning.  In: BP Buttenfield and RB McMaster 
(eds) Map Generalization: Making Rules for Knowledge Representation.  Harlow, UK: Longman 
Group. 
 
Raisz, E.  1962.  Principles of Cartography. New York: McGraw-Hill. 
 
Regnauld, N.  2001.  Contextual Building Typification in Automated Map Generalization.  
Algorithmica 30(2): 312-333. 
 
Regnauld, N, and RB McMaster.  2007.  A Synoptic View of Generalisation Operators.  In: WA 
Mackaness, A Ruas, and LT Sarjakowski (eds) Generalisation of Geographic Information: 
Cartographic Modelling and Applications.  Oxford, UK: Elsevier.   
 
Rieger, M, and M Coulson.  1993.  Consensus or Confusion: Cartographers’ Knowledge of 
Generalization.  In: Proceedings of 17th International Cartographic Conference.  Barcelona, 
Spain: 3-9 September. 
 
Robinson, A, R Sale, and J Morrison.  1978.  Elements of Cartography.  New York, NY: John 
Wiley & Sons. 
 
Robinson, A, JL Morrison, PC Muehrcke, AJ Kimerling, and SC Guptill.  1995.  Elements of 
Cartography.  New York, NY: John Wiley & Sons. 
 



Sarjakoski, LT.  2007.  Conceptual Models of Generalization and Multiple Representation.  In: 
WA Mackaness, A Ruas, and LT Sarjakowski (eds) Generalisation of Geographic Information: 
Cartographic Modelling and Applications.  Oxford, UK: Elsevier. 
 
Shea, KS, and RB McMaster.  1989.  Cartographic Generalization in a Digital Environment: 
When and How to Generalize.  In: Proceedings of AUTOCARTO.  Baltimore, Maryland: 2-7 
April. 
 
Spaccapietra, S, C Parent, and C Vangenot.  2000.  GIS Databases: From Multiscale to 
MultiRepresentation.  In: BY Choueiry and T Walsh (eds) Proceedings of SARA 2000.  
Horseshoe Bay, Texas: Springer.   
 
Steward, HJ.  1974.  Cartographic Generalization Some Concepts and Explanation.  Canadian 
Cartographer 11(1): 1-50. 
 
Slocum, TA, RB McMaster, FC Kessler, and HH Howard.  2005.  Thematic Cartography and 
Geographic Visualization.  Upper Saddle River, NJ: Pearson Prentice Hall. 
 
Stoter, JE.  2005.  Generalisation within NMAs in the 21st Century.  In: Proceedings of the 22nd 
International Cartographic Conference.  A Coruña, Spain: 9-16 July. 
 
Tomlinson, RF, and AR Boyle.  1981.  The State Of Development of Systems for Handling 
Natural Resources Inventory Data.  Cartographica 18(4): 65-95.   
 
Usery, EL, MP Finn, and M Starbuck.  2005.  Integrating Data Layers to Support The National 
Map of the United States.  In: Proceedings of the 22nd International Cartographic Conference. A 
Coruña, Spain: 9-16 July. 
  
Visvalingham, M, and JD Whyatt.  1993.  Line generalization by repeated elimination of points.  
The Cartographic Journal 30(1): 45-51. 
 
Williams, M.  2007.  Google Groups, Google Maps API. http://groups.google.com/group/ 
Google-Maps-API/browse_frm/thread/f2ff57cce7d8c21b/1e87e5c359461761 
#1e87e5c359461761.  Accessed online: 17 December. 
 
Yaolin, L, M Molenaar, and AD Tinghua.  2001.  Frameworks for Generalization Constraints 
and Operations Based on Object-Oriented Data Structures in Database Generalization.  In: 
Proceedings of the 20th International Cartographic Conference.  Beijing, China: 6-10 August. 
 
Zhou, S, and CB Jones.  2004.  Shape-Aware Line Generalisation with Weighted Effective Area.  
In: PF Fisher (ed) Developments in Spatial Data Handling 11th International Symposium on 
Spatial Data Handling (SDH ‘04’).  Leicester, UK: Springer. 
 


