




Visualizing GIS Information
Digital fabrication and 3D Diagrammatic Urban Models 
Ming Tang

This ar  cle describes fabrica  on and parametric modeling as a new method to visualize none-geometric 
informa  on from Geographic Informa  on Model (GIS) database. Using projects produced in computer-aided 
Urban Design courses, and independent study taught in 2010, the faculty and a group of students present 
a study inves  ga  ng the current constraints of informa  on visualiza  on within Urban Design fi eld and de-
scribed a procedure for exploring, collec  ng, analyzing, and 3D represen  on of urban informa  on from the 
U.S. Census Bureau by diagramma  c digital model and fabricated physical model. 

Either through digital rendering or physical prototyping, the goal is to visualize the quan  fi able GIS data of 
Cincinna  , Ohio and Savannah, Georgia by compu  ng poli  cal, social and economic data into the 3D topo-
graphic representa  on.  In the physical fabrica  on method, the integra  on of non-geometrical parameters 
(i.e. age, gender, race, poverty level, educa  on level, employment status, family income, and method to 
travel) into the urban form-seeking process resulted in a series of conceptual mock-ups of urban topography 
which were then fabricated by laser cu  ers and the CNC machine.  In the digital rendering method, various 
GIS data themes such as zoning, transporta  on network, city blocks, and building types were visualized as a 
series of virtual ci  es, each exclusively responded to its GIS informa  on input. 

Process
Data of Cincinna  , Ohio and Savannah, Georgia from the U.S. Census Bureau was used fi rst to develop a de-
mographic study on the geospa  al informa  on.  With this data the faculty and the students created physical 
models using the CNC router and laser cu  er. The informa  on model of none-geometric data created physical 
objects that the students can hold, test, and observe their fi ndings. Informa  on modeling comprises infi nite 
possibili  es with controllable variables. These variables are then run through a series of altera  ons to morph 
into abstract urban forms.  This process started with informa  on from the local census report and GIS data 
sets. Once the geospa  al informa  on was collected, it was then fi ltered and selected based on its signifi cance 
in term of spa  al pa  ern recogni  on. Some students created White, Black, Hispanic, and Asian popula  on 
thema  c maps and studied these pa  erns overlaid with the railroad system to explore correla  ons. By taking 
this informa  on into a program to manipulate selected fi lters, the students could mix, eliminate, move, and 
separate their fi ndings. (image at le  ) 

The newly fi ltered data was then taken into 3D so  ware which allowed the faculty and students to further 
manipulate and control the spa  al pa  ern. A new method to convert image-based data into a tessellated 3D 
polygonal mesh was developed. These data-driven poly shapes allowed for automa  c surface tessella  on, 
and the genera  on of the muta  ng areas within a generic grid system. (Figure 2)  Finally the faculty and the 
students took the newly generated pa  erns and exported them into a fl at vectorized set of lines to allow for 
a transfer of the data into the laser cu  er.
 
Fabrica  ng, assembling and holding a physical model is the unique experience that designers cannot achieve 
from a virtual GIS model. The marriage of GIS with fabrica  on technologies s  mulates a diff erent mindset and 
design thinking process. A dimensional physical model is an object that not only ac  vates the senses of touch 
and sight but also sparks crea  vity. 

1_The Savannah project (le  )

144









ACKNOWLEDGEMENTS
School of Architecture & Interior Design, University of Cincinna  
Ming Tang, LEED AP, Assistant Professor
University of Cincinna   Students: Enrique Sanchez, Steve S  dham, Chengguo Michael Zhao
Savannah College of Art and Design Students: Natalie Johnson, William Lueders, Abdulghadir Alamri, 
Mohammed Bakarman, Ahmed Bindajam, Jarre   Davis, Muhammad Shareef, Yang Su, Ryan Warren

Ming Tang is Assistant Professor at School of Architecture and Interior Design, University of Cincinna  . As a LEED AP, he 
founded his design fi rm, Tang & Yang Architects, LLC and has wined numerous design awards in China, Spain, Mexico, 
U.K. and United States, including, the fi rst prize of d3 Natural System, the fi rst place of Ci  es with Soul, the fi rst place of 
IAAC self-suffi  cient housing contest, the fi rst place of Chichen Itza lodge museum design.  Before joining the University of 
Cincinna  , he served as the Director of the Electronic Design program at the Savannah College of Art and Design and has 
taught in the Architecture Department since 2003. His mul  -disciplinary research includes parametric architecture & urban 
design, digital fabrica  on, BIM, sustainable design, digital computa  on, virtual reality, algorithm & programming, GIS, 
simula  on, mathema  cal form, interac  ve design and visual eff ects.  He is the author of the book, “Urban Paleontology: 
Evolu  on of Urban Forms”, a book that describes this process.

2, 3, 4_GIS mappings (previous spread and le  )

148


	51veh44xjML._SS500_.jpg
	assemble.pdf

