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PROGRAM OVERVIEW, PURPOSE 
Design of cities is changing. New urban design methods including the use of mobile phones, Grasshopper / GIS 
and low-cost Arduino microprocessors are changing the way architects understand cities.  
 
This seven-week summer urban design program in the Catalan city of Barcelona, Spain offers students insight 
into the measurement and design of urban relationships. In-situ work allows the integration of both existing and 
newly acquired datasets using architectural scaled software Rhino Grasshopper, associated plugins and custom 
scripts. These new design methods are supported by interaction with interdisciplinary local experts in planning, 
urban ecology, architecture, robotic engineering, transit and landscape architecture. Cultural context is provided 
via travel to the Andalucian city of Granada to study different neighborhood morphologies and the Alhambra. In 
Barcelona students live, work and do research in the pedestrian friendly waterfront neighborhood of Poblenou.  

LOCATION 
Barcelona is a world city dedicated to both urban design and the progressive application of computing to affect 
the everyday lives of people. The trust of the Catalan people in collective values is physically evident in the way 
they approach public space. Each year the city hosts the Mobile World Expo and Smart City Expo World 
Conference. The city government of Barcelona extends its status as a place of world heritage for two millennia 
with contemporary the innovative application of new technologies to measure the city. 

Urban design in Barcelona is studied within three urban structure types: 1) the maritime metropolis planning of 
the 13th century gothic quarter and surrounding autonomous towns; 2) Ildefonse Cerda’s 19th century chamfered 
example grid extending the city ten fold and 3) contemporary planning strategies from the 1992 Olympic Games 
through the recent 22@ information activities district. Today the city integrates ideas of the autonomous village, 
the structure of the grid and contemporary planning into new ideas using smart city technology to plan 
pedestrian islands of ‘self-sufficient cities’ known as Superilles, or Super Blocks. This location provides an ideal 
opportunity to find current leaders of urban design such as urban ecologist Salvador Rueda and city urbanist 
Vicente Guallart, and visit the urban architectural works of Enric Miralles and Carme Pinos, Jean Nouvel, Frank 
Gehry, RCR Arquitectes and other local architects. Student housing and work spaces are located within fifteen 
minutes from the city center in a previously autonomous fishing village of Catalan culture and within close 
proximity to the 22@ innovation activities district research area.  

FACILITIES 
The Barcelona program is housed in a 19th century modernisme and contemporary housing buildings on streets 
connecting to the pedestrian Rambla de Poblenou and within walking distance to the Poblenou public food 
market and smaller shops. Class meets five days a week typically including a weekly daytrip. Student 
accommodations are in apartments of single and double bedrooms with kitchen facilities and living rooms with 
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internet access. Apartments are located close to the Mediterranean Sea. Complete lunchtime meals are often 
attended together on-site in study neighborhoods at discounted fixed prices at some of the enjoyable 
restaurants in Barcelona and Granada. Additional facilities and opportunities of student interaction may be 
available this year via a teaching and research relationship with the Universidad Politecnica de Catalunya and the 
Institute of Advanced Architecture of Catalunya. 

2015 PROGRAM CONTEXTUALIZATION: SOCIAL INTERACTION AND COHESION TOOL 
The 2015 l|c|a:BCN program has provided design support for the City of Barcelona’s 22@ information 
activities district planning office since 2010 and recently with Salvador Rueda and the Agency of Ecological 
Urbanism of Barcelona to develop a multidisciplinary approach to understand a systems approach to city 
connectivity at the smallest scale of human interaction.  The program supports the application of human scaled 
urban design and smart city technologies. 

This 2015 session will contribute to the University of Oregon research tool to measure social interaction and 
social at the scale of building addresses, individual blocks and neighborhoods. Barcelona’s ongoing pedestrian 
model for 3 x 3 super block areas, or superillas, will be used by the class. Measurement of social interaction will 
include indicators of:  1) public and private social interaction including existing 22@ guidelines for social space, 
social housing, social services and business scales; 2) demographic indicators as rent, income, and cultural 
background and 3) infrastructure indicators such as transit, information technology and topographic 
accessibility. 

Working with and adding to Barcelona 22@ planning department guidelines, the research explored in this 
course will attempt to model a block-by-block planning guidelines as a systematic way to support city planning 
from the bottom up over time by various inhabitants including workers, residents and tourists.  Work will be 
shared with the Ajuntament de Barcelona planning offices as a way to support urban sustainability. 

APPROACH, METHOD (ACADEMIC PROGRAM) 
The program will not only expose students to new places and skills but also provide them with design 
challenges for critical thinking. A final design project will provide an opportunity to bridge urban analysis and 
urban design. The design-based learning begins not with media skills but with each students individual purpose 
to solve a problem for the people of Barcelona to understand social interaction and cohesion. The program 
provides two specific learning opportunities: 1) to gain new perspectives on the built environment and social 
relationships for application in Oregon, the United States and worldwide; and 2) to develop an integrated 
workflow between related urban design, urban computation and design communication course work. 
 
The program approach moves between historical understand, technology and design. Course overview, 
neighborhood visits and urban data collection exercises begin the course. Urban design understanding is built in 
parallel but not integrated with urban computing methods in Grasshopper GIS, data collection and visualization. 
Final projects are done in groups of two to three students developing individual purposes and computing 
methods that serve that purpose. A final group activity is contribution of new urban data collection methods for 
a comprehensive social interaction and cohesion tool to be presented to the cities of Barcelona and Portland. 
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COURSE DESCRIPTIONS (ACADEMICS) 

Contemporary Urban Design in Barcelona Seminar (ARCH 410/510, 4 credits) 
Measuring Neighborhood Social Interaction, 2015 
This course teaches the urban design idea of the importance of social interaction and cohesion at the human 
scale of cities. Fundamental contemporary principles are taught including self-sufficiency of city blocks and 
superblocks, and urban ecology of cities as organisms of interrelated systems. Contextualization of Barcelona 
urban design is done through studies of neighborhood morphologies in Barcelona, Girona and Granada. Urban 
design teaching is done through: 

• Urban Theory: Class lectures, reading discussions and course weblog based research. Urban theorists 
include Ildefons Cerda, Manuel Sola Morales, Jane Jacobs, Jan Gehl, Karen Franck, Carlo Ratti, Vicente 
Guallart and Salvador Rueda. Readings and discussions may occur before program departure. 

• Neighborhood Morphology: visits across three urban morphologies in Barcelona: 1) maritime 
metropolis of the gothic core, previously autonomous villages and hillside structure in Girona; 2) 
modernisme Cerda’s Eixample grid; and 3) contemporary planning since 1975 including the 1992 
Olympic waterfront development. In Granada additional comparative morphology is studied: 4) Albaicin 
fragmented urban form, historic center, contemporary edge and the hillside Alhambra complex.  In all 
morphology studies student observe, discuss, read about and measure urban history, technology and 
design – closely aligned with media methods of research, observation, measurement and analysis. 

• Urban Design Project: A two to three person group urban analysis and design project based on 
identified problems to include social interaction in urban design proposals.  

Media for Design Development (ARCH 423/523, 3 credits)  
Urban Design GIS Computation, 2015 
This is a design and project-based method course to teach students methods to measure urban characteristics. 
Methods are applied to short exercises, a significant design problem based project and final group activity. The 
courses consists of these parts: 

• Fundamental Urban Design Diagramming: to analyze urban form across the scales of cities, districts, 
neighborhoods and urban rooms. Short sixty-second timed diagrams are produced on site of base 
plaza information, ordering system, human occupation in plan and perspective, shading, materials, 
symbols and recording of non-visual qualities as written words. In-situ diagramming will coordination 
with data collection methods from the associated urban research course.  

• Mapping Exercises: to compose plan, material, time and existing environmental forces (digital and 
analog). Urban phenomena mapping exercises are done in Barcelona and Granada. 

• Geographic Information Systems: Instructor developed methods using architectural scaled software 
Rhino Grasshopper to develop geospatial information systems workflows to analyze various types of 
dataset: existing, new from virtual source and new from in-situ data gathering course. The use of 
plugins such as Elk and Human will be taught to integrate CSV and Open Street Map file formats to 
analyze existing and newly acquired datasets. Visualization techniques will be taught using in-program 
and post-processing methods in Adobe Creative Suite. 
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• Urban Analysis and Design Project: Students will learn to define an urban problem of social interaction, 
define a project purpose, diagram relationships, create comparative information graphics, collection, 
formulate and analyze data, and propose urban design interventions using parametric design. 

We will use Rhino Grasshopper, associated plugins and custom scripts as design platforms for the design 
projects integrated with the urban design course.  Emphasis will be placed on design process and methods for 
data analysis. Coursework will include in-class lectures, demonstrations and workshops; out-of-class 
assignments; and instructor support for the projects for the urban analysis and design tools. 

Urban Research (401/601, 3 credits) 
Data Making: Urban Sensing Robotics, 2015  
New data collection and computation techniques provide the opportunity for open, experiential and systematic 
understanding of site. The use of handheld mobile technology and new inexpensive microprocessors and 
sensors provides opportunity to bring the power of information to the lowest user level without the influence of 
larger economic and political forces. These research methods have been published with the Journal of Urban 
Design, ACADIA, and several book chapters and tested in professional urban design projects. 
 
In-situ urban sensing methods include the advanced cross-platform methods to record data on site.  Methods 
taught in this class may include the use of survey software Formhub and associated interface design including 
GSP, photos, time and other data types. Careful attention will be made coding information into binary 0/1, 1 to 
5, numerical, word match and other qualitative to quantitative transformation.  Other workflow platforms may 
include mobile app software ODK, Excel formulation, mobile sensor applications and physical robotic 
development of custom Arduino microprocessor and custom sensor devices. Software syntax and robotic 
assembly may be included to create custom sensors to measure targeted urban characteristics. These urban 
robotic techniques will test theories from the urban design seminar course and provide new data for analysis 
and design in the media for design development course.  

• In-situ Recording and Analysis: Background, theory and method including Data Collection Protocol, 
Data Dictionary + Documentation to Excel / CSV. Consideration of device parameters for future 
enhanced data collection 

• Comparative Culture and Project Support, Granada: Students will first test project-based techniques in 
Andalucian culture to understand the contextualization of data in Catalunya. Specific data collection will 
be based on each student’s project purpose and formulation. 

• Urban Analysis and Design Project Support: Project based support using formulation and evolutionary 
diagrams from the urban theory and intermediary urban media course. Development of data coding and 
data dictionary. 

• Class Project: Neighborhood Social Interaction Tool: The class will work together to understand three 
by three block “Superillas” related to an ongoing research project and dissemination with the 
Ajuntament of Barcelona. Each student will use techniques developed in the program to support a 
comprehensive tool to measure social interaction at the scale of neighborhoods and blocks.  
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PROGRAM SCHEDULE  

Week 01 – Program Purpose 
• Urban Theory Discussion + Writing Assignment: Neighborhoods 1, Eixample, 22@, SuperIllas 
• GH+GIS Tools: Geometry + Behaviors (Morphology + Phenomena)  
• Data Gathering: Readings and Opening Lecture Exercise of Data Types  
• Marc Viader Intro with tools (raw skill of Arduino sensors or Python Coding) 
• Performative Surfaces Workshop: urban furniture, vegetation and ecology, Jesus Arcos.  

 
Week 02 – Program Purpose 

• Urban Theory: Neighborhoods 2, Eixample+ SuperIlles (Compt de Urgell, SuperIlla) 
• Ripoll and Olot – Phenomena and performative surfaces  
• GH+GIS Tools: Geometry + Behaviors, Case Study  
• Data Gathering: Readings and Exercises, 108 pts and Everyday Path 

 
Week 03 – Granada and Project Development 

• Urban Theory: Granada, Albaicin, Centro Historico and Contemporary edge; performative surfaces; 
Project Thesis 

• GH+GIS Tools: Morphology and Phenomena (Mobile CSV and Drawings) 
• Data Gathering: Testing in-situ data collection using smartphone applications, sensors and CSV 

workflow 
 
Week 04 – Project Development 

• Urban Theory: Writing and Outline development; competitive audit / lit review 
• GH+GIS Tools: Information Graphics, Indicator Mapping, Formulation, analysis and urban intervention 

criteria, performative materials selection  
• Data Gathering: Testing in-situ data collection using smartphone applications, sensors and CSV 

workflow; Arduino / python; Formhub / ODK 
 
Week 05 – Urban Design Project Development 

• Urban Theory: Writing development + Presentation; performative surfaces;  
• GH+GIS Tools: Computation and Drawings development  
• Data Gathering: Data Dictionary development; 2nd Data Gathering 

 
Week 06 – Urban Design Project Finalization, Presentation and Final Group Project Kickoff 

• Urban Theory: Writing development + Presentation  
• GH+GIS Tools: Computation and Drawings development  
• Data Gathering: processing and visualization 

o Comprehensive Neighborhood Social Interaction Tool, Class Project 
• Urban Theory and GH+GIS Tools: Project kickoff including purpose, approach and team roles 
• Data Gathering: Group comprehensive tool; indicator development; data dictionaries; raw data 

 
Week 07 – Data Creation, Comprehensive Class Tool  

• Urban Theory: Refine and upload work 
• GH+GIS Tools: Analysis, Graphs, GH viz tool, post processing 
• Data Gathering: raw data; data cleaning; processing and visualization 
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URBAN RESEARCH (401/601) 

ASSIGNMENTS, GRADING % [DELIVERABLE] 

Assignments in this course will integrate learning with the project based understanding from the associated 
urban design theory and urban media courses. Work will be done individually, in groups of two to three students 
and collectively as a class.  Media methods will include analog diagramming and surveying techniques on site, 
multiplatform survey workflow and the use of mobile technology possibly including Arduino programming. Data 
collection will identify the important differences of mapping 1) urban phenomena and 2) built urban 
characteristics that support social interaction. Work will be posted to the course blog and or course server.   

I. In-situ Recording and Analysis: Poblenou, Barcelona, Catalunya. 15% 
Background, theory and method including Data Collection Protocol, Data Dictionary + Documentation to Excel / 
CSV. Consideration of device parameters for future enhanced data collection. 

• Method based on data gathering data: existing / new, on-site / off-site, virtual / real, politics of data, 
data coding, data types 

• Phenomena vs built urban environment, coding and visual language: Location: Raval, Barcelona 
• 108 point, three by three block area data collection, 2 indicators: Poblenou, Barcelona 

[Written paragraph, Raval space map + first CSV] 
 
II. Comparative Culture and Project Support: Granada, Spain, 15% 
Students will first test project based techniques in Andalucian culture to understand the contextualization of data 
in Catalunya. Specific data collection based on specific project purpose and formulation for the course project. 

• Data collection of the Albaicin north, Albaicin south, Centro Historico and Edge City neighborhoods. 
• Analog and digital data recording. Contextual differences with Barcelona and Catalunya. 

[Data Recording Sketches, CSV and written analysis] 
 

III. Urban Analysis and Design Project Support: Poblenou / Eixample, Barcelona, 40% 
Project based support using formulation and evolutionary diagrams from the urban theory and intermediary 
urban media course. Development of data coding and data dictionary. 

• 108 point, three by three block area data collection, various indicators: Poblenou, Barcelona 
• 108 point, Superilla area data collection, various indicators: Exiample, Barcelona 
• Everyday path of specific persona: Poblenou / Exiample, Barcelona 
• Comparative space (ex. Gracia spaces for Superilla) 

[Dataset CSV, Maps, Graph and written analysis] 
 
iV. Class Project: Neighborhood Social Interaction Tool, Poblenou / Eixample, Barcelona, 30% 
The class will work together to understand Superillas related to an ongoing research project to be disseminated 
with the Ajuntament of Barcelona. Each student will use techniques developed in the program to support a 
comprehensive tool to measure social interaction at the scale of neighborhoods and blocks.  

• Data dictionary development 
• In-situ data collection technique 
• Data processing and cleaning for use with the classes collective CSV dataset and Visualization 

 [Data Dictionary CSV, Dataset CSV, Map and short written report] 
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URBAN RESEARCH (401/601) 

READING LIST: 

Nabian, N., Offenhuber, D., Vanky A., and Ratti, C. (2013) "Data dimension: accessing urban data and making it 
accessible." Proceedings of the ICE - Urban Design and Planning 166, no. 1: 60-75. 
 
Speranza, P. “Using parametric methods to understand place in urban design courses” Journal of Urban Design, Special 
Issue on Emerging Pedagogy. (Forthcoming) 

Speranza, P. “Attachment’ As Agency In Off-Site and On-Site Indicators of Phenomena in Geospatial Urban Analysis 
Tools,” Design Agency, Association of Computer-Aided Design in Architecture Conference 2014, October 20-23, 2014, 
Los Angeles, California. 

Speranza, P. and Viader, M. “Suspended Particles and Urban Design: High Resolution PM Measurement of Respiratory 
Heath and Geospatial Affects Young Children in Barcelona and Portland” 

Speranza, P. and Maher, S. “Ethnicity and Parametric Urban Design: Survey and Coding Data for Geospatial Understanding 
of Food Carts and Trucks in Portland and New York,” Conference Proceedings for Simulation in Architecture and Urban 
Design Conference 2015  (In Review) 

  



 8 

CATALOG 
Develop blog, ebook and printed catalog for presentation to City of Barcelona, Portland Planning and 
Sustainability and Barcelona Agency of Urban Ecology with Salvador Rueda  
 
ATTENDANCE 
Attendance is mandatory. Lateness will be counted 15 minutes after class has started. Absences will be count-
ed 30 minutes after class has started. After 3 unexcused absences your grade will be lowered by a grade point 
for each additional absence if you do not have a written medical, school or religious excuse. All students are 
expected to participate in class discussions and to develop their projects beyond the minimum requirement. 
 
SPECIAL ACCOMMODATIONS / STUDENTS WITH DISABILITIES 
The University of Oregon is committed to providing inclusive learning environments.  Please notify your 
instructor if any aspects of this course result in barriers to your participation.  You may also contact UO 
Disability Services in 164 Oregon Hall, 346-1155 or disabsrv@uoregon.edu.  If you have a documented 
disability and require accommodations in studio, please meet your instructor to show your notification letter. 
 
ACADEMIC INTEGRITY 
Students should be familiar with University policies related to academic integrity and consequences for 
dishonest conduct.  All work submitted should be your own and all sources should be cited.  Questions about 
how specific assignments should be handled with regard to collaborative work, citations, or other issues raised 
in class.  Principles of academic honesty and professional ethics also apply to any use of computers associated 
with the studio.  This includes observing all software licensing requirements and respecting copyrights of 
intellectual property published on the Internet. 
 
PROJECT OWNERSHIP, PUBLICATION, AND PUBLICITY 
Work created for credit and/or using the facilities of the School of Architecture and Allied Arts belongs jointly to 
the school and the student. The AAA reserves the right to document and display all original work for the purpose 
of documenting student performance as mandated by the National Architecture Accrediting Board [NAAB]. Fur-
thermore, the school reserves the non-exclusive right to use images or likenesses of the work for publicity and 
display in print and electronic media as well as to submit such work for competitively reviewed exhibitions or to 
various award programs, The School and its representatives [including faculty and teaching staff] have the non-
exclusive right to use such work as illustrations in scholarly and/or technical publications and presentations. 
 

GRADING, 410/510, 423/523 and option for 401/601 
Project 1, Groups of 2-3 students, mid-term  25% 
Project 1, Groups of 2-3 students, final   35% 
Project 1, Revisions     15% 
Class Project      25%  
  

mailto:disabsrv@uoregon.edu
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APPENDIXES 

Appendix 1.0, Neighborhood Social Interaction Urban Characteristics 

Primary Social Characteristics (Public / Private) 
• Social Spaces / Third Space 
• Social Housing / Housing Index 
• Social Services / Neighborhood Services 
• Public Employment  / Private Employment 

Demographics 
• Age 
• Income 
• Culture 

Infrastructure Access 
• Transit (public and private) 
• Information Technology 
• Topography 

 

Appendix 2.0, Urban Design Project Methodology 

Define problem: What is the question or problem to solve (within the Social Interaction framework)? 
Quality: What is the urban quality that responds to the problem of social interactions in 22@ and Superillas? 

• Research: Comparative graphics to examples such as Portland, NYC or national averages.  
• Visual Language: develop visual language for parametric variations 

Criteria: Develop criteria that support the overall quality of the tool 
• Criteria to Indicators: Identify 3-5 indicators using existing and new data, 3 x3 block area  
• Analyze: Analog to Digital 
• Repeat in comparative location (Ex. Granada, Spain) 

Model as analytical and visualization tool 
• Identify and study parameters at one abstract unit parcel and block. 
• Identify useful plugins and script as required to build Grasshopper “tool” 
• Real-world case-study block in 22@, 3D Rhino model as necessary 

Model as synthesis tool 
• Apply tool to 3 x 3 test areas around original real-world study block 
• Develop and refine parametric relationship, use plugin as required. 
• Parametric Formula (Diagram) 

 


