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This portfolio contains the works during my study of architecture and urbanism as a M.S. 

AAD student of Cornell AAP as well as my perspective of architecture and urbanism which 

supports this academic journey. The critical text introduces and explores a Grand Unifica-

tion model of architecture and urbanism. Grand Unification Theory is a model in the field of 

physics that tries to describe the universe using a single theory of physics to explain almost 

all the fundamental forces responsible for the movement of all objects in the universe. With 

the non-stop process of human exploration, the complexity of human perception of the 

universe rises but the mathematical and physical model of physicists in interpreting the 

universe gets simpler. Like the complex force fields of the universe, the city, the field for 

millions of people and countless human activities, is a complex system with incredibly large 

numbers of layers of interacting agents.  To think of the urban environment as a system of 

interacting agents, look for interacting forces between the agents, and simplify the com-

plex system with careful selection of key agents and key forces to a model that can be easily 

comprehended and even able to be manipulated. In other words, to decode the city, to ab-

stract the city into matrices of agents and forces. The text that follows describes how I have 

explored this idea of a unified field or model in different courses,  studios and seminars.

Abstract
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Decode the city: 

Exploration towards a Grand Unification of Urban System
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Grand Unification Theory is a model in the field of physics that tries to describe the universe 

using a single theory of physics to explain almost all the fundamental forces responsible 

for the move of all objects in the universe. In the history of physics, countless genius 

minds were dedicated to establishing something like the Grand Unification Theory to use 

simple elements, particles, forces or fields to explain the most complex phenomenon. With 

the non-stop process of human’s exploration of the universe, the complexity of human’s 

perception of the universe rises but the mathematical and physical model of physicians 

in interpreting the universe gets simpler. Like the complex force fields of the universe, the 

city, the field for millions of people and countless human activities, is a complex system 

with incredibly large number of layers of interacting agents. So, the question rises whether 

there is a Grand Unification of urban system. From my perspective, even there exists such 

unified model, it is still somewhere that is far from us and whether we can get to such point 

is uncertain. However, even the existence and accessibility of such model are unknown, 

the philosophy lies behind the exploration of such unified model may contribute to our 

understanding and manipulation of urban system. To think of urban environment as a 

system of interacting agents, seek for interacting forces between the agents, and simplify 

the system of complex with careful selection of key agents and key forces, or to say 

structures, to a model that can be easily comprehended and even able to be manipulated. 

In other words, to decode the city, to abstract the city into matrices of agents and forces. 

Such exploration has long been in the history of architecture and urban planning. In 

the famous The Image of The City by Kevin Lynch, a model of the urban spatial qualities 

containing paths, edges, districts, nodes and landmarks was created to demonstrate the 

urban environment as a series of perceptible images. Similarly, in the scale of architecture, 

in responsive architecture, a model containing certain agents and forces of urban 

environment of certain region is created so that architecture can intervene in the context 

with a more flexible and effective gesture with its ability to change itself to react to the 

established model. Specially, with the help of computer graphics, virtual rendering and 

even technologies newly introduced into fields of architecture and urban planning such 

as Virtual Reality and Augmented reality, a digital model restored in computers as series 

of 1 and 0 is able contain countless agents and forces of the city and present the model in 

a visible and even interactive way. As for architects and architecture student, the model 

here not only allows us to experience the city, but also to simulate and even to manipulate 

certain agents or forces to control and even to design or modify the urban system the 

model represents. I would like to include my undergraduate thesis as the start of my 

exploration towards such model. 

During the undergraduate thesis, I tried to decode what agents and forces were affecting 

urban planners during their practice and what were the elements that contributed to a 

community or city with livability. And hopefully, after the decoding and rebuilding process, 

a generative urban planning process, in this case, a program should be created to help 

with urban designers to form a proposal answering to almost all the agencies lied beneath 

the ground of every urban planning and urban design project. The goal for the thesis was 

to achieve an automatic system which will generate an image of modern city, not just a 

spectacular one but also one containing a vision of a practical city image with livability with 

just a click of mouse. However, after several discussion with urban planners of different 

institutions, with government officials from different departments and with residents 

and future investors for a real land development project, and through investigations and 

participations of the process of land development and urban expansion, I found that modern 

city is a system too complex to conclude and decode and its complexity raises sharply with 

the understanding of it. Spatial problems and qualities which can be solved and achieved 

through rational urban planning and design method and through architectural design, 

were only a tiny piece of the formation and expansion process of city. To say it a small 

problem of the whole system does not deny the importance of spatial arrangement which 

we can contribute to. The complexity shown to me through my participation opens my 

mind to a systematic comprehension of the city and the architecture that form the spatial 

part of the city and I still believe that a thread exists to decode the complexity to reach the 

Grand Unification of urban system.
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This 1 year journey of M.S. AAD program can be seen as my following exploration 

inherited with ideas from the undergraduate thesis. Through the process of this academic 

year, several courses and studios were chosen for me to seek for ideas and practices to 

supplement and modify the model of the dynamic urban system. And also by this means, I 

hope that a better gesture for architecture to sit in complex urban environment and also a 

better gesture for people to dwell in the buildings of the city. 

To get a more comprehensive understanding of the concept that city is a dynamic system, 

I chose several courses that are related to this topic from the perspective of urban scale. 

The course Systems, Entropy, and Organized Complexity: Cybernetics in Architecture and 

Art 1946-1972 instructed by Branden Hookway used the perspective of cybernetics to 

talk about the history of architecture and urban practice after WWII. The concept of this 

course was closely related to my pursue of architecture and city. To be short, to view city 

and architecture as a dynamic system is similar to the idea of viewing architecture and city 

as machine, which includes the process of communication and control. Through several 

readings every week, those particular pieces of architecture and urban practice which 

appear a little bit strange to me at first got their historical background and theoretical 

basis from the reflections on the WWII. What interested me the most is the process of the 

application of military technology and theories into domestic fields including architecture. 

For example, the technology and tools which was born for war of intelligence were later 

being adopted to areas of studying biological system, and the emphasis of information 

transmission further bred the upcoming era of information. Specially, there was a passage 

concerning Groundcourse which was a curriculum under the creation and instruction 

of Roy Ascott. During this course, Ascott used “a theatrical strain of performance and set 

design that employed light, costume, sound and props” to design games that simulated 

processes and situations during WWII. Inspired by the idea, I was thinking maybe the 

system of modern city can be simplified and simulated through similar process, GAME. And 

since there are countless games, either in the form of video games or in the form of board 

games already concerning the creation, expansion and even operation of urban system, 

there lie different philosophies and perspectives of the city. And because of game’s nature 

of simplifying the reality into something that even people with no actual practice can easily 

understand, maybe by means of game, can an interactive of model of the complex modern 

city be created and made open to the public. And by the participation of the public, the 

complex problem that city may be confronted with can be interpreted and hopefully 

solved by the so-called big data. In short, to face complexity with complexity, to decode the 

complex city in a way more complex to contain its complexity. Also in this semester, I chose 

Naomi Frangos’ Urban Fluxus which taught me to demonstrate the forces that beneath 

the surface of the dazzling urban spectacles. Through the process of this course, I tried to 

demonstrate NYC in another perspective through the lens of visual advertisement. I wanted 

to analyze the advertising in NYC from the perspective of what drove the existence and the 

expansion of those shining advertisement especially in the Times Square and also from the 

perspective of the commuters and residents of the NYC to see how the advertising affects 

their everyday life. But to be honest, though I tried working really hard for this seminar, 

the burden of trying to visualize data in the scale of the city overwhelmed me to further 

investigate in the area that may help me understand the system of city better. This course 

became only a boring practice on visual representation. And to get myself prepared for the 

complexity of the urban system, I chose a course of data science this semester.

Besides those seminars and practices in the urban scale, I also view the system from the 

perspective of architecture. To be situated in this complex city, architecture itself need 

to think about more, not only about spatial quality, but also about how it answers to the 

existing environment, how it answers to the surrounding landscape and how it answers 

to the need of the society. As mentioned before, I am kind of a believer in industrial 

production and massive duplication, I always seek for an architectural system which can be 

reproduced and translated to a building or pavilion answering to where it may be applied 

to. In the Architecture of Waste studio instructed by Caroline O’Donnell and Dillion Pranger, 

I proposed a pavilion which used rain poncho inflated by Helium as its covering and its 



76

structure system. By this means, it not only solved the problem which many theme park 

and tourist attraction such as the Niagara Falls may face, but also created a system that can 

be easily applied and constructed when needed. And in the Rational Form Making studio 

instructed by Angela Pang along with Japanese structure engineer Yoshiyuki Hiraiwa, I 

studied the structural characteristic of Hyperbolic Paraboloid, which is a structure system 

used by famous Felix Candela. Through the study of Hyperbolic Paraboloid, I found that 

this structure system is of super effectiveness in terms of structure and material. Then I 

proposed an overlaying Hyperbolic Paraboloid structure system which can be anchored to 

the stones of the gorges and spread its wings to another side of the gorge. The observation 

deck cannot be seen obviously when walking on the bank, but when approached, its 

elegant form is gradually revealed. Also, in this semester, I took Philippe Rahm and Ryan 

Otterson’s studio towards a climatic college, during which I am trying to translate the idea 

of a building of low carbon footprint into architectural vocabularies such as pre-fabricated 

building units and responsive load bearing system. Those explorations of architecture try to 

communicate between the complex urban environment and human perception, each of it 

answers to different question that we are actually facing now. 

During my study in this School of Architecture, I discovered that my previous thinking 

of people in the topic of architecture was too abstract and at the same time too hollow. 

People’s experience was actually the only thing that was considered in my previous 

architectural and urban project, but thanks to the seminar Body, Space and the In Between 

taught by Danica Selem, the concept of body, of people becomes clearer and even more 

vague at the same time. To think of body and architecture in the political senses is a very 

interesting topic for me. And under this topic, I summarized my social practice experience 

in designing a government building for a city in China. The efficient translation between the 

power structure of the government into spatial vocabularies is attracting me to dig deeper 

into this topic. 

To conclude my journey of this year in Ithaca, I would like to describe it as a process of 

decoding the city, of positioning architecture, of understanding human and of seeking for a 

model closer to the Grand Unification of urban system than where I was.
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Architecture Studios

I. reCYCLO: Architectures of Waste

II. Design Inquiry & Material Critique

III. Map to Measure

IV. Rational From Making

V. the College of Climaticism

I. reCYCLO: Architectures of Waste
Instructor: Caroline O'Donnell, Dillion Pranger

 Summer 2019

II. Design Inquiry & Material Critique
Instructor: Laia Mogas & Jorge Duro

Summer 2019

III. Map to Measure
Instructor: Biayna Bogosian

Summer 2019

IV. Rational From Making
Instructor: Angela Pang, Yoshiyuki Hiraiwa

Fall 2019

V. the College of Climaticism
Instructor: Phillippe Rahm, Ryan Otterson

Spring 2020
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I. reCYCLO: Architectures of Waste
Instructor: Caroline O'Donnell, Dillion Pranger
Summer 2019
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II. Design Inquiry & Material Critique
Instructor: Laia Mogas & Jorge Duro
Summer 2019
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III. Map to Measure
Instructor: Biayna Bogosian
Summer 2019
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ARCH 7111: DESIGN A 
A+U: MAP to MEASURE / MEASURE to MAP

Instructor: Biayna Bogosian
TA: Yang Yang

Students: Name Lastname, Name Lastname, 
Name Lastname, Name Lastname, Name Lastname  

What is your design question? What is your design question?
What is your design question? What is your design question?

Project Title 
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IV. Rational From Making
Instructor: Angela Pang, Yoshiyuki Hiraiwa
Fall 2019
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Seminars and Lectures

I. Robots, Cyborgs, and Architecture
Instructor: Rachel Dickey

Fall 2019

II. Urban Fluxus
Instructor: Naomi Frangos

Fall 2019

III. Systems, Entropy, and Organized Complexity: Cybernetics in Architecture and Art 
Instructor: Branden Hookway

Fall 2019

IV. Body, Space and the In Between
Instructor: Danica Selem

Spring 2020
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I. Robots, Cyborgs, and Architecture
Instructor: Rachel Dickey
Fall 2019
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II. Urban Fluxus
Instructor: Naomi Frangos
Fall 2019
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New York

ZHANG, Ruochen

Advertising, specifically commercial 
advertising, as it spread across the 
city in different forms, constructs 
a  m o d e r n  s p e c t a c l e  o r  v i s u a l 
pollution. By covering almost every 
available urban spaces, from small 
posters on the garbage can to the 
shining LED bil lboards of  the 
Times Square, from the subway 
carbin to the corners of  the office 
buildings,  outdoor adver tis ing 
masks urban environment from its 
original appearance. Commuters, 
toursists and drivers are surrounded 
consciously and unconsciously 
by those  constant ly  changing 
signs of  capital flows, of  modern 
civilization, which deconstruct and 
then reconstruct the perception and 
memory of  the city in a dynamic 
and mostly unconscious way. As 
the sun comes down, the dizzling 
LED bil lboard adver tisements 
stand out, invading citizens' vision, 
hidding those well-designed building 
details in the constrast between 
shining light and the dark. What is 
the urban environment in citizens' 
perce pt ion  a f ter  the  invas ion 
o f  adver t i s ing  happens?  How 
advertising, as a significant sign of  
the city, deconstruct and reconstruct 
public memory about city, especially 

1. Constellation Exploded Axonmetric
2. Advertising Reconstructs Public Spaces
3. Advertising Masks Urban Structure
4. Advertising in Future World of AR

those public spaces?

This research explore those problems 
and questions on New York City, 
the ideal paradigm of  modern city 
and modern civilization, to map 
out a city that has been deeply 
affected by advertising and the 
culture behind it. In this study, those 
famous streets, squares and other 
public spaces are demonstrated and 
reinterpreted as the container of  
advertising with the combined data 
of  advertising density, distribution 
and price. Except the world that is 
above the ground, the underground 
world is mapped to form a 
continuous system from commuters' 
stepping out of  their living spaces to 
stepping into their working spaces. 

Also, the question raised after those 
mapping process: what will be the 
world of  advertising in the future, 
especially when VR and AR changes 
the way people view the city. Is 
there still a need for those physical 
advertising or there is a new way 
for advertising to interact with the 
physical world of  urban elements?
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III. Systems, Entropy, and Organized Complexity: Cybernetics in Architecture and Art 
Instructor: Branden Hookway
Fall 2019
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IV. Body, Space and the In Between
Instructor: Danica Selem
Spring 2020
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