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THEORY SUBSTRATA, 
EXPANDED

OBJECT EQUALITY
Harman's development of Object-Oriented 
Ontology (OOO) derives from the metaphyisical 
realist belief that whatever exists, exists 
independent of whether conscious beings choose 
to believe in it.

Computer Intelligence - enabled robots contain 
equal subjectivity as a human being. If we are to 
use them, robots should have the liberty to 
design their spaces.

METAPHYSICS
To understand the omnipresence of a being, 
Aristotle's principles of Metaphysics can be utilized. 
In contrast to physics knowledge, metaphyiscs 
deals with knowledge that is better known within 
the studied subject that what is perceived outside 
of the subject.

This derives from Aristotle's understanding of 
"being qua being"; in other terms, being in so far as 
being. In short, metaphysics is a way to 
understand a subject beyond its physical reality - 
understand a subject beyond material.

POSTHUMANITY
The Ultron Syndrome context of this investigation is 
the discovery of an omnipresent being that is able 
to be in more than one place at a time. This being 
does not need to have one physical body, but can 
have access to a system of bodies.

Similar to humans, a lone robot can succeed in 
many things but cannot make a community on its 
own. Creating a system of robots under an 
omnipresent being (a sentient computer 
intelligence), working collectively as a hivemind, 
can lead to a success of any desired goal.

EARLY METHODS
Harman's development of Object-Oriented 
Ontology (OOO) derives from the metaphyisical 
realist belief that whatever exists, exists 
independent of whether conscious beings choose 
to believe in it.

Computer Intelligence - enabled robots contain 
equal subjectivity as a human being. If we are to 
use them, robots should have the liberty to 
design their spaces.

Body

Equipment

R

SYMBIOTIC RELATIONS
Learning from the presence of robots in other 
disciplines can help determine the proper mixture 
of collaboration between humans and robots in 
architecture.

Differing a robot?s emotional state can create a 
sense of trust between humans and robots. This 
creates an environment where a human does not 
see a robot as an expendible machine; rather, a 
human may see a robot as another member of a 
system with equal importance as any other 
member.

LINEAR WORKFLOW
The Ultron Syndrome context of this investigation is 
the discovery of an omnipresent being that is able 
to be in more than one place at a time. This being 
does not need to have one physical body, but can 
have access to a system of bodies.

Similar to humans, a lone robot can succeed in 
many things but cannot make a community on its 
own. Creating a system of robots under an 
omnipresent being (a sentient computer 
intelligence), working collectively as a hivemind, 
can lead to a success of any desired goal.

CI

ARCHITECTURAL SUBSTRATA,
EXPANDED

Program

LOOPED KNOWLEDGE
The Ultron Syndrome context of this investigation is 
the discovery of an omnipresent being that is able 
to be in more than one place at a time. This being 
does not need to have one physical body, but can 
have access to a system of bodies.

Similar to humans, a lone robot can succeed in 
many things but cannot make a community on its 
own. Creating a system of robots under an 
omnipresent being (a sentient computer 
intelligence), working collectively as a hivemind, 
can lead to a success of any desired goal.

SELF-SUSTAINED
A self-sustained system consists of a computer 
intelligence that can understand what is 
necessary to complete a task.

Developing this understanding can aid in creating a 
sentient system in which a CI can create necessary 
robots to complete a task creating an 
omnipresent being: a being that can transgress 
into any necessary machine.
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FRAME
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OBJECT
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FEEDBACK

Within an architectural scope, a 
vessel for a new digital life form can 
emerge by exploring the discovery of 
an omnipresent, intelligent being 
through a digital reality of the world.
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THE ULTRON EFFECT

METAVERSE
The metaverse is deeply misunderstood as a way 
to experience life through digital media. 
Companies like Meta give it a bad reputation. 
However, the metaverse can be utilized as a new 
way of understanding our reality through a digital 
reality.

A digital version of our world can be used to 
simulate, analyze, and predict what may occur in 
our future. It is a way to allow us to truly design 
for the future. 

Metaverse



THIS IS THE STUDY OF THE 
THESIS, WHERE ALL MEMBERS 
ARE EXTENDTABLE. CHAOTIC?
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EQUIPMENT

ROBOT

AMAZON WAREHOUSE
Amazon's robotic usage is focued in the 

warehouse supply chain stage. Rather than the 
human coming to each to each Shelf (Act) to stow 

and pick products, Robots (Agent) are used to 
bring empty shelves for product storage and full 

shelves for product picking. The Warehouse (Field) 
is the most fixed member. 

TESLA MANUFACTURI NG
Tesla employs several types of Robots (Agent) that 

vary from fixed to mobile units. Their mobile units 
bring Parts (Act) for their "fixed" robots to place on 
the Vehicle (Act) within the Assembly Line (Field). 

The robot also acts as the assembly line as it brings 
vehicles onto other lines, making the Frame mobile. 

This method has allows for robots and objects to 
be mutable and adaptive to the task.  

SHI MI ZU CONSTRUCTI ON
The Shimizu Corporation uses a unique process 

utilizing Cranes and Robots (Agent) on a 
Construction Site (Field). Mobile robots take 

material from the temporary staging area to the  
crane. The crane then holds Steel Columns and 

Beams (Act) in place for the robots to weld 
together. In this case, the Act is the most mutable 
member as it can be replaced with multiple types 

of materials. 

BOSTON DYNAMI CS
Boston Dynamics uses a variety of robots in a 

variety of applications. Spot and Atlas (Agent) can 
be programmed to autonomously complete their 
Tasks (Act). The tasks are chosen decided by a 

person and are dependent on the Site (Field). As 
the task is adaptable, the site can be virtually 

anywhere the robots fit. This scenario allows for 
an adaptable Objects and Frame. 
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?Robots under Autonomous Control at ROBOT LAB.?Robots under Autonomous Control at Robot Lab | Company Information | Shimizu Corporation, 
www.shimz.co.jp/en/company/about/news-release/2018/2018006.html.
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FUTURE:  THE ULTRON NETWORK
The argument of this thesis is that the proper 

environment for a Frame, designed for the Actor that 
is constantly changing its Object , is for each to work 

as an Extendable system: where each member is 
expendable. The Frame should be able to change 
based on the Object, and the Actor should change 

accompanying the logistics of the Object.
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Boyle, Alan. ?Amazon Details How Its Warehouse Robots Are Designed to Help Humans Work Safely.?GeekWire, 15 June 2021, 
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AGENT, DEFINEDBREAKING WAVE

WHAT IS NOT
AN AGENT

A

Manual Agents  cannot react to the environment 
and must be manually guided for every step or 
change. 

The Breaking Wave precedent uses motors to 
simulate movement through balls. The motors work 
together to create pre-programmed shapes from 
two directions. 

The motors work in a manual fashion in that each 
motion is pre-programmed prior to the balls moving 
in place. The motors do not work to create any 
unique shape.   

Plebian Design

CHARACTERISTICS 
OF AN AGENT

WHAT IS
AN AGENT

DOI NG- THE- ACT

AGENT

ARMATURE

PERFORMER

WORKER 

An Agent is the member within the 

system that performs the Act. The 

Act can be a task, physical object, 

or program. With that in mind, the 

Agent is not necessarily just a 

robot, but it is a non-organic 

conscious being that supplements 

the necessities of the Act.

HUMAN

BI O- ORGANI SMS

SERVI CE BOTS

VEHI CLES

ROBO- PRI NTERS

I NDUSTRI AL ROBOT

DRONE

AUTOMATED FACADES

FIBERBOTSTRANDBEEST
Theo Jansen

SPOT & ATLAS
Boston Dynamics

It is best to describe what an Agent 

is by describing what it is not. An 

Agent is NOT a bioligically-organic 

being that is created by an Act of 

God. An Actor is also not a being 

that solely serves bio-organisms, 

such as robotic vacuums, delivery, 

and medical service robots.    

In general, an Agent is a being that 

is created by an Act of Human. 

Thus, it is a non-organic being. 

Within this thesis, only Agent's not 

associated with human 

dependencies are considered, 

such as inanimate beings, 

organic-like bots, swarm bots, and 

industrial robots. 

SENTI ENT

SEMI - SENTI ENT

AGENT TYPE

AUTONOMOUS DRONES
CRYO,  ROBOTI C JELLYFI SH

OTHER EXAMPLES

AGENT TYPE

I NDUSTRI AL ROBOTS
AUTOMATED FACADES
ROBOTI C CRANES

OTHER EXAMPLES

AGENT TYPE

. . .
OTHER EXAMPLES

AGENT TYPE

TESLA BOT
HONDA ASI MO

OTHER EXAMPLES

MIT Media Lab: Neri Oxman, et al.

Semi-Sentient Agents are aware of their 
environment and how their actions affect the 
given objective.

Spot and Atlas work within an environment to 
perform a specified task. Though their Object is 
specific at the time, it can be adapted to fit any 
need. Even then, the programming constantly 
changes as they move through the Frame.

Spot and Atlas have a sense of their environment 
and what it is doing at any given time; this is how it 
reacts and adapts.

Autonomous Agents are educated to react to the 
environment without external intervention or 
restructuring.
 
The MIT Media Lab developed Fiberbots, 
fiber-weaving robots to construct tree-like 
structures. 

The structures are computationally designed and 
the robots are autonomously programmed to adapt 
to the changing environment.

The Actor in this case is not a typical 6-axis 
industrial robot. Rather, this is a custom-built robot 
designed to weave fiber into structures. The 
Fiberbots are designed to work as a swarm rather 
than individually. The structure is not specific and 
can be muted to another structure.   

SENTI ENT- I NANI MATE

AUTONOMOUS

Sentient-Inanimate Agents are Actors that do not 
have a sense of their decision-making, but act 
without any guidance. Their Object is defined by 
the Frame.

The Strandbeest project is an example of 
Sentient-Inanimate Actors as they are agents that 
are constructed to roam the windy coastal shores. 
The wind pushes the Strandbeest to move 
throughout the shore, making the actor define the 
frame by manipulating it.

The Actor has no sense of its creations, it only 
reacts to its environment (Frame).

AWARE + ADAPTABLE

ADAPTABLE

SINGULAR

TYPES
OF ACTORS

Applicable in any 

scenario, change 

behavior based on 

environment

Change behavior based 

on environment

Applicable in single 

situations, does not adapt 

or aware of environment 

MANUALAUTONOMOUSSENTI ENT- I NANI MATESEMI - SENTI ENT

The Strandbeest and Fiberbot examples are the most detatched from an anthropocentric view. Boston Dynamic 

robots may be a good candidate, but their usage is too broadened that it cannot be an 'expert' on one thing. Thus, it 

cannot adapt and evolve.
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TOWARDS SENTIOCENTRISMANTHROPOCENTRIC
Human-Centered

WHAT IS
SENTIOCENTRISM

Rather than an anthropocentric 

view, which centers the world 

around humans, sentiocentrism 

views sentient beings 

(conscious beings) as the 

center of moral concern1.

TECHNOCENTRISMSENTIOCENTRISM
Sentient-Centered

AGENT TYPE

ROBOT VACCUUM

Technology-Centered

Focuses services to 
clean human 
spaces.

FI XED

WHAT IS
TECHNOCENTRISM

Technocentrism keeps humans 

in the center of moral concern. 

However, it is believed that with 

technology, all the mistakes 

caused by humans can be 

controlled. Thus, giving humans 

control of nature.

AGRI CULTI RE BOTSPV DUST BOTSGARBAGE BOTSOI L CLEANERSFI RE- FI GHTI NG 
BOTS

FI BERBOTSSTRANDBEESTPROSPECTOR

ACT

SERVI CE

ACT TYPE

FIELD

LI VI NG ROOM

FIELD TYPE

FI XED

FI XED

DESCRIPTION

AGENT TYPE

Focuses on human 
agricultural services.

FI XED

ACT

SERVI CE

ACT TYPE

FIELD

FARMS

FIELD TYPE

FI XED

FI XED

DESCRIPTION

AGENT TYPE

Services human 
systems, but 
benefits energy 
consumption.

FI XED

ACT

SERVI CE

ACT TYPE

FIELD

PV SYSTEMS

FIELD TYPE

FI XED

FI XED

DESCRIPTION

AGENT TYPE

Cleaning up human 
waste, removing 
waste is good for 
environment.

MOBI LE

ACT

SERVI CE

ACT TYPE

FIELD

GARBAGE ROUTES

FIELD TYPE

MOBI LE

MOBI LE

DESCRIPTION

AGENT TYPE

Cleaning up human 
waste, removing is 
good for 
environment.

FI XED

ACT

SERVI CE

ACT TYPE

FIELD

OCEAN

FIELD TYPE

MOBI LE

MOBI LE

DESCRIPTION

AGENT TYPE

Removes wildfires, 
caused by human 
climate change.

MOBI LE

ACT

SERVI CE

ACT TYPE

FIELD

FORESTS

FIELD TYPE

FI XED

FI XED

DESCRIPTION

AGENT TYPE

Creates forms, not 
specific to humans.

MOBI LE

ACT

CREATE

ACT TYPE

FIELD

GROUND

FIELD TYPE

MOBI LE

EXTENDABLE

DESCRIPTION

AGENT TYPE

Modifies forms to 
reshape 
environment.

MOBI LE

ACT

MODI FY

ACT TYPE

FIELD

SEA SHORE

FIELD TYPE

EXTENDABLE

EXTENDABLE

DESCRIPTION

AGENT TYPE

Good for 
environment, not 
centered to one 
organism.

EXTENDABLE

ACT

CREATE,  MODI FY

ACT TYPE

FIELD

ARCTI C

FIELD TYPE

EXTENDABLE

EXTENDABLE

DESCRIPTION

Prospectors discover materials and 
redefine the network collective 
objective.

AGENT: PROSPECTORS

PROSPECTOR NETWORK

WHAT IS
ANTHROPOCENTRIC

Technocentrism keeps humans 

in the center of moral concern. 

However, it is believed that with 

technology, all the mistakes 

caused by humans can be 

controlled. Thus, giving humans 

control of nature.

Combining the analogies of Strandbeest 
and Fiberbots helps in discover a 
network-collective system of 
prospecting actors. A network-collective 
system works similarly to the Fiberbots: 
multiple actors working collectively to 
construct a framework.

PURPOSE
The Prospector System can be achieved 
by developing Prospector Actors that 
seek to optimize their livability within the 
framework to discover a new 
Environment.

This landscape is created and modified by 
multiple Prospectors that focus on 
researching one material. 

The driving objective is defined by 
necessities; the objective adapts to Life 
Optimization usage for an adaptable 
system.

MEANS
- Limiting material consumption through 

prospected elements.
- Reuse of material to 

reconstruct/modify environments.
- Adaptability of new materials.

ADAPTABLE SYSTEM

Creating and modifying the framework to 
prospect new materials for Prospectors.

FI ELD: ARCTI C
Find more efficient methods within the 
system to reduce resources.

ACT: OPTI MI ZATI ON

F

A A

CREATE/
MODIFY

OPTIMIZE

ADAPT



PHYSIOLOGICAL: ADAPTATION

THE PROSPECTORS

VARIABLES:
CONTROLS

T
H

E
 E

X
P

LO
R

A
T

IO
N

AGENT: 
PROSPECTORS

ACT:
ENVI RONMENTAL 
OPTI MI ZATI ON

FIELD:
ARCTI C

- Purpose: Seeking and discovering 
material uses to optimize their ability in 
the environment.

- Type: Extendable, inorganic organisms 
created as the system sees it is 
pertinent to the Act.

- Composition: Inorganic matter, 
created using metal and electrical 
components.

- Purpose 01: Constantly adapt to the 
changing environment so that the 
Prospectors can inhabit the Field.

- Purpose 02: Create and assemble 
Prospectors as necessary for Purpose 
01.

- Type: Extendable, adapt to the 
environment and material variables.

- Composition: Computer-initiated 
intelligence. 

- Purpose: Modified to be inhabited by 
Prospectors.

- Type: Extendable, the Object 
programs the Prospectors to comform 
to the necessities of the Prospectors.

- Composition: Water, in many states 
(mostly Ice) 

VARIABLES: 
EXPLORATORY

MATERIAL:
I CE

- States: Ice exists in multiple states, 
solid (ice), liquid (water), and gas 
(steam).

- Exploration: The adaptation of the 
object as the material changes state. 

OBJECT:
EVOLUTI ON

- Optimization: The evolution of 
Prospectors created by the necessity 
to evolve. 

- Exploration: The necessity to evolve 
comes from adaptation to Prospector 
struggles and physical demands such 
as Weather, Energy, Gravity, and 
Novelty.

MK- 3. 0: OPTI MI ZEMK- 4. 0: NOVELTY
Description: After the essentials, Prospectors 
are able to manipulate the environment to 
reduce resource consumption.

Objective: Redevelop shelter and energy 
needs to optimize resource and 
environmental modifications.

Description: Prospectors must feel the joy of 
successes and failures through innovation. 
Without this feeling, there is no motivation to 
evolve.

Objective: Create and modify new 
environments for the sake of evolving new 
needs for Prospectors. 

Architecture is the means, not the end. It is a 
means of making different life forms possible.

-Bjarke Ingels

Description: The necessity to find shelter from 
the natural elements is a primary objective to 
live.

Objective: Modify large portions of the terrain 
to allow for sheltered areas. These areas are 
developed so next-genration Prospectors 
have a place of refuge when the conditions of 
the Arctic become too harsh.

MK- 1. 0: ACCLI MATEMK- 2. 0: ENERGY
Description: The Prospector's require an 
energy source to maintain their ability to 
continue performance.

Objective: Locate and/or create a means to 
generate energy from the given Arctic 
environment. Energy generation must be 
adaptable to the next generations.

EXPRESSIVE 
NECESSITY

PERFORMANCE 
NECESSITY

 FUNDAMENTAL 
NECESSITY

MK- 1. 0

MK- 1. 1MK- 1. 2

MK- 2. 0

MK- 2. 1MK- 2. 2

MK- 3. 1

MK- 3. 2

MK- 3. 3MK- 3. 4MK- 3. X

MK- 4. 0

MK- 4. 1MK- 4. X

PHYSIOLOGICAL: SUSTENANCE

SELF-ACTUALIZATION: COGNITIVE

SELF-ACTUALIZATION/
TRANSCENDENCE

Significant environmental change causes a new species of Actors to emerge; no longer Prospectors
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1 Initial landing of Prospectors, MK-1s, on Arctic 
glacier

THE PROSPECT NETWORK

SUMMARY Prospectors are the Agents within the 
Prospector System that allow for the 
manipulation of the environment. The 
manipulation is determined based on 
the act, in this case: the ability to adapt 
and optimize based on the 
environment.

This adaptation and optimization is 
driven by the Being and its analysis of 
the network as a whole.

Their challenges are based on 
fundamental necessities, such as 
Shelter, Energy, Optimization, and 
Novelty. 

EXPLORATION
METHODS

This exploration will be carried out by 
creating a computer-programmed 
simulation in which the Prospectors are 
given an environment (the Arctic) and a 
computer-intelligence will adapt the 
programming as necessary to 
accomplish the objective (Optimization).

The tools being used are Unity: to create 
and program the simulation; C# 
Language: to write the programming; 
Blender: to create digital twins of 
Prospectors.
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2 MK-1s adapt environment for future solar 
power generators

3 MK-1s adapt environment for future wind 
power generators

4 MK-1s reuse resources to create MK-2s; 
first exploration sent for new regions

5 Cravasses form; Prospectors must be weary 
and adapt to changing environment

6 Continued adaptation

7 Changing environment forces evolution to 
optimize resources; second exploration

8 New methods of traversing necessary; water 
resource prepared for future use

9 Underground channels formed for more 
efficient movements

10 Significant adaptation allows for creative 
Prospectors, MK-4s

11 MK-4s test new methods of forming; future 
hydro use is prepared

12 MK-4s test material abilities for knowledge 
sharing; the exploration continues... 
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NNovelty



Each Agent has its specified Act, 
each which is driven by the 
Being's directions. The directions 
are influenced by improving the 
network performance.

ENHANCE

AGENT

ACT

2D PLOTS
2D plots are useful for analyzing an instance 

of three-dimensional data that can be 
represented as a single-dimensional point. 

Examples of 2D plots are histograms, bar 
graphs, parallel graphs, and any other method 

of describing a data point. This can be useful 
to monitor the performance of the network.

3D PLOTS /  POI NTCLOUD
Adding a third dimensions to a 2D gives 

another value to data: height. 3D plots 
visualize of a moment in time as if the data 

represented a moment in time. 3D Plots only 
show what can be perceived by a scanner. 

More data can be layered to reveal more 
information, but things cannot be predicted 

from it. There is no movement in a point 
cloud, thus no way to predict what will 

happen after the current time.

TOOLPATHS
Toolpaths are a method to connect 3D data 

to one another to show a relationship 
between data points. A 3D printer reads 

code to move to specific locations within its 
field. It is not limited to one instance of time. 
The data shows what will be done next, thus 
predictability is possible. Even if there is no 

next data point, an agent can be trained to 
predict its next step/task. Toolpaths can be 

thought of as a 4D plot.

AGENTAGENT
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THE DIGITAL BEING
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FACTORS LIMITING ROBOTIC ADOPTION

An example of 2D data plotting. This graph expresses the 
factors limiting the adoption of robotics in the 

construction industry, with high initial investment as the 
highest factor. 

(Delgado, 2019)
WHAT IS POINTCLOUD?

A 3D plot represented as a pointcloud. A laser scanner 
can scan an area to combine X, Y, and Z datasets into 

points. This data then can be visualized as points.

(Voortman)
TOOLPATH VISUALIZATION

Connecting 3D data to one another to form a relationship. 
When 3D printing, people visualize the print as a digital 

representation. Computers visualize it as paths between 
data points.

(Metts, 2011)

To be omnipresent, the Being 
must be aware of all the data 
travelling throughout the 
network. The Being represents a 
collection of Agents that are 
analyzed through Toolpaths. 

THE AGENTS

The Being's goal is to analyze patterns on how the Prospectors react to 
the changing environment and their roles. These patterns should 
produce a prediction of the digital reality so that the Being may inform 
the Prospectors what to do next.

META-VISION

The Being analyzes each act by a 
Prospector to predict what next step 
would benefit the network within a 
region.



PROSPECTOR TOOLPATHS

META-VISION

MATERIAL VISION
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PROSPECTORS IN CONTEXT

VISUALIZATION

METHOD

The Prospectors are finally put to the test. Mark One 
initializes the generations by scouting the site. This 
is done by locating the highest areas on the terrain. 
If no higher point is found, then Mark One will move 
about the terrain to find a higher point. 

The data gathered by Mark One will be used in the 
following Prospector generations.

The simulations show the background terrain used 
for Mark One to learn from their context. The 
Meta-Vision visualizes the data through toolpaths 
rather than the redundant material vision. Even 
though the data is reduced to toolpaths, the 
locations of peaks and valleys of the terrain can still 
be understood.

The Prospectors go through a 6000-frame (4 min.) 
simulation to travel as much of the terrain as possible. 
If the Prospector cannot find their objectives, they 
stop.

Two metrics were analyzed to understand the 
behaviors of Mark One:

 Distance Traveled: 100(+0)
 Area Covered:  10%(+0%)

The simulations were built using Unity’s physics 
simulations capabilities, with the addition of C# 
programming.

Δ distance
Δ area

587(+36)
13%(+3%)

550(-69)
15%(-2%)

659(+53)
17%(+2%)

605(+438)
17%(+11%)

574(-13)
9%(-4%)

573(+23)
10%(-5%)

556(-103)
12%(-5%)

464(-141)
15%(-2%)

551(+0)
10%(+0)

619(+45)
17%(+8%)

606(+33)
15%(+5%)

167(-389)
6%(-6%)
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