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Abstract The aim of this paper is to document the production process of the Kodek collective project, 

which was developed in the Design Laboratory at MAEDI, acronym in Spanish for Maestría en Diseño 

Interactivo (Master in Interactive Design). The Proyecto Kodek (Kodek Project) is set as an installation 

based on the concept of autopoiesis, and composed of a modular, manipulable structure. This 

structure works through an electronic system that features data-collecting sensors and processes the 

data generated from the interaction with the public. 
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The Kodek Project The Kodek Project is an interactive installation conceived as a synergic and 

cooperative system consisting of a tubular, modular, and sensitive structure built based on 8 

regular tetrahedral (Image 1). These figures are interconnected and contain a series of sensors 

capable of translating movements into sounds and images. 

The proposal stems from considering the installation as an open system, an autopoietic machine 

capable of transformation. This results from the system’s feedback: on the one hand, it seeks to 

make the installation responsive to its environment and visitors; on the other hand, it seeks to 

make an impact on that environment and visitors through an interaction (Costa Alisedo, 2014). 

Based on these premises, we defined five axes: modularity, homeostasis, symbiosis, autopoiesis 

and biomimetics, from which we worked on different aspects of interaction, using this system. 

Firstly, the structure was designed based on the concept of modularity; that is, on the repetition 

and connection of a minimum unit. The articulated nature of this unit or module makes it possible 

to modify the spatial configuration of the structure through the participation of the visitors: it can 

be touched, pushed, moved, rotated, and stacked. The spatial organization ranges from a linear 

to a radial configuration, with different variations and combinations of both alternatives, making 

the space that outlines the structure more complex. Modularity considers how this system could 

grow, making it possible to expand and adapt the structure to different exhibition venues. 
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The chosen structural module is an autonomous unit; that is, one that could exist separately from 

the whole. However, the articulation of these modules across different spatial configurations is 

likely to favor a resting position in which the system seems stable, regardless of the particular 

state of each module. This balance is dynamic since it can be modified by the interaction of 

people: the structure will adapt based on gravity; the sound will change, and the resulting images 

will vary according to the intensity of the movement, slowly returning to their initial balance state. 

In this regard, we focused on the concept of homeostasis, an organism's tendency towards 

achieving an inner equilibrium that compensates for external changes by exchanging energy 

with the environment. With this concept in mind, the installation was conceived as a joint search 

for balance with the visitor, and complemented by people’s interaction with the structure. During 

the interaction, Kodek becomes an extension of the body, a linking element that, through its 

motion, connects one visitor to the others in the movement itself, and is reflected in the sounds 

and images. In this way, the system is activated: it will tend to keep the variables constant within 

its configuration and balance the forces exerted by each participant.  

 
Image 1. Kodek Project. Modular structure, assembled on the 4th floor of FADU 

 

This interaction is based on the concept of symbiosis, an interaction that is beneficial for both 

parties. In this sense, the installation is completed by the participation of the visitors. Kodek needs 

the visitors to change itself: there’s an initial state of rest where the structure, sound, and image 

remain constant. This state changes when the visitors move and the installation adopts a new 

state, modifying the environment: the structure is rearranged, the rhythm and volume of the 

sound vary according to the comfort of the system, and the image is transformed based on the 

color, size, and density of the representation. All these aspects reshape the relationship between 

an individual, the environment, and other visitors. 

The project addresses and studies the idea of autopoiesis. The term “autopoiesis”, as defined by 

the biologists Humberto Maturana and Francisco Varela, refers to the "(...) network of component 

productions that closes in on itself because the components it produces constitute it, generating 

the same dynamics that produced it (...)" (Maturana and Varela, 2003, p. 15). In other words, it refers 

to the way in which a system remains alive. Kodek is designed as an autopoietic machine; that is, 
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an installation arranged as a system where its organization is a variable that remains constant 

throughout the interaction. 

In the proposed installation, the relationships between the different components are based on 

the morphology of the structural module, how the modules are linked, their "sensitive" 

mechanisms, and the potential types of participation on behalf of visitors. Despite being a 

manipulable structure, its different configurations maintain the same identity: the relationship 

between its components remains constant even if they are continually flowing or changing.  

The interaction results in a complex system that depends on the direct participation of the user. 

Said interaction is impossible to predict, thus making them emerging events (Kramer, 1995). The 

structure ceases to be a static element to become a dynamic system as a whole. 

By conceiving this installation as a "living" system, and relying on a biological approach, the 

concept of biomimicry was used to guide the search for the resolution of this system. The starting 

point was the structural conformation based on molecular chains, where we can find a structural 

module in the shape of a tetrahedron, inspired by the molecular structure of covalent bonds. The 

linking and movement of these modules determine the morphology which varies from compact 

forms to linear and rhizomatic structures. 

Both the morphology and the proposed materials are based on the structural and spatial 

efficiency of the system. We studied tubular structures that could be transformed upon the 

manipulation on behalf of the users. In all cases, rigid and flexible elements could be found, and 

were therefore included in the structure of the installation. Several prototypes of the structure 

were analogically created and later rendered in 3D modeling using Grasshopper, where we could 

test the different spatial variations, their scale, and their materiality. 

Based on the results from these tests, we decided to work with 50 mm lightweight rigid PVC 

pipes with a length of 1.5 m, and flexible nodes articulated through seals. This allowed, on the one 

hand, for the structure to be manipulated by visitors and, on the other hand, for it to be 

transported to be exhibited in different cultural centers. 

To that end, we developed a sensitive device placed inside the linear elements to allow the users 

to interact with the installation. The objective was to design a small and low-cost wireless device 

that could be installed inside the structure so as not to limit its mobility. The maximum cost could 

not exceed USD 20 per unit. It was decided to manufacture at least 6 to have a complex record of 

the interactions and states of articulation of the mobile sculpture. The devices send orientation 

and relative movement data via Wi-Fi to a system that registers this information for subsequent 

analysis and the generation of real-time graphics using a Processing-programmed app. 

The device used is based on ESP8266 technology from the company Espressif Systems. A Wemos 

D1 mini module runs the ESP8266 chip. This type of microcontroller device comprises all the 

necessary stack required to function as a Wi-Fi access point or Wi-Fi client. In our case, all the 

devices work in “client” mode and access the host in the local network through an AP router 

configured for this purpose. The sensor module is an integrated MPU6050 sensor from 

Invensense. This sensor features a precision accelerometer and a gyroscope, as well as an on-chip 
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system for complex movement analysis that accurately evaluates position and orientation. (Image 

2/A/B/C/D) 

 
Image 2. Components of the device held in the tubular structure 

 

For practical purposes and to move forward with the project as swiftly as possible, the sensor and 

the MCU device were manually integrated through the rigid wire technique, which was widely 

used in the 50s and 60s to build complex circuits. Since both modules (MCU and Sensor) are 

simple, this technique makes the integration a trivial process. (Image 02/B/D) 

Each device includes a rechargeable battery. For this project, we implemented cellphone power 

banks, a commonly used device. They allow for substantial autonomy and provide the 5V needed 

to power the Wemos module and the sensor. Incorporating batteries provided greater freedom 

in the structure, avoiding cables that would have limited its movement. (Image 02/C/E) 

The experience of conducting this project summarized the interdisciplinary work promoted by 

the Design Laboratory, where the four foundational axes (Design, Art, Science, and Technology) 

that relate to all the contents of MAEDI converge. This project is defined as a synergic and 

cooperative system in its conception, its development, and ultimately its exhibition, and it’s open 

to visitors’ participation from a playful and experimental perspective. 

 

Credits 

The project was exhibited from November 21 to 24, 2019 as part of the Artmedia 20º 

(artmedia.maimonides.edu) event organized by the Universidad Maimónides, in the Centro 

Cultural de la Ciencia – C3 (ccciencia.gob.ar), located in the city of Buenos Aires, Argentine 

Republic. 

Authors of Original Kodek Project: Miguel Angel Angeleri, Marianela Benítez Mingrone, María 

Sofía Piantanida, Yecid Murillo.  

Parametric Design: Architect Arturo De La Fuente. 
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Media Laboratory: Arduino-based structures, sensors and control by Diego Alberti, Fabricio 

Costa, Ale Papa. 

Link to this project’s documentation: www.maedi.com.ar/maedi-kodek/  
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