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into mechanical motion (air inflation initiating skin 
movement) as output. An Infra-Red (IR) Phototransis-
tor was used and a Graphic User Interface (GUI) was 
programmed to illustrate the step-response cycle, 
the curvature of which indicates capacitance value 
per one step (1 2 3 4 framing) over time. An addi-
tional interface was developed which converts volt-
age units to candelas (approximating the 1 to 5 volt 
range to the IR wavelength). The Processing (JAVA 
based software) serial library allows for easily read-
ing and writing data to and from external machines. 
It allows two computers to send and receive data and 
give back the flexibility to communicate with custom 
microcontroller devices, using them as the input or 
output to the JAVA based PROCESSING program.

Material Excitation (response output): Motor 
Integration [Microcontroller Programming]: Prior 

to integrating the light sensor with a motor which 
would allow for air-pumping into the structure, this 
exploration looks at a much simpler problem: the 
actuation of a motor and a fan to blow up a sealed 
plastic bladder connected to it.

Sense-response Integration: Light-Air Conver-
sion Protocol [Microcontroller Programming]: The 
circuit-board schematics (figure 8 on the right) il-
lustrates the general layout in which the light sensor 
and motor are integrated. The INPUT header to the 
right of the image indicated the connection to the 
light-sensor which will extend ideally for each scale 
element in the skin. The VALVE at the bottom left in-
dicates the position of the motor, actually a solenoid 
valve (figure 8 on the left) which simply acts like a 
gate that targets the air from the pump to the blad-
der. The gate opens with response to light: beyond a 

Figure 6
3-D printed mould with wires 
(inserted in plastic tubing). 
The composite structure al-
lows for the incorporation of 
the structural elements (bent 
wires) within the skin (rub-
ber), which was designed to 
allow for inflation “pocket” 
elements.

Figure 7
Circuit board and light sen-
sor integration. The circuit 
was designed to read light 
levels and convert them into 
voltage, which in turn would 
allow for the inflation of blad-
ders within the structure.
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given light level, the gate opens, and air is pumped 
to a local bladder attached to a scale component 
on the skin structure. The circuit board itself is com-
prised of the INPUT header (light-sensor), the “out-
put” header (valve), the Microcontroller, resistors, a 
capacitor and a transistor (figure 8 on the right).

Prototype demonstration

The structural skin is made up of a cylindrical diago-
nal grid support-structure to which are attached the 

light-sensing scales. The scales are made of stainless 
steel sheets, custom cut to fit the cylindrical mesh 
(figures 9, 10).

Each scale is designed to accommodate a light 
sensor within its surface area, and a structural peg-
like element attached to its interior surface which 
would allow for effective inflation of the local com-
ponent. Preceding from the cylindrical construction 
generation the goal was to design an interstitial skin 
which would act as air-bladders for each scale on 
the skin.

Figure 8
Ligh-Air Conversion Protocol 
Image showing the solenoid 
valve board and the circuit 
board schematics

Figure 9
Digitally generated para-
metric models showing the 
scale elements and the nested 
cutting pattern for the Water 
Jet Cutter (WJC). The global 
surface was rationalized to a 
ruled (cylindrical surface) out 
of which the scales were cut 
and assembled.

Figure 10
Final prototype (work in 
progress) showing scale in 
motion with response to the 
changing light levels. The 
images illustrate closed and 
open states of the final model, 
incorporating scale geometry 
and material behaviour as the 
parameters establishing the 
final form.
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 The general aim was to generate an in-between 
skin which would consist of a semi-structural mesh 
and a system of inflatable bladders which would in-
flate locally. The skin is made of stainless steel scales, 
placed on a cylindrical structure, which tilt with re-
sponse to light in a localized manner such that the 
tilt degree is directly informed by light levels. In this 
prototype an inflatable skin allows for the reconfigu-
ration of its local members.

Summary and conclusions

The term “FAB Finding” which follows from the notion 
of “form-finding” emphasizes the role of digital fabri-
cation as a design driver in and of itself. It stresses that 
the coupling of a given tool to its task is instrumen-
tal to the design process itself. This work attempts to 
establish “FAB Finding” protocols for a light-sensing 
inflatable skin system. By developing a working pro-
totype which incorporates material and electrical 
behaviors and properties through the use of a range 
of rapid prototyping and CNC tools, this exploration 
demonstrates design abilities to integrate physical 
and digital media as scaled constructions and perfor-
mance-driven architectures, beyond their traditional 
role as representation and simulation media. More-
over, beyond the demonstration of a working proto-
type, the description of “design through fabrication” 
may support such material sensibility in design. Each 
exploratory phase aims at establishing a conceptual 
framework which may promote such novel interpreta-
tions of digital design tools, techniques and technolo-
gies. Finally, the notion of “FAB Finding” is manifested 
in this work as a design method which promotes the 
creation of novel structural systems through pro-
cesses of digital fabrication and assembly. Sensors, 
and other applied electronics, become ubiquitous in 
that they are considered part of the material system 
at hand, and at the same time, define its behavior.
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