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Abstract 

This paper presents the initial stages of prototyping a digital-
sculptural project that mines conventionally undesirable artifacts 
of mass production and material residue for their expressive 
worth. These artifacts are used as both inspiration and raw 
material to transform touch and movement into reflexive 
structures. This is done in the form of a remote controlled 
‘teleoperated’ interactive artwork. This artwork, called Gesture 
Puzzles, is inspired by antique glass and wood-framed dexterity 
puzzles that use a player’s hand movements to maneuver a marble 
through a maze. The piece describes practical collaborative 
methods that use creative electronic process to exploit both 
desired and undesired material residues from molten pressed 
glass, waterjet cutting and touch screen interfaces.  
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Introduction 
Fingerprints, smudges and smears remain on touch screens 
as biological residue of daily use. While often 
unnoticeable, these marks compose a tangible reminder of 
physical actions that have initiated digital results.   

This paper will describe the creative process behind 
making a sculpture in which disused processes and 
materials, including screen swipes, serve as a medium to 
prototype a teleoperated artwork. This work combines 
material residue in the form of wasted wood, glass and 
evidence of user interaction. These create the physical 
structure of this work, and in the rationale for their use, as 
a basis for conceptual frameworks in future iterations.  

These objectives are supported by the following three 
aims. The first is to creatively utilize the tactile experience 
of remote control/teleoperated machines in an artwork. 
This artwork is influenced by antique dexterity puzzles in 
which a player maneuvers a marble through a maze. The 
second aim is to creatively integrate latent materials and 
performed actions. This concerns the advantages of 
recycling, or making creative use of discarded or 
overlooked resources, including how to capture hand 
gestures and transform them into digitally fabricated 

objects through rapid manufacture. The third aim is to 
promote interdisciplinary collaboration between the fields 
of glass and electronic art. This is approached by 
reinterpreting, not only glass, but other analog craft 
processes in digital ways. This reciprocity is relevant to the 
field of electronic art because, with access to proper 
training and equipment, glass’ nature as an inert, non-
conductive material can be implemented expressively and 
structurally in digital artworks. After addressing these 
aims, this paper concludes by reviewing progress and 
suggesting future directions.  
  
Project Description:  
What is a Gesture Puzzle? 
 

 
Figure 1. Gesture Puzzle 1: Newcastle Bridge. Glass, enamels, 

wood, capacitive touchpad, Arduino microcontroller, 
servomotors. Hursty, Bradbury. 2015. 

 
The Gesture Puzzles will use a tablet or mobile phone to 
remotely tilt a glass and wood-framed box to maneuver a 
marble through a maze. The boxes are designed and cut 



 

through CAD/CAM. When being manipulated, their pitch 
is controlled by servomotors, which adjust the rotation of 
the X and Y axes. These servos are controlled by an 
Arduino microcontroller and will be manipulated through a 
tablet touch screen interface.  

To interact with this sculpture, the teleoperator will 
swipe a tablet to control the movement of the box.  This 
movement is similar to the analog mechanism of 
Labyrynth, a popular sphere-in-maze, pitfall dexterity 
game developed by Brio, a Swedish company in 1946. 

 

Figure 2. Brio Labyrinth game. [1]  

In Gesture Puzzles, a program will record the direction and 
pressure of a participant’s swipes. These recordings will be 
processed to display the gesture visually as 2D forms. Our 
current prototype (Figure 1) uses a capacitive touch pad, 
but we are pursuing a resistive touch screen interface as the 
most promising approach to registering the pressure of the 
screen swipes as 3D data. 

 

 
Figure 3. concept image of maneuvering a maze by swiping a 

tablet. Hursty, 2014 

This data will be used to print 3D profiles as sculptural 
records of each time the puzzle is used. Depending upon 
the various pressures applied in each swipe, they will 
appear like the troughs and peaks of a sound wave. These 
will be incorporated into the subsequent sculpture as part 
of a grid structure that constitutes the navigable maze.   

 
Figure 4. Concept image of capturing swipes as 3D profiles for 

3D-printed maze insert. Hursty, 2014 
 

Background: Path to Puzzle Making 

Gesture Puzzles resulted from a series of projects that used 
press-molded glass creatively. These projects used waterjet 
cutting and rapid manufacture to make bespoke molds for 
pressing molten glass. Muqarnas, 2014, were the first 
artworks in this series. Puzzle Boxes, 2014, followed. The 
residual materials generated by these presented an 
opportunity to make Gesture Puzzles. 

The choice to make glass boxes arose from applying 
the rising prevalence of Rapid Tooling in Rapid 
Manufacture to the cutting of sheet glass molds into which 
molten glass could be pressed. [6] The Puzzle Boxes, 2014, 
were developed to demonstrate how molten pressed glass 
forming, an obscure method within glass art, could be used 
artistically. [5] The specific premise was that by creatively 
reinterpreting pressed glass, which is based on elaborate 












