
Metonymy in Gestures: Principles for gesture-based interface design

Gesture-based input in Human Computer Interaction (HCI) can be enabled by two broad 
types of technologies: tangible and deviceless. The more common tangible technology involves 
the use of touchable surfaces, requiring physical contact for gestural input (e.g. touchpad). The 
tangible input device stands in for a certain tool or sports equipment (e.g. a volume dial on iPods, 
golf club). By contrast, the less common and more cutting edge deviceless technologies do not  
require the manipulation of an input device or a surface, but instead recognize gestures via visual,  
audio or motion sensors (e.g. Natal Project, Microsoft).

The cognitive-semiotic perspective (Mittelberg & Waugh 2009) taken here suggests that 
input devices involving external tools impose a contiguity relation (i.e. physical contact) between 
the objects and the hands manipulating them. In Roman Jakobson’s terms (Jakobson & Pomorska 
1983),  these gestures involve ‘external  metonymy’. Gestural input in deviceless technologies,  
however, relies on similarity and/or conventionality relations between the gestures and the actions 
or objects they represent. These modes also enable the interface to correctly recognize gestures as 
belonging to the set of gestural signs known by the system. ‘Internal metonymy’ (i.e. synecdoche) 
is at work here: the human body becomes (part of) the device.

To  date,  gesture-based  interfaces  using  deviceless  input  technology  have  been  mainly 
employed in gaming and training applications where users ‘gesture’ the operation of a tool such 
as swinging a racquet to play tennis or maneuvering a fire extinguisher in fire fighter training. 
However, little work has been done to understand how the naturalness of gestures in spontaneous 
interpersonal communication can be exploited for interface design (Buxton 2007). This is largely 
because interface designers lack a systematic understanding of gesture types,  their utility and 
cognitive implications for communication. For example, how do we design a computer interface 
to recognize a gesture conveying that the screen be erased - should the computer be designed to  
recognize the enactment of the erasing gesture as if holding an eraser (external metonymy) or a  
swiping gesture of the user’s hand (internal metonymy) or both? This work aims at developing a 
cognitive-semiotic framework for the effective use of gestural input drawing from gesture styles 
in face-to-face communication.

Building on research on gesture-based interface design (Karam 2009; Shaffer 2008) and 
semiotic approaches to HCI (Anderson 2000), this paper provides HCI design implications 
derived from an empirical study of gesture use in natural discourse. Sixteen native American-
English speakers were asked to describe how to perform everyday common tasks in order to 
identify speakers’ tendencies to either produce gestures involving some kind of imaginary object 
or gestures where the hand itself becomes an object (Müller 1998). All gestures were analyzed 
with respect to the preferred use of external vs. internal metonymy. We report on findings that 
inform design of deviceless gesture-based interfaces from the perspective of gesture studies and 
cognitive semiotics.
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