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Can a human + stick create a temporary whole new 
agent-world circuit, rather than simply exploiting the 
stick as a helpful prop or tool



What’s in an Interface?

“a point of interactive ‘contact’ between components such that the relevant 
interactions are well-defined, reliable and relatively simple” (Haugeland 1998, 
213).

Haugeland stresses that human sensing typically yields very 
task-variable, high-bandwidth forms of agent-environment 
coupling and thus to argue that no genuine interface or 
interfaces separate agent and world.



New Systemic Wholes

Infants must learn which neural commands bring 
about which bodily effects, and must then practice 
until skilled enough to issue those commands 
without conscious effort.

“it is simply good design not to permanently lock in 
knowledge of any particular configuration but 
instead to deploy plastic neural resources and 
an ongoing regime of monitoring and recalibration”



Tool to Transparency

One sign of successful calibration is that once fluency is achieved, the specific 
details of the (old or new) circuitry by which the world is engaged fall 
“transparent” in use.

Blind users of Tactile-Visual Substitution Systems (TVSS) use tactile signals 
to “see.” They perceive the external world, not the vest providing feedback. 





Incorporation Versus Use

Critic: “You are making quite a song and a dance out of this, what with talk of 
brand new systemic wholes and so on. But we all know we can use tools and 
that we can learn to use them fluently and transparently. Why talk here of new 
systemic wholes, of extended bodies and reconfigured users, rather than just 
the same old user in command of a new tool?”

This is the right question…



When we become skilled at using a tool 
like a stick, it becomes part of our body 
schema, our internal representation of 
the body’s boundaries and capabilities. 

“Fluently using a stick, we feel as if we 
are touching the world at the end of 
the stick, not... as if we are touching 
the stick with our hand.”





Three Grades of Embodiment

Mere Embodiment: The body is a passive tool controlled by reason.

Basic Embodiment: The body’s dynamics and sensor placements actively 
influence actions.

Profound Embodiment: The system integrates body and environment into a 
unified whole.



“A profoundly embodied creature or robot is thus 
one that is highly engineered to be able to learn to 
make maximal problem-simplifying use of an open-
ended variety of internal, bodily, or external sources 
of order”.

“Rather, they are promiscuously body-and-world 
exploiting. They are forever testing and exploring 
the possibilities for incorporating new resources and 
structures deep into their embodied acting and 
problem-solving regimes. They are the minds of 
“natural-born cyborgs”—of systems continuously 
renegotiating their own limits, components, data 
stores, and interfaces. On this account, the body is 
both critically important and constantly 
negotiable”



Thanks!

Dr. Mark Miller
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