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Activity-dependent stimulation techniques in Neu-
roscience have been mainly applied under the dynamic
clamp concept for electrophysiological experiments. The
same principles underlying dynamic-clamp can be gen-
eralized to develop a broad spectrum of protocols in
neuroscience research and, particularly, in neuroethol-
ogy. The ability to change a stimulus as a function of
real time events detected in ongoing activity can reveal
many types of dynamics hidden under traditional stimu-
lation protocols and bridge between disparate levels of
analysis [1,2]. Furthermore, activity-dependent stimula-
tion can be used to explore plasticity, learning and
memory mechanisms and to exert control under normal
or pathological situations. In this scheme, animal beha-
vior can be monitored and stimuli can be driven as a
function of events that evolve in time and are not peri-
odic or predictable a priori.

We have developed an online video tracking and
device triggering system to implement neuroethological
activity-dependent stimulation protocols. The system,
developed within the RTBiomanager software [3], is able
to monitor the animal behavior and trigger stimulus by
building device control signals which can have an adap-
tive temporal structure based on events detected from
the online video tracking.

This system can be used to implement a wide variety
of model-driven conditional training experiments, learn-
ing protocols and behavioral control procedures. Beha-
vioral monitoring is mainly implemented through online
video tracking while stimulation can be driven through
the online control of visual, auditory, olfactory, mechan-
ical or electrical cues. The system allows defining events
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from multiple modalities when available and combining
different stimulation techniques.

We illustrate the use of these protocols with an exam-
ple of activity-dependent stimulation for the elephant
fish Gnathonemus petersii. This fish has poor eyesight
and uses a weak electric field to find food, to navigate
and for communication purposes. In our example we
use adaptive electrical stimulation as a function of the
fish position as detected from the online video-tracking.
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