
PERACT is concerned with developing our understanding of the brain 
mechanisms, which subserve our ability to plan and control action in 
space. Specifically, it focuses on the sensorimotor processes, which underlie 
the integration of sensory information and the translation of sensory 
signals into motor commands. This is not only an interesting and central 
issue within systems neuroscience but also is likely to yield much in terms 
of novel therapies to alleviate the consequences of brain damage or 
disease following head-injury. In addition, the interaction with machine 
learning and robot control will be fruitful for understanding neural 
mechanisms on the level of information processing. For studying and 
teaching this field of research, PERACT brings together scientists working 
with a wide range of techniques from theoretical modelling, single cell 
recordings in behaving monkeys, clinical neuropsychology, to system 
biology and functional imaging techniques such as functional magnetic 
resonance imaging (fMRI), and transcranial magnetic stimulation (TMS).

This Research Training Project focuses on the production of adaptive 
spatial behavior based on the interplay of perception, central information 
processing, memory, learning, and motor action. The processing stream 
from perception to action will be studied on various levels. By quantitative 
measurements of behavior of freely moving humans and animals, as well 
as by synthesizing navigation and grasping with biomorphic robots, we 
will address the overall performance. On a finer level, sensory contributions 
are investigated using psychophysical techniques, e.g. by varying the 
available sensory information, as well as by tracking movements of the 
eyes. Neural mechanisms are studied by quantifying the behavioral deficits 
resulting from brain damage in patients (occipital and parietal lobes) or 
from experimental cooling of parts of the parietal lobe in monkeys. Single 
cell electrophysiology and functional brain imaging will be used to 
investigate neural mechanisms in the normal brain. Finally, statistical 
learning theory will be employed to study learning of sensorimotor 
coordination and recovery after brain damage.

The interplay of perception and action is mediated by the flows of 
information from the environment to the organism, between sensors and 
effectors within the organism, and from the organism to the environment. 
It is this notion of information, i.e. an entity coupling perception and 
action, which is studied in biological information processing. Only in this 
framework is it possible to define the notion of relevance of a piece of 
information for the organism. This is especially clear in spatial behavior, 
which is always a closed loop of perception and action. The project focuses 
on two well-defined tasks in the field of spatial behavior, (i) path following 
and obstacle avoidance in cluttered environments and (ii) hand 
movements for pointing, grasping, and manipulation. 

Objectives Participants:

  

Methods and interdisciplinarity

Perception and Action in Space

PERACT
PERACT

[MRTN-CT2003-504003]
is a  Marie Curie Host Fellowships

for Early Stage Research Training (EST)
funded through the European Union Research Programme [FP6]

PERACT

  central processing                    effecctors                          enviroment   

    
    

    
   

   
   

 s
en

so
rs

P4: Thier
Cortico-cerebrellar

interplay

P3: Il
g

Sensorim
oto

r

in
te

gra
tio

n

P
2

: W
er

n
er

C
o

lo
r-

g
u

id
ed

b
eh

av
io

r

P1: S
chie

fe
r

Spatia
l b

ehavio
r

and fu
nctio

nal

perim
etr

y

P8: Schölkopf
Self-supervised
motor learning

P7: Schnitzler

Neuroethology of

spatial behavior

P
6

: M
allo

t
N

avig
atio

n
 an

d
sp

atial co
g

n
itio

n

P5: Karnath

Spacial reference

fram
es

U. Schiefer [University Eye Hospital]

A. Werner [University Eye Hospital]

U. Ilg [Neurological Clinic]

B. Schölkopf [MPI for Biological Cybernetics]

H.-U. Schnitzler [Dept. of Zoology)

H. A. Mallot [Dept. of Zoology]

H.P. Thier [Neurological Clinic]

H.-O. Karnath [Neurological Clinic]

The collaborating labs employ a wide selection of research methods relevant to the study of 
perception and action in space. Locomotor, pointing, and manipulation behaviors are 
quantitatively measured by various tracking devises (video, infrared; Karnath, Mallot, 
Schnitzler, Werner). Simultaneously, active sensing behavior by eye movements (humans, 
monkeys), head movements, or bio-sonar (bats) will be monitored (Ilg, Mallot, Schiefer, 
Schnitzler, Schölkopf, Werner). Virtual reality is a tool for generating complex and interactive, 
yet well controlled stimuli for behavioral experiments (Mallot). Visual field perimetry is a 
renowned focus of the Tübingen University Eye Hospital (Schiefer). Imaging equipment is 
available for quantifying brain lesions or monitoring brain activity while performing 
behavioral tasks (Karnath, Thier). Neural activity is also accessed by single unit recording (Ilg, 
Mallot, Their, Schnitzler), as well as by local tissue cooling (Thier). Computational 
neuroscience and statistical learning theory are used to model sensori-motor learning and 
integration and implement spatial behaviors in robots (Schölkopf, Mallot). Finally, 
psychophysical techniques are well established in all collaborating labs (Ilg, Karnath, Mallot, 
Schiefer, Schnitzler, Schölkopf, Thier, Werner).

The organisational management. The "PERACT" project will be managed scientifically, 
administratively and financially by the Executive Committee (ExCom). The ExCom will be 
formed at the beginning of the project and includes by virtue of their authority the project 
coordinator, one representative of the Research Management Unit (RMU; Stabsstelle 
Wissenschaftsmanagement) and by vote one representative of the team leaders and the 
Marie Curie fellows. The ExCom will have responsibility for:

+  Overall planning efficiency (including finances, recruitment and publicity (see below))
+  Communication between teams
+  Monitoring and reporting of progress
+  Reports to the EC and contractual issues on behalf of the 'PERACT' project

Decision Making Procedure. Decisions will normally be reached by consensus within the 
project but should formal decisions be necessary the ExCOM will be implemented by simple 
majority vote.

Progress Monitoring and Reporting. Each year the coordinator will prepare a progress report 
along with a consolidated overview of the incurred costs and budget situation on the basis 
of the cost statements supplied by the teams. In addition the ExCom will implement further 
specific items in order to keep all the partners fully informed about project status, planning 
and any other issues. These will include quality assurance, safety and environmental 
measures. Each team leader will be responsible for the progress of the in lab-training they 
are supervising and will be contacted by the ExCom if their package is not progressing 
according to plan. It will be the responsibility of the team leaders to report immediately any 
development which may impact negatively on the success or scheduling of the project.

Research Management Unit
The RMU will have responsibility for:

+  Organizing the recruitment of the fellows
+  Creating and updating of an informative homepage

+ Short newsletters informing all participants of the overall stage of the 
project
+  Supervision of monthly scientific reports of the fellows
+  Organizing the complementary training activities 
+  Organizing every six weeks a fellows' meeting
+  Organize communication with EC

The funds for the proposed 'PERACT' project will be managed centrally by 
the Research Management Unit (RMU) and distributed to the twelve 
subprojects when an appropriate fellow is recruited. Financial reports will 
be created internally twice per year and externally one per year.
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