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Robots are becoming more and more a part of our
daily life. Therefore, there has been an increasing
interest in developing robots that are able to interact
with  humans in tasks where human-robot
collaboration is essential. Anthropomorphic shape
and human-like movements have been pointed out as
key characteristics of a robot in such human-robot
collaboration environments (Duffy 2003, Fukuda Et
Al 2000, Fong Et Al 2003), allowing the human user
to more easily interpret movements of the robot in
terms of goals. Sebanz, Bekkering and Knoblich
(2006) support the idea that predicting the motor
intentions of others while watching their actions is in
general considered a fundamental building block for
successful human joint action. The prediction of
action outcomes may be used by the observer to
timely select an adequate complementary behavior
(Bicho Et Al 2009, 2010a, 2010b), contributing to an
efficient coordination of actions and decisions
between the co-actors in a shared task.

The aim of this PhD project is to endow an
Anthropomorphic Robot System (ARo0S) with human-
like reaching, grasping and manipulation, by
combining diverse skills in engineering, mathematics
and human motor control. The robotic platform used
in the human-robot collaboration tasks has been
designed and built at Department of Industrial
Electronics, University of Minho, and consists of a
static torso, equipped with a seven degrees of freedom

(DOF) anthropomorphic robotic arm (shoulder - 3
DOF, elbow - 1 DOF, wrist - 3 DOF), a three fingers
robotic hand and a stereo vision system mounted on a
pan-tilt unit (for details see Silva Et Al 2008). Its
design and construction, as well as the equipments
mounted on it, were supported by two research
projects:

- JAST (Joint-Action Science and Technology),
European project financed by European Commission
(ref. IST-2-003747-1P);

- Anthropomorphic robotic systems: control based on
the processing principles of the human and other
primates' motor system and potential applications in
service robotics and biomedical engineering,
Portuguese project financed by FCT (Fundagdo para a
Ciéncia e a Tecnologia) and University of Minho (ref.
CON-CREEQ/17/2001).

Using knowledge from experimental work and
functional models of human upper limb we are
developing a model for movement planning and
control of ARo0S robotic arm and hand for reaching
and grasping objects in 3D for different objects and
grip types. Our aim is to generate smooth, fluent and
collision-free  arm and hand movements that
qualitatively explain the main characteristics of hand
and arm trajectories observed in experiments with
humans (Lommertzen Et Al 2008). We are
particularly interested in exploiting the obstacle
avoidance mechanism proposed by our colleagues



from human motor control (Meulenbroek Et Al 2001;
Rosenbaum Et Al 2001, 2006, 2009; Vaughan Et Al
2006) for the robotics domain.

The movement planning and control model is used as
part of the robot control architecture to generate the
overt motor behavior in different shared tasks. The
results show that our strategy to borrow principles
from human motor control is a feasible approach
towards more human-like movements of an
anthropomorphic robotic arm and hand.

The field of anthropomorphic robotics is widely
recognized as the current “Grand Challenge” for
robotics research. The main motivation is that these
robots once viable will find a great number of
applications in service tasks requiring the robots to
display abilities and skills that are compatible with
those of human, and will permit to advance towards
better rehabilitation of movement in amputees (e.g.
intelligent and more human like prostheses).
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