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Abstract
Keyboard, joystick and mouse are conventional interfaces in
human robot interaction (HRI) that are commonly used in
teleoperated  robots  such  as  the  urban  search  and  rescue
(USAR)  robots.  But  these  interfaces  are  inadequate  in
providing  useful  feedback  about  the  pose  of  the  robot,
which is crucial when accomplishing a critical  task under
time constraints such as USAR. When a key on a keyboard
is pressed to turn the robot or pan the camera, as soon as the
key is released, the robot or camera are off centered and the
operator  will  have  to  recall  the  robot's  pose  in  order  to
maintain  situational  awareness.  We  present  a  tangible
interface that aids the user in maintaining awareness of the
robot's pose. The interface incorporates human kinesthetics,
which is feedback on the movement and pose of our limbs
and other body parts [18]. Kinesthetic feedback can be an
intuitive  way  of  knowing  the  robot’s  pose,  reducing  the
amount  of  effort  spent  by  the  operator  on  maintaining
situational awareness.

 Introduction�

Imagine a chemical accident in a laboratory or factory. The
toxic fumes make the environment hazardous. Some of the
workers cannot leave the building under their own strength
and are in need of help. A rescue team has arrived at the
scene and their first and most vital task is to search and
rescue those victims stuck in the building. Because of the
potential  danger  to  human life,  the  rescue  team deploys
robots to find victims and identify their location. This will
reduce  the  rescue  workers’  exposure  to  the  hazardous
environment. These USAR robots will be teleoperated to
locate  the  victims.  The team of  human rescuers  will  be
notified as to their location so the victims can be quickly
transported  to  safety.  Good  situation  awareness  (SA)  is
vital for safety-critical situations, like USAR, to effectively
complete  the  task:  A  safety-critical  situation  is  one  in
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which an error or failure could result in death, injury, loss
of property or environmental harm [4].
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Design and Implementation of TUIBot
(Tangible User Interface Robot)

In any teleoperated robot there has to be a command post
and the teleoperated robot. Communication between these
two entities is through a wireless network.
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�����Z	+� �LeadTools Multimedia Software
Development  Kit  (SDK),  a  wrapper  DirectShow  library
was implemented [19]. DirectShow API calls are made to
pan and tilt the webcam in 30 degree steps.
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