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The video shows a rich multi-modal multi-user
telepresence system, which was developed within the
SFB453 funded by the German Research Foundation
(www.sfb453.de). As a complex application scenario, the
remote repairing of a broken pipe is presented, see Fig. 1.
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Fig. 1. Application scenario: repairing of a broken pipe

The system basically consists of two operator-teleoperator-
pairs. The corresponding hardware setup is shown in Fig. 2.
While one of the operators interacts with a stationary human-
system-interface, the other operator uses a mobile one. Both
systems provide visual, auditory, and haptic feedback and
enable to control the motion of head, arms, and grippers as
well as the locomotion of the corresponding teleoperator.
In contrast to the stationary human-system-interface [1],
where a pedal is used to control the locomotion of the
remote teleoperator, the mobile haptic interface [2] allows
controlling it by simply moving about. In order to cope with
space restrictions on the operator site “motion compression”
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is used in the latter case [3]. The technique is based on
mapping straight motions in the remote environment on
circular motions in the local environment. In this way, the
operator can travel arbitrarily large distances without running
out of space.

In order to present location unbound views of the tele-
operators’ surroundings, a PMD sensor is mounted above
the cameras. While panning over the scene depth images are
captured and processed to form a 3D model. The geometry
information is transmitted continuously to the operator site
by the use of MPEG-4 BIFS. By combining the geometry
information with the video streams of the RGB Cameras a
photorealistic model of the scene can be presented to the
human operator [4], [5].

In order to increase the degree of immersion and the
feeling of co-presence for both operators, the acoustic modal-
ity is added. By using real-time 3D sound synthesis over
headphones, the voices of the peer are spatially rendered
according to the relative positions of the teleoperators [6],
[7]1. On this account the voice of one operator is sent,
along with the tracking information of the corresponding
teleoperator, to the second operator and vice versa.

The maintenance tasks consists in repairing a broken pipe
by mounting and fixing an appropriate clamp around it. The
videos shows how one of the operators moves the clamp over
one end of the pipe and aligns both ends, while the second
operator centers the clamp at the breakage and tightens the
SCrew.

The whole demonstration course is shown in Fig. 3.
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Fig. 2. Hardware setup, left: stationary human-system-interface, middle: teleoperators, right: mobile human-system-interface

Fig. 3. Photo story of demonstration course
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