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The goal of the AccuRobAs project, which is founded by the European Union within the 
6th framework, is the development of an innovative and universal surgical robotic 
assistant. To reach these goal two demonstrators will be constructed: one for a minimum 
invasive scenario with 3 robots and one for a laser osteotomy scenario with a robot. A 
new class of lightweight robots is used, the LBR III and the MIRO robot developed by 
DLR (German Aerospace Center). The MIRO robot is a lightweight robot optimized for to 
the particularly needs in minimal invasive surgery, while the lightweight robot LBR III is 
already manufactured by KUKA for industrial purposes.  
Both robots are characterized by missing rigidity, but nevertheless reach a very high 
accuracy due special control schemas. In the second year the complete tele-
manipulation system for the minimal invasive scenario was developed, consisting of 3 
MIRO lightweight robots, endoscopes and actuated and sensorised surgical instruments 
together with haptic input devices. In the laser osteotomy scenario the experimental 
system was developed and calibrated consisting of a laser, lightweight robot, articulated 
mirror arm, scanhead, optical tracking system and further sensors. A skull was 
registered and the appropriate accuracies were evaluated. Currently motion 
compensation is developed for both demonstrators for breathing and for beating heart 
motion and the results will be integrated in the third year. A further aspect is the 
development of suitable planning and control systems. It should carry out technical 
requirements as well as an easy to use user interface. To reach this a workflow system 
is integrated and the developed plans are examined with validation tools. In the following 
third year both systems detailed tested to prove the accuracy and the usefulness for 
surgery. The project is coordinated in the three-year run time (start October 2006) from 
the IPR at the University of Karlsruhe (TH). 
 

 
 

Robotic guided laser ablation on bone with the LWR III robot 



Collision-free path and pose planning for a telemanipulator system in 
minimally invasive surgery (GK 1126) 
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Main target of project T1 of Research Training Group 1126 is the development of 
methods and techniques to optimise the setup for a telemanipulator-assisted minimally 
invasive visceral intervention. The manipulators' pose and configuration as well as the 
positions of the trocars are to be optimized, so that all targets can be reached and no 
collisions between the manipulator arms may occur. Additional criteria are sufficient 
dexterity and an optimal view over the operation area for the surgeon during the 
intervention. 
In 2008 the focus was on finding the optimal placement of the telemanipulator and the 
configuration of the passive joints of the patient side manipulator. 
To perform the optimisation we worked on a simulation environment which includes a 
patient model and a kinematic model of the telemanipulator. With the simulation the 
reachability of the target area and the risk of collisions can be evaluated. 
Furthermore a concept was developed how to integrate the telemanipulator in the 
process of finding the optimal position of the trocars. The positions which had been 
planned so far were optimised for manual laparoscopic surgery. 
 

 
 

Patient‘s model and instruments of the telemanipulator; visualised setup configuration   
of the daVinciTM Surgical System 

 
 
 
 
 
 
 



Image guided navigation of a laser beam for microsurgical bone 
ablation at the lateral skull base 
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Goal of the project is a precise and laser based bone ablation for micro surgical and 
function keeping operations at the lateral skull base. The removal of bone for opening 
the inner ear in order to insert an electronic hearing aid (cochleostomy) necessitates 
high precision. One challenge for this kind of intervention is to preserve the lining 
membrane of the cochlea till electrode insertion. 
In 2008 the system developed in the preceding two years was evaluated for image 
guided control of laser cochleostomy. For the first time laser ablation allowed to preserve 
the lining membrane as far as possible without leakage of perilymphatic fluid out of the 
scala tympani. Microsurgical modelling of the laser ablation process allows in addition to 
plan and execute the bone removal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MITRA - Operation planning for minimal traumatic interventions on the 
lateral skull base 
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In this project the applicability of keyhole surgery on the lateral skull base is examined in 
cooperation with the university hospital of Düsseldorf. Medical doctors expect to achieve 
the conservation of the structural integrity of anatomical structures. Because the area 
this is going to happen in is composed of rigid bone channels need to be drilled towards 
the target structures before any endoscope can be inserted. These channels constrain 
the working area of the surgeon a lot. Therefore a precise preoperative planning by the 
surgeon is essential. 
Within the project the IPR develops software for supporting the medical doctors in the 
development of the new operation technique and for actually planning the final 
intervention. 
During the previous year a software tool for manual planning of the aspired drilling 
channels had been completed. This tool and its algorithms have now been used within 
several medical studies in order to determine the reachability of the target structures by 
processing a database of anatomies from anonymized patients. In these works the 
available space around the target structures has been analysed for its use to contain 
artificial cavities for the first time. These cavities are important for extending the 
available working space of the tools so operations at the situs are feasible. In order to 
merge the information that has been extracted from medical imaging data of several 
patient studies several methods for interindividual registration have been developed and 
evaluated. 
 

 
 

Schematic view on a Minimal Traumatic intervention 
 
 



ROBOCAST - ROBOt and sensors integration for Computer Assisted 
Surgery and Therapy 
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The ROBOCAST project is a European Project the IPR together with partners from Italy 
(Politecnico di Milano, Azienda Ospedaliera di Verona, Università di Siena), Israel (The 
Hebrew University of Jerusalem, Technion, Mazor Surgical Technologies Ltd), Germany 
(Technische Universität München) and Great Britain (Imperial College London, 
Prosurgics Ltd) is working on. It aims at developing technologies focusing on robot 
assisted keyhole neurosurgery. A modular system will be developed with two robots and 
one active probe cooperating among them. A gross positioning 3-axes robot will support 
a miniature Stewart platform holding the probe to be introduced into the skull of the 
patient to reach the surgical target. Optical trackers, electromagnetic position sensors 
and force sensors will extend the robot's perception by providing the control system with 
position and force feedback from the operating tools. The IPR is responsible of 
implementing the high level control, which will coordinate the components of the 
distributed robotic system. 
During the first year (2008) the user requirements were gathered together with medical 
doctors and the system was specified in detail during several sessions after it was 
decided that the target applications will be a tumor biopsy, multiple target therapy of 
tumors and deep brain stimulation. Since then the IPR has been setting up a middleware 
to plug in all distributed software components and started implementing the software 
interfaces together with the partners responsible for the particular components. In 
addition to that a simulation framework was built to allow virtual representations of the 
hardware components to be used during the time of development because not every 
piece of hardware will be available on every site. 
 

 
 

Assembly in the operation theatre: Gross positioner (1), Fine positioner (2),     
Endoskope (3), Elektromagnetic trackingsystem (4), Optical tracking (5),               

Screen (6), Control computer (7) 



Virtual Reality Training System for Neurosurgical Interventions 
 
DeMauro, A. 
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The aim of this project is the development of a virtual reality training system for 
neurosurgical interventions. This will be the first example of neurosurgical training 
system using the same real microscope used in the operating room. 
The IPR has developed a prototype of a stereoscopic augmented reality microscope for 
intraoperative presentation of complex preoperative patients' images. 
We are extending this existing platform, providing a neurosurgical training system based 
on a virtual environment set up on reconstructed human organs from real patients' 
images. 
Using a haptic feedback device, the surgeon is given an immersive experience while 
drilling through the skull or touching the brain tissue.  
The realism of the simulation will be provided by an accurate human tissue modelling, 
using force feedback device and, for the visual feedback, rendering the virtual scene 
directly on the oculars of the operative microscope.  
This work is part of COMPUSURGE project in tightly collaboration with the University 
Hospital of Heidelberg. 
During the year 2008 the microscope has been connected with Phantom Desktop Haptic 
interface. The rendering (graphical and haptic) software was developed based on other 
open source API. The first soft and hard tissues interaction was realized and tested. To 
complete the prototype with a high performance navigational tool inside the real patients' 
images, a module was realized to connect our software with 3DSlicer and it's now under 
test. 
 

 
 

Neurosurgical training system based on a operating microscope and VR 
 



CompuSurge/NEAR: Augmented reality in a navigated endoscope 
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The aim of the project is to navigate and endoscope and to augment its video with 
augmented reality structures derived from CT/MRI models which will be used by 
surgeons as a future references. 
In the context of the sub-project COMPU-SURGE/4 a single-lens, navigated endoscope 
is developed with applications to 3rd ventriculostomy performed in case of 
hydrocephalus or cyst fenestration. The goal of the project is to allow quantitative 
endoscopy to be performed and to give the surgeon augmented reality and triangulation 
support. 
In the year 2008 the modules of augmented reality, patient registration and triangulation 
of 2D pixel clouds from many poses have been developed. The application provides 
already navigation, augmented reality and triangulation features; the corresponding 
models will be object of test in 2009. 
 

 
 

The NEAR System for active endoscopy.  
Left: point cloud generation.  

Right: different 3D-Reconstruction functionalities in the virtual scene 
 
 
 
 
 
 
 



Growth modelling of human crania with craniosynostosis 
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The main goal of this project is an improvement of the diagnosis methods relating to 
pathologically deformed skulls. Therefore a modelling of the healthy cranial growth is 
essential initially. Here the pathological evolution process has to be derived by a 
comparison between the corresponding data sets. Thus a prognosed aetiopathology will 
be constructed by the bone modelling. 
In the year 2008 the bone was segmented out of image data from children. Because 
most of the available images were MRI images the segmentation has to be done 
manually. For the following computations the segmented data was converted into 
volume elements. This was the first input of the algorithm. The second one was the 
dataset of the same patient but later in time. Both datasets got registered by landmarks 
which were defined before. The landmarks were located in the ears and on the nose. 
This registration has to be done because the segmented skulls are not in the same 
coordinate system and with this procedure the algorithm becomes repeatable. After this 
the actual registration follows as non rigid registration which has as output the growth 
field. This growth fields were separated into different classes from which unknown skulls 
will be calculated. 
 

 
 

Generated mesh of a segmented skull without the skull base 
 
 



Internet-based multimodal/multimedia user interfaces for 
teleoperating robots (ImRoNet) 
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The ImRoNet project aims at investigating and designing novel multimodal/multimedia 
user interfaces that allow for intuitive ways of human-robot interaction. The project is 
funded by the Bundesministerium für Wirtschaft und Technologie (BMWi) and 
supervised by the DLR. Project partners beside the IPR are Fraunhofer IPA, 
BECKHOFF Automation GmbH, metaio GmbH, GPS GmbH/Neobotix, and SCHUNK 
GmbH & Co. KG. 
After various scenarios (use-cases), the software and hardware requirements, and the 
basic system structure had been defined in 2007, in 2008 our focus was to implement 
the software architecture and its components. As for software, we developed a CORBA-
based component and application framework that enables connecting and exploring the 
system's components dynamically. Additionally, we designed and set up the hardware 
including the robot system itself as well as peripheral components like a projector-
camera system and other sensors/actuators used for intuitive human-robot interaction. 
The functionality of the components that were realized so far was validated by two 
demonstrators and shown at the Automatica fair. 
 

 
 

Schematic setup of the ImRoNet demonstrator II 
 



Genesys 
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The goal of GENESYS is the development of a highly flexible robotic cell, which is 
capable of unloading objects from a container. 
The robot system has no exact knowledge about position, orientation, shape and/or 
weight of the objects to unload.  
Thus, GENESYS will make an important contribution to the field of logistics and logistic 
components. 
The project is a joint research project with different industrial partners and it is financed 
by the Federal Ministry of Education and Research (BMBF). 
In the year 2007 an existing demonstrator was extended by a generic strategy 
component, so that the unloading process could be optimized by ranking grasp 
positions. 
A new semi-automatic unloading mode was realised, that enables an operator to 
interactively unload objects by a newly developed laser pointer tool. 
New algorithms for force/torque sensor calibration and force guided robot control were 
implemented and an approach for the classification and localisation of containers was 
developed. 
With KUKA Robotics and Grenzebach Automation a prototype system for the unloading 
of luggage at airports was realised into which the components of the project partners 
were integrated. 
 

 
 

Genesys: The Unloading System 
 
 
 



AVILUS - Applied Virtual Technologies in Product and Means of 
Production Life Cycle 

 
August, W. 
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Wörn, H. 
 
The complexity of today’s robot cells is very high. Therefore, a human robot cell fitter 
needs to be supported in programming and initial start up as far as possible. On the one 
hand the AVILUS project develops methods how to use real-time environmental-models 
to assist in robot programming, on the other hand how to interact with these real-time-
environmental-models multimodally to control and configure robotic systems intuitively. 
Due to the heavy use of sensor systems, automatic planning processing is used more 
and more often. This softens the determinism of the robotic system and its freedom of 
movement, so general statements concerning the robustness and the safety are hard to 
make. Thus, it is of increasing interest to verify the system by simulating it close to 
reality. Therefore, exact models of robots, sensor systems, tools and work pieces are 
necessary. Also efficient algorithms to simulate the interaction of the objects are needed. 
The prior objective is to transfer the robotic system and the objects it is interacting with 
into the simulation to study the following two major issues: firstly, the realistic 
programming in the virtual world and the evaluation of automatic planning processing. 
And secondly to develop on-site programming methods in cooperation with virtual 
models that allow interactive programming of robots if supplied with real time simulation 
data. 
 

 
 

Virtual augmentation of reality in the simulation 
 
 
 
 
 
 
 
 

 
 



Automation Markup Language (AutomationML) 
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The aim of the consortium AutomationML is to develop and to define a manufacturer-
neutral XML exchange format for the digital factory. The data exchange between tools in 
the automation domain is to be facilitated and data should be able to be exchanged in all 
phases of the construction process. The top level format is CAEX (Computer Aided 
Engineering Exchange) according to IEC 62424. The format COLLADA 1.5 is used for 
geometry, kinematics and motion planning and PLCopen XML for sequencing. The 
format is open and free of charge. 
Partners of the project are Daimler, ABB, Kuka, Rockwell, Siemens, NetAllied and 
Zühlke as well as the University of Karlsruhe and University of Magdeburg. 
In 2008 at the trade fair Hannover Messe 2008, the first version were introduced.  
 
The homepage http://www.automationml.org contains more information about 
AutomationML. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Lynkeus 
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Lynkeus is a project granted by the Federal Ministry of Education and Research 
(16SV2296-310). The goal of this project is to demonstrate the capability of a new 
sensor technology. The sensor is a photonic-mixture device (PMD) and is based on the 
time-of-flight principle. The two main fields of robotics research within Lynkeus are the 
human-robot cooperation (HRC) and the bin picking (BP).  
The main focus of research within HRC is to analyse human motions for tracking and 
collision avoidance by evaluation of depth image sequences obtained from PMD sensor. 
Therefore several algorithms have been developed that allow analyzing human motion 
and mapping the results to a kinematic chain of a human model in real-time. A PMD 
sensor which is mounted on the ceiling of our robot cell is used for this task. Another 
challenging task in Lynkeus is high accuracy segmentation of the human body based on 
efficient mathematical models.  
A classical field of research in robotics is bin picking. Combining PMD technology with 
novel algorithms for scene analysis and pattern recognition new solutions have been 
developed in IPR that are able to solve this problem more efficiently than other existing 
methods based on classical sensor technologies. Both applications (HRC and BP) have 
been implemented within the common framework. The communication between 
framework modules is based on the state-of-the-art communication protocol XIRP. 
 

 
 

Lynkeus-Demonstrator 
 

 
 



Integrated Systems for Underwater Production of Hydrocarbons 
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The goal for the project funded in the context of the initiative "Go Subsea" by the 
Bundesministerium für Wirtschaft und Technologie (BMWi) is the development of 
innovative and future-proof components and subsystems for underwater production 
systems for hydrocarbons. In the context of the ISUP project the scope of the sub-
project "ARPA" (Availability and Remote Control of Process Control and Automation 
Systems) of the IPR is to research and develop methods for the secured and reliable 
remote control, maintenance and diagnosis of long-distant and unapproachable 
production facilities. 
In 2008, the concepts already developed for the secure transmission of information and 
the remote access to the control room have been successfully implemented and tested. 
The solution for the insertion of process control data into the live video streams of the 
cameras and their filing has been expanded and a video server software has been 
developed which is used for the distribution of the live video of the production system. 
The network for the distributed production system and the overall structure of the 
diagnosis system has been designed. A framework for the real time simulation of the 
production system has been developed which allows a time synchronized, continuous 
simulation of the production process. In the context of the project the partners have been 
supported in terms of video conferencing, collaboration tools and the content 
management system of the website. 
 

 
 

The distributed ISUP control system 



I-SWARM 
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A goal of the European Union project I-SWARM is it to manufacture a robot swarm of up 
to 1000 3x3x3 cubic millimetre large micro robots with mass production technologies 
and to implement and investigate algorithms based on swarm effects for the first time in 
the robotics with such a large swarm. To this end, experts coordinated by the IPR from 
the micro robotics, distributed and adaptive systems and organizing swarm systems 
areas work in an interdisciplinary consortium together. The I-SWARM-robots are 
equipped with an ASIC, which is based on a DW8051-Core. In addition comes a 
communication module which is based on infrared light, which can communicate 
independently in four differently directions. For power supply a high-efficient solar cell is 
used, which was developed specially for the robot. Mobility attains the robot by a drive 
which is based on the vibration of three legs. A vibrating needle can be used as contact 
sensor. Here the change of the vibration frequency is used as indication for the contact 
of an object. In the future are such organizing swarm meant to act autonomously to be 
able, for example in inspection scenarios, in the medicine, for tasks of cleaning or also in 
the study of with difficulty accessible ranges, like the deep sea or space. In the first half 
from the year 2008 all efforts were put on the integration of the overall robot system and 
the controlling software. Here technical errors of the ASICs had to be balanced on sides 
of the software. At the end of the project one was able to upload the controlling software 
to the robot. Unfortunately this could not be realised with real robots, yet, since 
functional robots are not available, yet. All algorithms were examined however before 
and evaluated on the basis of simulations. Although the European Union stopped the 
support of the project, the scientists involved try further to get the robots functional. From 
the I-SWARM project two new European Union-financed projects followed: The 
SYMBRION and the REPLICATOR project. These projects integrate the research about 
robot swarms and reconfigurable robots. Interesting is here the formation of a multi-
cellular robot organism from a swarm of robots. 
 

 
 

A group of five I-SWARM robots compared with a paper clip  



Symbrion and Replicator 
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Goal for the projects Symbrion and Replicator, each promoted within the 7. Framework 
Program of the European Commission, is to develop adaptive, self-organising and self-
reconfigurable multi-robot-systems. The robots are capable of building up larger 
organism to solve more complex tasks a single robot can't handle on its own. Next to 
abilities known from modular robotics like self-configuration, self-healing and self-
optimisation, the organism is capable of sharing resources, computational power and 
data between the single robots.  In a disconnected state, the robots can work like a 
swarm, as part of a distributed sensor-network for example. 
Both projects thus they have the same basis, differ mainly in the tasks they should fulfil. 
Within Symbrion, the research in artificial evolution and other biological inspired 
approaches have the main focus. The Replicator project on the other hand is intended 
as mobile sensor network, capable of performing additional tasks in maintenance, 
service and disaster control. 
For both projects, each started in the beginning of the year 2008, the Institute for 
Process Control and Robotics handles important tasks in mechanics, middleware and 
simulation. Next to the development and manufacture of the mechanics for the first 
prototype, basic functionality for the operating system inclusive communication and 
control as well as major parts for the simulator were developed and programmed. 
 

 
 

Screenshot of the simulator, used in the projects Replicator and Symbrion 
 
 



Decentral Task Processing by Cooperation and Interaction (GK 1194) 
 
Hamann, H. 
Wörn, H. 
 
In the subproject I2 methods for the design of self-organization and cooperation in 
sensor/actuator networks are meant to be found and defined. Thereby the task 
allocation is supposed to be derived from the global task and to be patterned by the 
collective behaviour. The resulting overall behaviour is to be investigated regarding 
robustness, scalability, and efficiency. 
In the year 2008, the first phase of this subproject was completed and a spatiotemporal, 
closed-form model was finished. It allows predictions of the behaviour of self-organized 
multi-agent systems based on methods from physics. The formal derivation of global 
swarm properties based on local properties of the individual attracted special interest. 
This allows extensive predictions of the swarm behaviour by the model and has far-
reaching implications for the relevance of emergent properties in such mathematically 
describable swarms. 
 

 
 
Visualization of the connection between the stochastic trajectories of single agents and 

the spatial probability distribution of the global system 
 
 
 
 
 
 
 



Human-robot cooperation (SFB 588) 
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Project K2 is part of the collaborative research centre 588. Its goal is to develop 
mechanisms for human-robot cooperation. 
In 2008 the complete system of the intuitive human-machine interface was integrated in 
its final version and prepared for demonstration. The system consists of a module for 
proactive task execution (developed by K2 at IPR) and a module for intention recognition 
(developed by K2 at ISAS). Moreover, the new tactile man-machine interface, the "tactile 
language", was integrated into the system. Extensive tests showed the remaining 
weaknesses of both interfaces that were subsequently removed or worked around. For 
the assessment of the SFB588 the demonstrator was successfully presented to the 
referees at the IPR. 
In addition, it was examined how the decision about the next robot action could be made 
using the method of the "Partially Observable Markov Decision Process" (POMDP). This 
method allows to formally and explicitly incorporate the uncertainty about the present 
situation and the human intention as input information. After formulating the problem as 
a POMDP, an optimal action sequence ("policy") for a given state estimate was 
determined by employing a freely available POMDP solver. 
 

 
 

Robot control through a tactile language 
 

 
 
 
 
 
 



Sensitive artificial skin and haptic sensors for a safe Human-Robot-
Cooperation (SFB 588) 

 
Burghart, C. 
Göger, D. 
Wörn, H. 
 
Sensitive artificial skin and haptic sensors for a safe Human-Robot-Cooperation (SFB 
588) 
This project aims at the development of a tactile sensor system for a humanoid robot, 
which allows the detection and classification of mechanical contacts with the robot's 
environment in order to ensure a safe human-robot-cooperation. 
In the year 2008 the concept of an artificial skin for the humanoid robot ARMAR III has 
been realized and integrated into the robot. The robot has been equipped with a tactile 
sensory system on the lower and upper arms as well as on the shoulders. The tactile 
sensors provide a spatial resolution in the range of the two-point threshold of the human 
skin of the corresponding body part of a human (spatial resolution of the arms 9.3mm; 
shoulders 10mm). For the tactile data pre-processing several embedded systems are 
used. This concept provides a data pre-processing and the transmission of the pre-
processed data under real time conditions. Additionally the skin system is able to gather 
and to transmit images of the pressure profiles applied to the sensor's surface. 
Additionally to the sensory system for the upper body of the robot, a tactile sensor 
system has been integrated into an anthropomorphic 5 fingered robot hand (FHS-08-06 
developed by the Forschungszentrum Karlsruhe). The used tactile sensors have been 
enhanced with a slip sensor. Corresponding algorithms to detect slip events during 
object manipulation have been developed. Using the spatial tactile data and the 
algorithms for the slip detection it will be possible to improve robot grasping processes. 
In the year 2008 the project has been successfully finished. The aim to develop a tactile 
sensor system and the corresponding algorithms for a humanoid robot has been 
achieved. 
 

 
 

Robot hand equipped with the tactile sensor system and integrated sensor              
signal pre-processing 



Innovative, flexible light-weight-gripper-system (SFB 588) 
 
Gorges, N. 
Wörn, H. 
 
This project investigates anthropomorphic robot hands for a humanoid robot within the 
context of SFB 588. The research of the IPR focuses on the control system and the 
grasp-planning system of the hand in collaboration with the project partner from the FZK. 
The evaluation scenario involves grasping and manipulation of everyday objects in a 
kitchen environment as well as the intuitive communication and cooperation with human 
beings. 
In the year 2008, several approaches for grasping and exploration of objects have been 
investigated. A focus was especially on visual-guided grasping of unknown object. This 
involved in particular the hand-eye calibration of the anthropomorphic robot system as 
well as the visual determination of grasp points. Using image processing methods, grasp 
points are calculated for a silhouette of an unknown object. The robot hand finally 
reaches the desired grasp position based on the eye-hand calibration. Additionally, a 
machine learning approach allows learning an object-grasp relation which enables the 
robot to grasp unknown object based on experience. Another focus of the work was on 
the processing of tactile grasp patterns for object classification and for tactile-reactive 
grasping. At last, a multi-sensor approach for safe human-machine interaction was 
further investigated and evaluated. 
 

 
 

Automatic determination of grasp points for a pot based on its silhouette: blue points 
represent grasp candidates; the two green points show the best possible grasp and the 

orange points indicate an alternative grasp candidate 
 
 
 
 
 



Reactive Grasping with the SCHUNK three-finger Dextrous Hand SDH-2 
 
Haase, T. 
Weiß, K. 
Wörn, H. 
 
The aim of the new IPR cooperation treaty, which started in November 2008, is to 
develop und to explore new reactive grasping skills for the SCHUNK three-finger 
Dextrous Hand SDH-2 that suits industrial needs. The main focus is on the construction 
of trusted software modules, that allows reliable, controlled und nearly autonomous 
grasps, the realization of self-contained grasp corrections, techniques to manipulate 
unknown object und to explore with tactile sensor possibilities. The mechanical 
development of the SDH-2 finished in 2008 and was awarded as the most innovative 
product the MM-Award in the category of grasping technologies. This way the successful 
cooperation with SCHUNK could be renewed for the benefits of further software 
development. First functional principles of reactive grasping and the handling of several 
unknown objects with a standard two finger parallel gripper were already shown at the 
Automatica and Motek exhibition in 2008. It was demonstrated, in which way a 
combination of industrial grippers with new tactile sensor materials is possible to 
manage power control, grasp more sensitive and develop new control systems. In 
addition the manipulation of soft and elastic materials and objects based on the 
information of the tactile sensors is possible. 
 

 
 

Reactive Grasping with the SDH-2 
 
 
 
 


