
28TH DAAAM INTERNATIONAL SYMPOSIUM ON INTELLIGENT MANUFACTURING AND AUTOMATION 

 

 
 

DOI: 10.2507/28th.daaam.proceedings.012 

 

MOBILE ROBOT FOR EXPLORATION AND MANIPULATION 

INSIDE A NUCLEAR POWER PLANT 

 
Niklas Ritzberger, Simon Emenshuber, Gerald Schubert, 

Florian Voglsinger, Wilfried Kubinger & Florian Fuchslocher 

 

 

 

 
 

 

 

This Publication has to be referred as: Ritzberger, N[iklas]; Emenshuber, S[imon]; Schubert, G[erald]; Voglsinger, 

F[lorian]; Kubinger, W[ilfried] & Fuchslocher, F[lorian] (2017). Mobile Robot for Exploration and Manipulation Inside 

a Nuclear Power Plant, Proceedings of the 28th DAAAM International Symposium, pp.0093-100, B. Katalinic (Ed.), 

Published by DAAAM International, ISBN 978-3-902734-11-2, ISSN 1726-9679, Vienna, Austria 

DOI: 10.2507/28th.daaam.proceedings.012 

 

 

Abstract 

 

It is not easy to handle a nuclear accident in a nuclear power plant and keep the damage as little as possible. To alleviate 

the accident of Chernobyl, personnel were harmed. In case of Fukushima people were also sent into dangerous areas in 

the power plant. The first European Robotics Hackathon (EnRicH) in June 2017 was a robotics competition inside of a 

nuclear power plant in Austria, which was never put into operation. Creating a nuclear heat map within a two-dimensional 

map, a three-dimensional map and the manipulation of nuclear sources were the main tasks of the competition. A mobile 

robot called taurob tracker from the taurob GmbH was equipped with a SICK TIM551 laser scanner, a Kinect for 

XBoxOne, a nuclear sensor, cameras and a gripper. The 2D-mapping was accurate if enough features were recognized 

within an area of maximum 10 meters around the robot. With the Kinect a coloured point cloud was created. Successfully 

gripping a single nuclear source took about one minute. With the described robotic system, the given tasks of EnRicH 

2017 have been successfully completed. 
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1. Introduction 

 

All over the world nuclear power plants are used to provide energy for industry, cities and peoples private 

consumption. Producing such type of energy can be very dangerous for the area around the power plant. It is not only that 

contaminated water could escape out of the power plant. The one of the worst cases is a meltdown of a reactor, like the 

Chernobyl or Fukushima disaster. The emergency workers had been harmed and died from the acute radiation syndrome. 

The area around the power plant is also still contaminated. To avoid humans getting harmed during the emergency work, 

robots will do that until it is save enough to enter the area. For this a mobile robotic system is needed. It must be a 

teleoperated system so the operator can stay in a save area. Additionally it should create a map, do measurements and is 

able to interact with his environment, for example with a gripper.  
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4. Results 

 

All tasks had been passed successfully. During the first run the Kinect malfunctioned, so only the 2D-Map with the 

radiation mapping was created which can be seen in figure 4. The second run was passed with mounted gripper and Kinect 

as it is shown in figure 1. Ten radioactive sources lied on the ground, five real and five dummy sources. Seven sources 

were lifted and five dummy sources were thrown into the bin by the operator. The way from start to the sources was 

mapped by the Kinect a picture of the 3D map is in figure 3.  

 

4.1. Teleoperation 

 

The two robot controls have been tested and their functions documented. The control via the keyboard allows the 

operator to change the maximum speed, but the robot can only drive at that speed. In case of the controller the maximum 

speed of the robot had to be set in the configuration files and the operator can drive at any speed between standing still 

and the maximum speed. To ensure the quality of the generated maps the maximum speed is capped at 40% of the 

maximum speed of the robot. This means the second, more precise mode runs at 20% speed. 

Through tests the used GUI has been adapted to suit the robot and the challenges better. To prevent collision with the 

robot peripherals the end stops of the fist and the second axis had to be adjusted. The new end stop is for both axis is 

0,2rad. Buttons with predetermined positions have been implemented. These are a button to centre each axis individually, 

a button for the camera position while driven and two buttons to position the gripper close to the floor. Furthermore, the 

arms reaction in case the connection between the operator and the robot is lost have been tested. The tests showed that 

the arm will always drive to the last received position and no further movement will be made until the connection is re-

established. Than the arm will drive to the current position on the GUI. The end stops of the gripper have been determined. 

They were set in a way that the jaws meet exactly in the middle of the gripper. When no object is grabbed, the jaws have 

a gape of about 0,5millimeter between each other in the end position. 

 

4.2. Gripper 

 

To be able to test the parallel jaw gripper, steel pins were manufactured which are similar to the object EnRicH objects. 

The manipulating task of the EnRicH was trained at the military test ground Tritolwerk. The steel pins were placed 

vertically in a hole on a table. Now the gripper was used to pick up the steel pin and place it in a box. In order to find the 

exact position of the gripper in which the object can be gripped, a marked cable tie was attached to the gripper. The 

manipulation of the steel pin worked relatively well.  But sometimes there were vibrations in the whole arm of the Taurob 

Tracker, which lead to shaking movements of the servomotors which are built into the gripper. 

 

4.3. 3D map  

 

The map could be created and downloaded from the robot via Wi-Fi or a USB-stick. Static environments, like in the 

testing scenario at EnRicH could be mapped without to many problems as long as the operator of the robot drives 

carefully. The mapping is volatile if the robot makes some jerky movements and the operator has to prevent these as good 

as possible. Additionally, areas with lots of open space should be avoided, because the depth sensors of the Kinect only 

have a limited range of between three and five meters. Another weak point of the program used to generate is, that it 

assumes that there are no dynamic surroundings. 

 

 
 

Fig. 3. 3D map from start to the hazard area  
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