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Mechatronic Innovation Lab (MIL), to open Q3-2017. About 1500 sq.m. 

Outdoor robotic lab (from ABB. Previously used at Kårstø) 
 
Indoor robotic lab , 300 sq.m. (lab moved from ABB Oslo) 





Why ROS ? 

In a large consortium like SFI Offshore Mechatronics, there is a need for 
a common development framework for Autonomous Systems. 
 
Company specific tools are good when there is one supplier, for example: 
 
• RobotStudio from ABB 
• 800xA from ABB 
• TIA Portal from Siemens 

 
In the SFI, ROS is a good candidate as the development platform: 
 
• Lots of open source tools 
• Allows for integration of company specific tools 
• Does not get too close to company specific product development 
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History of ROS 
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Benefits of ROS: 
 
• ROS core architecture enables collaborative environment 
• ROS is driven by an open source community 
• A feature (node/executable program) developed by someone can easily be used by others 
• The system can still operate if a node is shut down 
• On the fly shutdown and startup of nodes 
• For example, a safety node can be updated / recompiled without affecting other nodes 
• Nodes can be on separate computers 
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• «topic» is for example a stream of sensor data 
• «service» is a callable function, for example «stop wheels» 
• «tools» provide basic or advanced functionality which do not have to be nodes 



Robot Operating System (ROS) – Node 

Node 

node 
• A node is an executable program 

• It interracts with other nodes through ros core 

• Typically a node is only responsible for one part of the whole system 

 

 

 
Package 

• A unit containing relevant project data 

• Source code, models, compilation files 

• A collection of zero or more nodes 

 

package 



Robot Operating System (ROS) – Topic 

Topic 

• In ros, a node has two ways to communicate,  

one is by using a topic 

• Publish or subscribe to messages 

• It is a «channel» a message is passed through 

• Used for streaming data: camera, encoder, position 

 

 
Message 

• A message passed on the topic 

• It defines the structure of the data 

• An example: 

string description 

float32 encoder1 

float32 encoder2 
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Robot Operating System (ROS) – Service 

Service 

• The second way for node communication 

is implementing/using a service 

• Used for calling a method on a node, request/response 

• Can return void or data 

srv 

• Similar to the message type, but can also return data 

• Example: 

bool stopRobot 

--- 

bool robotStopped 
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Robot Operating System (ROS) – MoveIt! 

Provides high-level system architecture 

ROS Industrial depends on it. 
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Robot Operating System (ROS) – MoveIt! 

Motion planning 

* OMPL - Open Motion Planning Library 
** FCL – Flexible Collision Library, primary collision checking library for MoveIt! 
*** ACM - Allowed Collision Matrix. A way to avoid the expensive collision 
checking for objects which are e.g. out of range. 
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Robot Operating System (ROS) – MoveIt! 

• Configuring the robot using MoveIt! Setup Assistant  

• Generate Self-Collision Matrix (disables links that can not collide) 

• Defining virtual joints for primarily attaching robot to world 

• Defining planning groups 

• Arm, leg, gripper etc. 

• Set kinematic solver 

• Add poses, e.g. home position 

• Add End Effectors 

• Add Passive Joints 

• Example caster wheel 

• Generate Configuration Files 

 

 



Robot Operating System (ROS) – ROS Industrial (ROS-I) 

The two package types 

 

1. Vendor specific 

Packages targeting a particular vendor 

Currently supports*: ABB, Fanuc, Motoman, Universal Robot 

Can be used with no or minor modifications 

 

2. General 

Creation (or partial creation) of a ROS-I package from scratch 

 

 

* non-exhaustive list 



Robot Operating System (ROS) – ROS-I, General setup 

Simulation 

* non-exhaustive list 
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Video: Initial Results (Interface to RobotStudio) 



Video: Initial Results (Interface to Real Robot) 



Summary and Conclusions 

• Industrial ROS seems like a good integration platform for the SFI 
 

• Allows for connections to: 
 
• Company specific simulation software (eg. RobotStudio) 
• Company specific hardware (eg. ABB robots, Siemens PLCs, …) 

 
• Open source software (eg. Point cloud library for 3D sensors) 

 
• Allows for development between distributed research groups 

• UiA (Grimstad) 
• NTNU Aalesund 
• NTNU Trondheim 


