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The problem at hand

You have a function / model that requires n input 
parameters and you want to know, which parameter 
settings deliver a desired result.
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The word “desired” here is chosen deliberately, because we might not only be dealing with optimisation problems. 



Presented Papers

1. Tuner: Principled Parameter Finding for Image Segmentation Algorithms 
Using Visual Response Surface Exploration, Thomas Torsney-Weir, Ahmed 
Saad, Torsten Möller, Britta Weber, Hans-Christian Hege, Jean-Marc 
Verbavatz, Steven Bergner, Proceedings Visualization 2011. 

2. World Lines, Jürgen Waser, Raphael Fuchs, Hrvoje Ribicic, Benjamin 
Schindler, Günter Blöschl, Eduard Gröller, Proceedings Visualization 2010. 
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Both papers include case studies, but since this talk is going to be neither about image segmentation nor catastrophe prevention, I am trying to omit 
these specifics as much as possible 



Presented Methods

1. Sampling & Interpolation (Tuner) 

2. Computational Steering (World Lines)
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Tuner
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Required Tasks

• Exploring the full parameter space 

• Finding optimal parameter settings 

• Assessing the sensitivity of a parameter region 

• Simultaneous exploration of multiple quality 
measures
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Tuner Workflow
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(with specifics for image segmentation)



Tuner Workflow
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Function with n input params



Sampling
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Project Viewer
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This view show the project viewer



Response View (Interpolation)
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Pareto Panel
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Different Response Views
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Value View (a)
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Error View (b)
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Gain View (c)
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Regions of interest
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Regions of interest



World Lines
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http://en.wikipedia.org/wiki/Computational_steering

“Computational steering is the practice of 
manually intervening with an otherwise 

autonomous computational process, to change 
its outcome. ” 

18

Further Explanation: […] it more specifically refers to the practice of interactively guiding a computational experiment into some region of interest.

http://en.wikipedia.org/wiki/Computational_steering


Basic idea in World Lines
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2 Modi
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2 Modi

• Steering Mode
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2 Modi

• Steering Mode

• Visualization Mode



Steering Mode Basics
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Setting Variables
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Visualization Mode
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• color 
• opacity 
• thickness 
• position



Visualization Mode
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Final Structure
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Conclusion
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TUNER WORLD LINES

Method Sampling & Interpolation Computational Steering  
(with history)

Domain Mutlivariate Functions Timebased Problems

Goal Visual Aided Optimization Finding acceptable solution in 
short time

Simulation Static Interactive

Exploration Full Limited

UI Less intiutive Very intuitive

Model Easy to change Complicated to change

Usage 
Scenarios Generic Specific



Thank you!
manfred.klaffenboeck@univie.ac.at
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