Parallel Coordinates
Recap & Voluntary User Study

My name, research group, one of my research topics: parallel coordinates.
Currently working on a paper about cluster identification in parallel coordinates.

Today:
- Recap on parallel coordinates, comparison with scatter plots, and enhancements.

- Voluntary user study: good preparation for exam and supporting our research AND
chocolate.




Parallel Coordinates

[The students already worked with PCPs a couple of weeks before this session]
Open question to audience: what are parallel coordinates and why should we use
them?

Some important aspects:

- Every dimension (column in the left dataset) is represented by a single dimension

- Data records (row in the table) are represented by polylines, connecting the values
on each dimension

- Individual scaling on every dimension possible

- One of the most popular techniques for multi- and high-dimensional data

- Advantage: we can trace records and patterns across a large number of dimensions
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Example of a single data record.
Discuss the type of car what we can see: high mpg, 4 cylinders, ...
What type of car could that be?



Parallel Coordinates

Here now a PCP with all cars.
Which relations can we see?




Parallel Coordinates

Parallel coordinates can support many different interaction techniques.
Which concepts do you remember from the previous lecture?
Examples: brushing (see example), changing axes ordering, removing outliers, ...




Parallel Coordinates vs. Scatter Plot Matrix (SPLOM)

What is the main advantage of PCP compared to a scatter plot matrix?
-> We can compare more than two dimensions.

Advantages of SPLOM compared to PCP?
-> Often easier to understand for non-vis experts and less cluttered.




Challenges in Parallel Coordinates

ordering of axes overplotting

What are the main challenges when visualizing data with parallel coordinates

- Axes arrangement: both figures show the same dataset, but with a different
ordering of the dimensions.

- Overplotting due to noise/clutter. Many lines are crossing and are on top of each
other. It is more difficult to spot patterns in the data.




[ |
Patterns in Parallel Coordinates

Exercise: Patterns in Parallel Coordinates

scatter phot paraliel coondinates

scattes plot paraiel cooedinates

Exercise for the next 10 Minutes.
For each pattern in the scatter plot on the right, please draw the corresponding

pattern in the parallel coordinates plot.



Positive Correlation

scatter plot parallel coordinates

Solution: discuss results.




Negative Correlation

scatter plot

parallel coordinates

Solution: discuss results.
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Outlier, Noise and Clusters

scatter plot

Y7y

F //l

parallel coordinates

Solution: discuss results.
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User Study: Identify Clusters in Parallel Coordinates

Advantages of participation
« Chocolate ©

« Practice for exam

« Support our research

We now invite everybody to participate in our user study.

Please use your own laptop

Topic: identify clusters in parallel coordinates

Estimated time for study: 30 minutes

Participation is voluntary. Everybody who does not like to participate is now allowed
to leave the room.

Advantages of participation: chocolate, practice for exam, support our research (you
would do me a huge favor)

We scatter the students across the room so that they are not able to talk to each
other

Everybody receives the data protection form and need to read and sign it.
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Training

http://subspace.dbvis.de/training

« Browser: Chrome, Firefox, Safari
« Full screen (Windows: F11; Mac: Fn+F11)
« Screen size (parallel coordinates should be on one page)

We start with a training first

Please open the website with a browser of your choice

Full screen

Is everything displayed on your screen without scrolling? If not, please use the zoom
feature of your browser

Please go though the tasks and let us know, if you encounter any questions or
comments.
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Study

http://subspace.dbvis.de/pcp

» Full screen (Windows: F11; Mac: Fn+F11)

» Answer the questions to the best of your knowledge
- no right or wrong answers
- use your definition of a cluster
- focus on accuracy

After all remaining questions have been answered: we start the study.
We ensure that everybody is using full screen and that no scrolling is necessary.
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