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Slicing multi-dimensional spaces

Thomas Torsney-Weir
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My research

Multi-dimensional spaces

Users/tasks

API design



  

Viewing these things is hard

2D

3D

4D

>4D



  

Slicing
● General view
● Easy to understand metaphor

van Wijk and van Liere, 1993



  

Cube

3D



  

Cube

3D 4D



  

Cube

3D 4D 5D



  

Orthoplex

3D



  

Orthoplex

3D 4D

Sommerville, 1929
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Housing prices in Boston



  

Housing prices in Boston
1)What’s the most 
expensive house?

2)What factors contribute 
the most to changes in 
price?

3)How much does house 
price change with 
safety?

4)Is the relationship 
linear/logarithmic/etc?



  

Housing prices in Boston
1)What’s the most 
expensive house?

2)What factors contribute 
the most to changes in 
price?

3)How much does house 
price change with 
safety?

4)Is the relationship 
linear/logarithmic/etc?

Continuous model



  

UCI housing dataset

13 factors Median home price

CRIM Crime rate

LSTAT % lower income status

NOX Nitric oxides concentration

RM Average rooms per dwelling

Key factors



  

Building a model

13 factors

Median home price



  

Building a model

13 factors

Median home price

?



  

Visualization

Median home price

1 factor



  

Slicing



  

Slicing



  



  



  



  



  

Q1: Most expensive house



  

Q2: 

crime rate

Number of rooms

% lower income status of population



  

Q3: Influence of safety?

crime rate

Nitric oxides concentration



  

Q4: Type of relationship?

Nitric oxides concentration Number of rooms



  

Applications

Simulations Optimization
Polytopes



  

Tasks
• Started with Amar, Eagan, and 
Stasko, 2005

• Meaning when studying input/output 
relationships

• “Sort” had no continuous analog
• 9/10 others had analogues



  

Tasks



  

Characterize distribution
Precision Recall

p1

p2

p3



  

Tasks



  

Tasks



  

Polytopes



  

Polytopes

?
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Polytopes



  

Hypersliceplorer

f p=[
p1

p2

p3

⋮
pd

] f p



  

Hypersliceplorer

f p=[
x
p2

p3

⋮
pd

] f p



  

Hypersliceplorer

f p

0 .2 4 x+0 .27  =0
−0 .4 3 x+0 .12 <1
0 .7 8 x−0 .2 <1 

There will be a solution



  

Hypersliceplorer

f p

0 .2 4 x+0 .27  =0
−0 .4 3 x+0 .12 <1
0 .7 8 x−0 .2 <1 
There will not be a solution



  

Polytopes



  

Polytopes



  

Orthoplex

3D 4D 5D



  

Pareto fronts

Need to lower other objective values



  

Conclusion

1D: functions 2D: polytopes
Considering data/tasks is vital!



  

Future
● R/Python library
● Detailed task performance
● Specific applications



  

Thanks!
www.tomtorsneyweir.com

thomas.torsney-weir@univie.ac.at

@gabysbrain
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