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Output Awareness Approximation

Don’t show more data Read less data & render
than # pixels in output approximate results
M4 (database community) Error bars, uncertainty

Immens (viz community) Sampling/Online Agg
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Perceptual Awareness

Resolution Awareness

Create Vis



Graphical Perception Cleveland et al.
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Just Noticeable Difference

how much change before you notice!?

JND ~ k * Magnitude

Weber’s Law

Steven’s Law



Perceptual Functions as Abstractions

Univariate (Cleveland)

Penc(true value) = err of perceived value

Bivariate (nD)

Penc(true val,, true val,) = err of perceived difference



Exploration Specifications

SELECT gbg, «isz GPmy agge (Vo) ;v

FROM (
SELECT gb®q, «:up gblpy agg oV ) s
FROM Tl (JOIN T2 ON ay)?
WHERE gb’g = ? and ... a’g = ?
GROUP BY gb’g, ..., gb’,

) as exploration-data

WHERE gbg = ? and ... a = ?2, ... and ay
GROUP BY gbg; .«af T
RENDERED BY <chart>, Ei, ...,

PERCEIVED BY Py, ...



HCIl Community

Perceptual Studies

Perceptual Functions

Database Community
Optimizations




Animated Graphical Perception




logerr

Logerr vs fps

faceted on rate of change

constant fast very fast

10 20 300 10 20 300 10 20 30
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The Wu Lab at Columbia



The Wu Lab at Columbia



The Wu Lab at Columbia



interactive data systems
arnab’s research group at ohio state
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Fast, Low-latency, Human-in-the-loop Iterative, Session-
Rapid query-response oriented, ad-hoc



Exploration Specifications
+

Perceptual Accuracy

http://perceptvis.github.io
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