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« Attributes (Variables) to Attributes Relation

negative?)

[}

(e.g Horsepower and weight? Positive or

- N assan s

How to get the context, Data to Attribu

tes Relation ?

(which cars have high Horsepower?)

MPG CYL Hpower| Weight | Accel Year Origin
18 8 130 3504 12 70 1
15 8 165 3693 11.5 70 1
18
16
17
15
14
14 8 215 4312 8.5 70 1
14 8 225 4425 10 70 1
15 a8 190 3830 8.2 70 1
15 8 170 3563 10 70 1
14 8 160 3009 8 70 1
15 8 150 3761 9.5 70 1
14 8 225 3086 10 70 1
24 4 95 2372 15 70 3
22 5] 95 2833 15.5 70 1
18 5] 97 2774 15.5 70 1
21 5] 83 2387 16 70 1
27 4 88 2130 14.5 70 3
26 a a5 1835 20.5 70 2
25 4 &7 2672 17.5 70 2
24 4 90 2430 14.5 70 2
25 4 95 2375 17.5 70 2
26 4 113 2234 12.5 70 2
21 5] 90 2645 15 70 1
10 8 215 4615 14 70 1
10 8 200 4376 15 70 1
11 8 210 4382 13.5 70 1
9 8 193 4732 18.5 70 1

Year

Acceleration

L
MPG

Data to Data Relation
(which cars are similar? Cluster? Outliers?)

[ ] Chevrolet Cavalier
K ® e MPG: 34
p ] cyL:4
° :3’? ® ... ¢ Hpower: 88
° go te® Weight: 2395
I. Secoe 3"' Accel: 18
4 s e e 8 Year: 82
° 0% ‘.J.i‘. ° ® %e o Origin: 1
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e . MPG: 16
W0 CvL: 8
d.v;i:.. ® ¢ Hpower: 170
® o oS Weight: 4668
¢ (.9 e® Accel: 11.5
e Vear: 75
L]
‘ ‘::d Origin: 1
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Contextual layouts

Radviz Star Coordinates Gravi++
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Generalized Barycentric Coordinates (GBC)

GBC interpolation
the interpolation weight w; of vertex v; for P is

P __ cot(a)+cot (B)

;=
I1P—v;|?

The interpolated value Pv at P is

3 Pv = :—:":1 W;U; where a, = WE/ZEZI Wi and Z?:l a; = 1

Car Sales Campaign Bike




* Variables to Variables Error

 Data to Variables Error

« Data to Data Error




Variables to Variables Error - distance spaced layout

« Linear ordering of the vertices
Correlation matrix
Approximate Traveling Salesman Problem Layout
(TSP) for ordering

» Circle layout
Arrange on the circle, spaced with correlation

Car Sales Campaign Bike
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Data to Variables Error - iterative error reduction

1

Construct the iso-contours.

Compute the error of each dimension
Construct the error polygon

Move to the center of polygon iteratively

Car Sales Campaign Bik

"‘..:,;; - —*"‘:_;——»,\
o e\
o, .'M'f- P g
; ) )
- W' .
\
= [ Ru: = °.
9. | -
7 . °
e, [ 4 A
= .-, P
— O O T
7 S o« Sl g A TR
/ P Rhcads Y R
Sy R / : S / AN Epy
e % | / | e
/ '§ \ / N / .5 ® ¥ N 045 \
o |/ . ' .
[ /s R X \ 7 i \ ?, ‘f T “ @, \
\ X RE { “ “ & 7 N \‘ 04
\7 ‘e [ 11 { . b * il \
U 2. \ b s, i ™ )
‘5‘ .. * ‘4| .. “ - S U 5 035 N\ —Car
\ § e / / . 4
L T Tk / A\ Vi \‘\,._, “p / X ——Bike
\ / b Y . 0.3
\\‘ - o4 \.\ q// e ¥ ks / Campaign
N o .
e e R Sy \\"“l ,//
o gt e 0.25

0.2

25% 2% 29040 1 ; . - o iterations




Data to Data Error - force directed adjustment

Construct the Network
vertices: data points
edges: springs

force: error real distance - mapped distance

Drag or push the points in turn.
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Finally — Combine together

Car Sales Campaign

Variables to Variables:
Distance spaced layout

Data to Variables:
lterative error reduction

Data to Data:
Force directed adjustment P
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More Error ? — Data Overlap

[0.1, 0.2, 0.3], [0.2,0.4, 0.6] — same location ??

GBC Error Explorer - combining different visualization methods into a interface

Configuration
Distance heatmap Control
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Layout Display Error Vis Panel

\\\\\

Parallel Coordinates Display
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Conclusion and Future Work

Conclusion

« We unified the different contextual layouts.

« We proposed three algorithms — distance spaced layout, iterative error
reduction and force directed adjustment — to reduce the error.

 We developed an interface by which users can explore the error by
combining the different visualization schemes with interactions.

Future Work

« Attributes (variables) are arranged at the periphery of the data points.
Better optimizations might be achievable by allowing the attribute points
to mingle with the data points.
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Questions ?
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Interactions

m Verification coloring:

Distance color and Error color
m Linked displays
m Local layout refinement
Data-centric refinement and

Variable-centric refinement
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Unified Definition

Table 1. The features of different layout methods

_ M (1)
(T cosﬂ'r Smﬂ) Z-1Ek T

v = r-cosﬂ r-sinﬁ n
Star ' 2’ 27 z xyv;
=1

Coordinates

Or other

- (rrongr e
Ui T COS— r-sin— n
: 2’ 21 Z SEA]
++ o ——
GraVI f:]_ z;‘:;:l Skxik ]
Or other free layout
_ 6; .6
DUSt & V=T CDSZH,T‘ 8“1271' Zn R
. A Y
Magnet j=1 -~ Y
Or other free layout
v = (r-cos%,r- sin%) Z“ Xy
GBC X xg
Or other convex polygon
6, + 2;-;2(0].—0 1) =2m . s; stands for the strength
Remarks multiplicator of v;. a; is the attraction between dust / and
magnet j. r is the circle radius.
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