


Data Visualisation




"Progress depends on the interplay of techniques,
discoveries and new ideas, probably in that order"

Sydney Brenner



Data Visualisation

Techniques to transform
data into knowledge
through visual elements
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Charles Minard's map of Napoleon's disastrous Russian campaign of 1812. The graphic is notable
for its representation in two dimensions of six types of data: the number of Napoleon's troop

s; distance; temperature; the latitude and longitude; direction of travel; and location relati

ve to specific dates

http://upload.wikimedia.org/wikipedia/commons/2/29/Minard.png



http://en.wikipedia.org/wiki/Napoleon
http://en.wikipedia.org/wiki/French_invasion_of_Russia_(1812)

Paicentage of delayed Departures

Data Visualisation
Communication

Percentage of flights delayed on departure
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Figure 2: Delay statistics (all-causes, airline-reported delay — preliminary data for February 2015).
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Original map by John Snow showing the clusters of cholera cases in the Lond
on epidemic of 1854. The pump is located at the intersection of Broad Stree

t and Cambridge Street (now Lexington Street).
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Anscombe's quartet
I Il n v
X Yy X Yy X Yy X y
10.0| 8.04 10.0 9.14 100 746 8.0 6.58
80 | 695 8.0 814 80 | 677 80 576
13.0| 758 13.0 8.74 13.0 1274 80 7.71
90 | 881 9.0 877 90 | 711 | 8.0  8.84
11.0| 833 11.0 926 11.0 781 8.0 8.47
140 | 996 140 8.10 140 884 8.0 7.04
60 | 724 60 |6.13 6.0  6.08 80 525
40 | 426 4.0 3.10 40 | 539 | 19.0 12.50
12.0 | 10.84 120 9.13 120 8.15 8.0 5.56
70 482 70 726 70 | 642 8.0 791
50 | 568 50 474 50 573 | 8.0 | 6.89
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Anscombe's quartet
I Il n v
X Yy X Yy X Yy X y
10.0| 8.04 10.0 9.14 100 746 8.0 6.58

80 | 695 80 814 80 677 80 576 oy b
Mean of xi
13.0 | 7.58 | 13.0 874 130 1274 80  7.71 s A S ) e
Sample variance of x in each case 11 (exact)
90 | 881 90 877 90 741 80 884
Mean of yin each case 7.50 (to 2 decimal places)
11.0 833 |11.0 926 11.0 7.81 80 | 847
Sample variance of yin each case 4.122 or 4.127 (to 3 decimal places)

140 996 14.0 8.10 140 884 8.0 | 7.04
60 | 724 | 60 6.13| 6.0 6.08 8.0 | 525
40 426 4.0 3.10 40 539 19.0 12.50
12.0 10.84 12.0 9.13 120 | 815 8.0 | 556
70 482 | 70 726 70 642 80 791
50 568 | 50 474| 50 573 8.0 | 6.89

Correlation between x and y in each case | 0.816 (to 3 decimal places)

Linear regression line in each case ¥ =3.00 + 0.500x (to 2 and 3 decimal places, respectively)

http:
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Anscombe's quartet
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70 482 | 70 726| 70 642 8.0 | 791
50 | 568 | 50 474 50 573 8.0 | 6.89



Data Visualization
How do we do in our field?







Data Visualization
Challenges

Visual elements for ATM Visualisation library

non-traditional metrics Complexity, Data Science

Steering methodologies Complexity reduction

v v 4 Jd

Address scalability Data Management




Data Visualization

Visualisaton framework for
ATM visual research

D3.ATM

Data-diven documents for ATM




Armival delay

Data Visualization

arrival vs departure delay
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Data Visualization

arrival vs departure delay

Filtered flights departing from A to B

We define the (Reference) Delay
Rate between a pair of airports as
the first coefficient (slope in %) of
the linear fit.

0.9694

This means that, under normal
conditions, flights between A and
B usually absorb 3.1% of the
departure delay.
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arrival vs departure delay
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Data Visualization
A delay propagation map
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Data Visualization

Data Visualisation is a tool for research
and a field of research

What are the visual element blocks for ATM?

Explore visual data mining techniques?

What steering methodologies can help us?

How to build a scalable framework?




Thanks!

innovation@innaxis.org







