The impact of 3D data visualization on
our human brain

Data Visualization has entered a new era, that of the exploratory approach of BIG DATA. Indeed, having
databases is no longer the main problem since for the last ten years companies have developed the
necessary means tmllect raw data with larger volumes of data than ever before.

The challenge today is to explore/exploit this data to find newkey indicatbase that are still hidden
until now. Buthow does our brain manage to assimilate so much information, and how can we simplify
its task?

In the old days some 20 years agovhen people had questions, they tried to answer them by applying
a method. First, they had to identify the raw data ttwatuld provide them with answers, then they had

to find a way to collect that data, and finally they had to set up a method of analysis to make the best
use of the data they had managed to collect.

Thus, because of the neavailability of data, each newugstion they asked themselves meantinventing
a new method to answer it.

Today, in an era of data profusion, the analytical challenge around data remains butis driven by new



constraints: the problemis no longerto be able to collect the right datatd manage to
explore/exploit larger volumes of data than ever before in order to visually represent the knowledge of
a market.

If conducting a market study still makes sense to knowthe perception of prices, there is also a huge
volume of data on the \&b, immediately available, which also reflects this perception. The problem is:
how do you exploit this mountain of data to extract useful information? The answer is not only linked to
analytical tools, but above all to the analytical capacities of oundmestablish a visualization zone.

Data Visualization is more efficient than symbolic representation

When our brain has to explore alarge volume of data, visual representations (infographics, graphs,
interactive mas, charts, curves. -pr Data Visualizationsare much more efficient than symbolic
representations or data tables.

Indeed, when faced with a table of numerical data, the time required by our brain to isolate the answer
to a question is proportiondb the number of entries in the table. Thus, the more complexatable is,
the less intuitive its interpretation is.



On the other hand, the graphical visualization of data allows us to more quickly identify remarkable
elements and the correlations thatlk them. Thus, the visual representation of data allows not only to
answer questions more quickly but also to ask new questions based on correlations that were not
initially considered but which nevertheless "jump out at you".

Graphic representation: lysbolic representation: 0.

Why does visual representation seem so effective? The explanation is in fact cognitive. The American
psychologist Anne Treisman discovered in 1985 that when faced with a graphic repre seritegio

human perceptual systemis capable of instantaneous and effortless processing. Better still, whatever
the number of elements presented in the graph, the brain can answer questions related to usable
information in a very reliable way, even if the grais only displayed for a fraction of a second.

Anne Treisman explains this feat by the fattentive perception capacity of our brain which allows us to
identify a large number of visual characteristics instantaneously (color, orientation, lin€sonversely,
and always because of this padtentive perception, if we are not exposed to an adequate visual
representation, the processing time required by the brain to "understand” what it "sees" becomes
proportional to the number of objects to be studieTherefore, it will always take longer to understand
data dashboards than a data visualization allowing to fluidify decision support processes.

Graphical representation: 2, symbolic representation: O.

Top scorer: prattentive perception.

Data Visualkation: the visual variables model




The choice of visual variables is therefore crucial to use representations that will release the full
potential of our brain. Fortunately, research in cognitive psychology has widelgred the relevance

of different visual variables according to the nature of the characteristics to be visualized. Jacques
Bertin, in particular, has presented a model of visual variables defined according to multiple criteriain
order to constitute effetive "graphic primitives™:

position,
the length,
the angle,
the slope,
the surface,
shape

and color(itself divided into intensity, saturation and hue)



Let's imagine a data table with two inputs: athousand product references associated with their sales
over the year and the average margin rate per product. According to Bertin's system, the most efficient
visual repreentation will be to deal with the quantitative aspect by using the position, thus positioning
each product along two axe¢he sales and the margin rate of each.
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If we want to add a third dimension, such as the mosffigable products, we will use an ordinal
dimension, such as a color intensity to distinguish products with a high margin from those with an
average margin and those with a below average margin.

Let's go further. We might also want to introduce a fourtménsion: product families or categories.
Still using Bertin's system, we would then apply different colors to this nominal dimension, with a
specific color for each major product family.



Jacques Bertin's system of wad variables thus makes it possible to introduce several levels of
information to graphic representations that are limited to two dimensions.

Graphic representation: 3, symbolic representation: O.

Best tactician: Jacques Bertin

Data Visualization: the aed for interaction

The graphical representation of data allows us to understand this data more quickly and efficiently, to
draw actionable conclusions and to act accordingly. In this respect, James J. Gibson concluded in 1950
that we must perceive in ordeo act and act in order to perceive, thus introducing the importance of
interaction with graphic information.



