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A Few Technical Remarks
If you want to follow directly the code used in the lecture
» Download the code from the course homepage (Lecture ?)

Start the virtual environment
$ . venv/bin/activate (from the home directory)

v

v

Create a kernel for the notebook with the virtual environment
$ python3 -m ipykernel install --user --name=ve3

v

Unzip the file

$ tar zxvf material_visualization_lec.tar.gz
Enter the created directory

$ cd material_visualization_lec

v

» ...and start the notebook
$ ipython3 notebook
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Visualisation
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Visualisation as well as Content Matters
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Visualisation Options in Python

Matplotlib
» Started as emulation for MATLAB

» Basic plotting also in more than one
dimension

bokeh

» Web publishable graphics
» Large variety of usable interactions
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Seaborn
» Collection of more complex plots
» Based on Matplotlib

Folium
» Python interface to leaflet (maps)
» Plotting of geo data
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Color
Colour is a double-edged sword:
» Color can convey a lot of information
» But there are many forms of Color-blindness
» Many people will print your paper in black & white (for many reasons)
Two (non-exclusive) ways to deal with this:
» Use Colors that are differentiable for all people and also in black & and white
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Colorblindness

Colorblindness is not a total loss of color vision. Colorblind people can recognize a wide ranges
of colors. But certain ranges of colors are hard to distinguish.
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Colorblindness

8% of Caucasian, 5% of Asian, and (4%) of African males are so-called "red-green" Colorblind.
Chance to have at least one Colorblind reviewer out of three is up to 1 — (1 — 0.92)® = 22%)!
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Colorblindness
The way to deal with Colorblindess is to use redundant encoding of information

Most Colorblind people might not be able to distinguish certain colors, but are usually able to

distinguish different brightness

for Photoshap, lllustrator, for Word, Power

Original Simulation Freehand, etc. Point, Canvas, elc.

Protan Deutan Tritan Hue CMYK (%) RGB(0-255) R,G,B(%) Hex (0-f)
1 - - - - WM Black -°  (0,0,0,100) (0,0,0) (0,0,0) #000000
2i I:] MM Orange 41° (0,50,100,0) (230,159,0) (90,60,0) #e69f00
;,- - - - M Sky Blue 202° (80,0,0,0) (86,180,233)  (35,70,90) #56b4e9
a - - - - WM bluish Green  164° (97,0,75,0)  (0,158,115) (0,60,50) #009e73
5 Yellow 56° (10,590,0) (240,228,66)  (95,90,25) #f0e442
5- - - - HHE Blue 202° (100,50,0,0) (0,114,178) (0,45,70) #0072b2
-,- - - - E M Vermilion 27° (0,80,100,0) (213,94,0) (80,40,0) #d55e00
B- - - - MM reddish Purple 326° (10,70,0,0) (204,121,167)  (80,60,70) #cc799c

Use a color-palette taking advantage of this (either built-in or self-defined)
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Defininig custom colors in matplotlib

Custom color palette
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Texture

Use redundant coding. Not only Color, but also texture/patterns:
» Different markers
» Different line-styles
» Different filling-styles

Make plots visible enough using thick enough lines:
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1D plotting

Line
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1D plotting

Error bars
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1D plotting
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1D plotting

Scatter
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1D plotting

Histograms
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1D plotting

Violin plots

24
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1D plotting

Split violin plots 08 ] sex
El Male
071 [ Female

tip_percent
o © o o
= NE.
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2D plotting

2D histogram

x = randn(1000)

y = exponential (size=1000)
plt.hist2d(x, y)
plt.xlabel("x")
plt.ylabel("y")

plt.show()
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2D plotting

Images
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3D plotting

Surface plots
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ND plotting

Parallel coordinates o

—— lIris-setosa
—— lIris-versicolor

— lris-virginica |

|

SepalLength
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SepalWidth

PetalLength Petalwidth
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More tools
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Argparse

Easy parsing of commandline options using argparse.

Argparse



https://docs.python.org/3/library/argparse.html

University of
Zurich™

Department of Physics

Snakemake
Automate your analysis flow using snakemake.

Snakemake

( assernbly ) ( assembly J ( assembly) ( assembly )
sample: 102 sample: 104 sample: 101 sample: 103
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Frameworks

Some fields have even created their own toolkits:

» Computational biology: https://biopython.org/
» Astronomy: http://www.astropy.org/
» High-energy particle physics: https:/github.com/scikit-hep
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Exercise

Take two of the graphs shown in this presentation and make them look good enough to be
included in a scientific paper!

Ressources:
» Pyplot tutorial: https://matplotlib.org/users/pyplot_tutorial.html
» Matplotlib documentation: https://matplotlib.org/api/pyplot._summary.html
» Custom style-sheets: https://matplotlib.org/users/customizing.html

» Pandas plotting documentation:
https://pandas.pydata.org/pandas-docs/stable/visualization.html

» Seaborn documentation: https:/seaborn.pydata.org/

plt.style.use("./matplotlib_custom_style.mplstyle")
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