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Overview

*through examples

1. Personal background & motivation

2. Tools: data, sources, software

3. Visual elements

4. Critisizing



Personal

Career path

● University of Waterloo
● University of Illinois at Chicago
● University of Aberdeen
● Riga Technical University

Outside of academia

● Family
● Sports
● Social service
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2019 - 2020
Postdoctoral fellow

2020 - 
Assistant Professor

BITL Program Academic Advisor

2014 - 2019
PhD in Mathematics

2009 - 2014
BMath, MMath



Motivation
The first look

Seeing data:

● What is going on?
● What should I be seeing?

Presenting data:

● What do I want to say?
● What does the reader expect?
● What is unnecessary?
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Motivation

What is the first thing you notice?
● Color
● Contrast
● Text / whitespace
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Data relationships

visualizing properties

properties as a heatmap 
and dendrogram

overlaid visuals 
with error bars

relationships 
as a graph



Tools: data types

Objects and their properties

● Measurements, surveys
● parameters

Dynamically changing properties

● Repeated measurments
● Change of parameters

Relationships among objects
● Multiple dependencies
● Directional data
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Different requirements = different uses

table
unordered objects with properties

dictionary
hiereachical properties

time series
unordered objects with ordered properties

weighted adjacency matrix
objects and pairwise properties



Tools: data sources

General
● Kaggle
● Atvērto Datu Portāls
● EU Open Data Portal

Specific
● Allen Brain Map 

portal.brain-map.org
● Blue Brain Nexus 

bluebrainnexus.io
● Janelia

neuprint.janelia.org
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Examples of data banks

Kaggle ( kaggle.com )
Atvērto Datu Portāls ( data.gov.lv )

EU Open Data Portal ( data.europa.eu )

Janelia neuPrint ( neuprint.janelia.org )



Tools: inspiration

Ready-made templates

● Plotly 

● Chart.js, D3.js

Fine detail control

● The Python Graph Gallery

● matplotlib

Extreme detail control

● TeXample.net

● PGFPlots Gallery
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Collections of different examples

Plotly ( dash-gallery.plotly.host )

matplotlib ( matplotlib.org )

PGFPlots gallery ( pgfplots.sourceforge.net )

Python Graph Gallery
( python-graph-gallery.com )



Tools: software

Managing files

● Total Commander

Reading text and numbers

● Excel, Google Sheets
● Sublime Text, Notepad++

Reading data from images

● Web Plot Digitizer
● GIMP (Gnu Image Manipulation 

Program)
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Data management and exploration

Total Commander

Web Plot Digitizer

Sublime Text

GIMP



Tools: software

Plug and chug

● MS Excel, Google Sheets
● MS Word
● Canva
● Plotly, Chart.js

Unlimited control

● Python: CSV, JSON, pandas
● LaTeX: TikZ, PGFPlots
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Python + pandas

Python + matplotlib

LaTeX + TikZ

Google Sheets

Some coding required



Elements

Emphasize

● Red, green
● Complementary colors

Reduce importance

● Light
● SImilar to background

Enrich

● Pattern overlay

** Organizations have style guides
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Color choices

Adobe Color Wheel ( color.adobe.com )
- similar color choices
- accessibility tools for color impairment

uiGradients ( uigradients.com )
- visual color connections
- inspiration

matplotlib colormap
- color palettes for use with Python



Elements

Often overlooked
● Done well: adds to the story 

being told
● Done poorly: distracts from the 

main ideas

** The data does not speak for itself
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Scheme consistencyconsistency across all visuals
Jame Stewart, “Calculus”

inconsistency
most technical articles

consistency in some visual types
interdisciplinary articles



Analysis: color

4.1

 Ryan Best, Shom Mazumder, FiveThirtyEight

● Main idea in title
● Soft color scheme

● Small value = light color
● Extra information = patterns



Analysis: overload

separate visuals: good separate visuals: bad

 Graphic Detail blog, The Economist

High volume of information

● Is it worth showing?
● What does it add to message?
● What are the common ideas?
● How to best combine it?

Interactive information

● Plotly
● D3.js

academic visuals: need knowledge to evaluate
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jlazovskis.com/talks

Sources:

● The Economist Graphic Detail blog economist.com/graphic-detail

● FiveThirtyEight fivethirtyeight.com

● Adobe Color Wheel color.adobe.com/create/color-wheel

● The Python Graph Gallery python-graph-gallery.com

● PGFPlots Gallery pgfplots.sourceforge.net/gallery.html

● TikZ and PGF examples texample.net/tikz/examples

● Lisa Charlotte Rost github.com/lisacharlotterost/talk-slides

● James Gleick “The Information: A History, A Theory, A Flood”

● Topaz et al “Topological Data Analysis of Biological Aggregation Models”

● Reimann et al “Topology of synaptic connectivity constrains neuronal stimulus representation”

1. Background / Motivation

2. Tools / Elements / Analysis

modinst.lu.lv/en/tools-of-modern-scientist


