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Why visualize?

To convey information through visual representations in order to:

• Map/record/summarise

• Clarify/explain

• Instruct/teach/communicate

• Discover

• Inspire/advocate/persuade/tell a story



I. Classification based on the form

Temporal data visualizations track time series data – the performance of an 

indicator over a period of time. They normally feature lines that either 

stand alone or overlap with each other, with a start and finish time. 

- Line graph, bar chart, gantt chart, area chart, scatter plots

- Polar area diagrams (Coxcomb chart, Florence Nightingale)

- Time series sequences

- Timelines

- Line graphs



Classification based on the form

Hierarchical data 

visualizations order 

groups within larger 

groups. They are best 

suited if you’re looking 

to display clusters of 

information, especially 

if they flow from a 

single origin point.

- Tree diagrams 
(https://info-design-

lab.github.io/UDISE/)

- Ring charts

- Sunburst diagrams



Classification based on the form

Network Datasets connect deeply with other datasets. Network data 

visualizations show how they relate to one another within a network. In 

other words, demonstrating relationships between datasets without wordy 

explanations.

- Matrix charts

- Node-link diagrams

- Word clouds

- Alluvial diagrams (Sankey diagram - https://info-design-

lab.github.io/accident/)

You can find more form based classes at 

https://guides.library.duke.edu/datavis/vis_types

https://info-design-lab.github.io/accident/


Classification based on the form

Geospatial relate to real life physical locations, overlaying familiar maps 

with different data points.

- Flow map (Minard’s Napolean’s March)

- Density map

- Cartogram

- Heat map



II. Classification based on intention (analytical, presentation)

A visualization is recommended to users by satisfying their requirements 

for a particular dataset. There have been many approaches like rule-based, 

machine learning approaches, and knowledge graph embedding 

approaches for recommending the visualization for the dataset. These 

approaches recommend visualization based on the rules, training a 

machine learning model by extracting features of data and by constructing 

a knowledge graph from the data respectively. 

We consider a conversational approach to visualization, where users specify 

their needs at each step in natural language, with a visualization being 

returned in turn. Prior work has shown that visualization generation can be 

boiled down to the identification of visualization intent and visual 

encodings.



II. Classification based on intention (analytical, presentation)

Trends time series (using line or bar charts), motion chart, scatter plot

Correlation scatter plot, bubble chart, heat map

Distribution histogram, boxplot, ridgelines, violin chart, density map

Part to whole pie chart, donut chart, stacked bar chart, funnel chart

Ranking bar plot, spider/radar chart, word cloud, parallel coordinates, 

lollipop chart

Spatial relationship (Geo) choropleth, cartogram, hexbin map, route map

Flow chord diagram, sankey diagram, arc diagram, organisation chart





III. Classification based on user experience

Narratives The objective is to explain by giving the reader a vicarious 

experience of the intent through a story. Narrative information graphics are 

characterized by a story told with a distinct point of view.

Instructives explain step by step how things work. Here, the objective is to 

explain, by enabling the reader to sequentially step through the intent.

Exploratives offer the reader an opportunity to explore and discover the 

intent.

Simulatives allow the reader ‘to experience the intent (usually a real world 

phenomena).

(Nichani and Rajamanickam 2003).



III. The 4 types of Data Visualization: 
Scott Berinato, HBR, June 2016



1. Idea Illustration

Idea illustrations clarify complex ideas by drawing on our ability to 

understand directions (up, down, forward, backward), metaphors (trees, 

bridges) and simple design conventions (circles, hierarchies). Org 

charts and decision trees are classic examples of idea illustration.

INFO TYPE: Process, framework

TYPICAL SETTING: Presentations, teaching

PRIMARY SKILLS: Design, editing

GOALS: Learning, simplifying, explaining







2. Idea Generation

Visualization as a tool to support idea generation. Like idea illustration, 

idea generation relies on conceptual metaphors, but it takes place in 

more-informal settings, such as off-sites, strategy sessions, and early-

phase innovation projects.

INFO TYPE: Complex, undefined

TYPICAL SETTING: Working session, brainstorming

PRIMARY SKILLS: Team-building, facilitation

GOALS: Problem solving, discovery, innovation







3. Visual Confirmation

You’re answering one of two questions with this kind of project: Is what 

I suspect actually true? or What are some other ways of depicting this 

idea?







4. Visual Exploration

Open-ended data-driven visualizations It is intended to produces 

insights that can’t be gleaned any other way.

INFO TYPE: Big data, complex, dynamic

TYPICAL SETTING: Working sessions, testing, analysis

PRIMARY SKILLS: Business intelligence, programming, paired analysis

GOALS: Trend spotting, sense making, deep analysis





Infographic Vs. Data Visualization
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In their book Designing Data Visualizations, authors Noah Iliinsky and Julie Steele use the 

following three criteria to determine whether to call a graphic a data visualization or an 

infographic:

1. Method of generation: This criterion refers to what goes into creating the 

graphic itself. If lots of original illustrations are created to explain the data, 

for example, it's likely to be an infographic. You often see infographics with 

beautiful, elaborate images created to explain the information.
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In their book Designing Data Visualizations, authors Noah Iliinsky and Julie Steele use the 

following three criteria to determine whether to call a graphic a data visualization or an 

infographic:

1. Method of generation: This criterion refers to what goes into creating the 

graphic itself. If lots of original illustrations are created to explain the data, 

for example, it's likely to be an infographic. You often see infographics with 

beautiful, elaborate images created to explain the information.

2. Quantity of data represented: Typically, data visualizations have more and 

different kinds of data from infographics. Also, the data in data 

visualizations changes frequently to indicate changes in status. In addition, 

an infographic is less likely to include interactive numbers.

3. Degree of aesthetic treatment applied: This criterion refers to the 

artfulness of the graphic. If a lot of design work has gone into displaying 

information, the graphic is likely to be an infographic.



Infographics

Visual representation of data that is:

o manually drawn (and therefore a custom treatment of the 

information);

o specific to the data at hand (and therefore nontrivial to recreate 

with different data);

o aesthetically rich (strong visual content meant to draw the eye and 

hold interest);

o relatively data-poor (because each piece of information must be 

manually encoded).



Data Visualization

Visual representation of data that is:

o algorithmically drawn (may have custom touches but is largely 

rendered with the help of computerized methods);

o easy to regenerate with different data (the same form may be 

repurposed to represent different datasets with similar dimensions 

or characteristics);

o often aesthetically barren (data is not decorated);

o relatively data-rich (large volumes of data are welcome and viable, 

in contrast to infographics).







http://www.nytimes.com/interactive/2012/02/13/us/politics/2013-budget-proposal-graphic.html






https://www.google.co.in/publicdata/


Assignment 2: Chart Deconstruction & Redesign

Deconstructing a chart amounts to a deeper version of the self-sufficiency 

test. It helps us understand what parts of the chart are doing what, and 

what cues certain parts send to readers. 

In better dataviz, every part of the chart is doing something useful, it's free 

of redundant parts that take up cognitive processing time for no reason, 

and the cues to readers move them towards the intended message, not 

away from it. 





What can you guess?

• The data has a top-level split into two groups.

• Within each group, the data is further split into 3 parts, corresponding 

to the 3 columns.

• With each part, there are a variable number of subparts, each of which 

is given a unique color.

• The color legend suggests that each group's data are split into 7 

subparts, so I'm guessing that the 7 subparts are aggregated into 3 

parts.

• The core chart form is a stacked column chart with absolute values so 

relative proportions within each column (part) is important.



What can you guess?

• Comparing across columns is not supported because each column has 

its own total value.

• Comparing same-color blocks across the two groups is meaningful. It's 

easier to compare their absolute values but harder to compare the 

relative values (proportions of total).

• If the two groups are time periods, I'd guess that the group on the left 

is the earlier time period, and the one on the right is the later time 

period.





What can you guess?

• Now we see that the chart concerns revenues of a business over two years.

• My guess on the direction of time was wrong. The more recent year is placed 

on the left, counter to convention.

• The entity receives substantial government funding. In 2017-8, it has 1 dollar of 

government funds for every 2 dollars of revenues. In 2018-9, it's roughly 2 

dollars of government funds per every 3 dollars of revenues. Thus, the ratio of 

government funding to revenues has increased.

• On closer inspection, the 7 colors do not represent 7 components of this 

entity's funding. The categories listed in the color legend overlap.

• The 3 columns within each year group are nested. The second column breaks 

down revenues into 3 parts while the third column breaks down advertising 

revenues into two parts.

• This design does not offer any visual cues to help readers understand how the 

three columns within a year-group relates to each other. Adding guiding lines 

or changing the color scheme helps.





What can you guess?

• Because of the nested structure, two of the column segments, which 

are the sums of subparts, are not labeled. This creates a very strange 

appearance: usually, the largest parts are split into subparts, so such a 

labeling system means the largest parts/subparts are not labeled while 

the smaller, less influential, subparts are labeled!

• The system of labeling can be described as: label everything that is not 

further broken down into parts on the chart.

• You may notice another oddity. The pink segment is well above $1 

billion but it is roughly the size of the third column, which represents 

$250 million. It appears, these columns are not drawn to scale. What is 

happening? 





What can you guess?

• Notice the scale of the vertical axis. It has a discontinuity between $700 

million and $1.7 billion. In other words, the two pink sections are 

artificially shortened. The erased section contains $1 billion (!) Notice 

that the erased section is larger than the visible section.

• The focus of chart is to show what proportion of CBC's funds come 

from the government. On this chart, the only way to figure that out is 

to copy out the data and divide. It's roughly 1.2/1.7 = 70% approx.




