CHAPTER 6

Interactive Visualization

Introduction to interactive visualization tools, technigues, and

designing for user experience.



What is Interactive Visualization?

User-Centric: A form of visualization that allows

direct user interaction with the data interface.

Exploration: Enables users to explore, control,

and manipulate data views dynamically.

Dynamic: Goes far beyond static charts,
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offering a responsive and engaging experience.
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Static vs. Interactive Visualization

ﬁ

Static Visualization

Fixed display; no changes after h

rendering.

, Interactive Visualization
No user control over the data view.

: . : Dynamic display that responds to input.
Best suitable for print media and reports.

User-driven exploration and discovery.

Essential for digital platforms and apps.




Focuses on the main message
Applicable for multiple media
More control over storytelling
Better for data explanation

Faster to make

Fewer accessibility issues
Read only
Hard to update

Strict linear storytelling

e

Interactive charts

Deliver multiple insights
Limited cross-device support
Choice overload

Better for data exploration
Takes time and money
Accessibility issues

More data can be shown
Easy to update

Engaging interactivity

Focus on details

Complex structure

https://www.datylon.com/blog/pros-
and-cons-of-static-and-interactive-c
harts
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Why It Matters

Understanding

Improves data
comprehension by
allowing users to engage

directly with the content.

©

Exploration

Encourages users to
investigate data layers and
uncover hidden patterns

or outliers.

) 4

Clarity

Reduces information
overload by letting users
focus only on relevant

data subsets.



Common Interaction Techniques

Hover (Tooltips): Show details on

demand.

Click (Selection): Highlight specific

items.

¥ Filtering: Show or hide data categories.

@ Zoom & Pan: Navigate large datasets.

@ Linked Views: Connect multiple charts.

Interaction drives engagement.



Hover Interaction

Details on Demand

Hover interactions (tooltips) are essential for
maintaining a clean interface while providing

deep access to data.

‘ @ Displays additional info instantly.

»° Reduces visual clutter significantly.

‘ © Provides context without navigation.
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Click & Selection

Focus Attention: Clicking allows users to
isolate specific data points or groups for closer
inspection.

Contextual Highlighting: Selecting an element
often highlights related information across
other parts of the dashboard.

Action Trigger: It can serve as a trigger to drill

down into deeper levels of the data hierarchy.

30 s Tapping




Filtering Interaction

PATTERNFLY Enterprise Application

Refining the View

Filters are powerful tools that put the user in

control of the dataset scope.

= Show or hide specific categories.
l= Narrow down massive datasets.

© Improve clarity by removing noise.




Zoom & Pan

L+ ¢

Zoom dely!

Allows users to focus on details by Enables movement across the data
changing the scale of the view. Essential space without changing the scale. Vital
for spotting granular trends in dense for exploring maps and long time-series

data. data.



Close rate

Linked Views 14.47%

Weighted value

Interconnected Analysis: Multiple 35.6M
visualizations are connected logically to
represent different facets of the same dataset.
Synchronized Updates: Interaction in one
view (e.g., selecting a geographic region)
immediately filters or updates the other charts.
Deeper Insight: This technique supports
complex relationship discovery that isn't

possible with isolated charts.

Sales pipeline

Connect 70+ data sources with Couplerio
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Tools for Interactive Visualization

‘I
\ 4
Dashboard Tools

Enterprise platforms like
Tableau and PowerBI that
offer drag-and-drop
interactivity for business

analytics.

<[>

Web Libraries

Coding frameworks like
D3.js and Chart.js that
provide granular control
for custom web-based

visualizations.

*+
y A
No-Code Platforms

Tools like Flourish or
Datawrapper that
democratize interactive
design without requiring

programming skills.
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Designing for User Experience

. User-Centricity: Prioritize the specific
-\/

needs and goals of the end-user.

Simplicity: Keep interactions intuitive;

2+ avoid overwhelming the user with too

many choices at once.

Avoid Complexity: Unnecessary features

© can confuse rather than enlighten. Good

design helps users think.



UX Principles

©

Clarity

Affordance is key. Users
must immediately
understand which

elements are interactive

and what actions are

possible.

Consistency

Similar interactions should
yield similar results.
Standardize gestures
(e.g., pinch-to-zoom) to

reduce the learning curve.

*

Feedback

The system must respond

immediately to user input

(e.g., hover states, loading
indicators) to confirm

interaction.



Common Design Mistakes

Pitfalls to Avoid

Option Overload: Presenting too many

¢

= controls simultaneously paralyzes the

user.

Hidden Controls: Vital interaction
& triggers shouldn't be buried in

sub-menus.

Latency: Slow or delayed feedback

X breaks the flow of exploration and

causes frustration.



Real-World Applications
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Visualization in Games

Player Feedback: Interactive dashboards
provide real-time statistics (K/D ratio,
accuracy) to help players improve.
Heads-Up Displays (HUD): Vital information
like health, ammo, and objectives are
visualized dynamically without breaking

immersion.
Post-Game Analytics: Detailed interactive

graphs allow players to analyze their

performance match by match.

J and Infographic elements

* bENTICATR




Real-World Applications

Visual: COVID / weather / traffic dashboard
%/ https://ourworldindata.org/coronavirus
4/ https://www.windy.com/

4/ https://www.tomtom.com/traffic-index/

Interactive Visualization in Games

Visual: Game analytics / HUD

4/ https://www.gdcvault.com/

%/ https://unity.com/solutions/game-analytics

4/ https://developer.valvesoftware.com/wiki/HUD



https://ourworldindata.org/coronavirus
https://www.windy.com/
https://www.tomtom.com/traffic-index/
https://www.gdcvault.com/
https://unity.com/solutions/game-analytics
https://developer.valvesoftware.com/wiki/HUD

Key Takeaways

Active Exploration: Interaction
V' transforms passive viewers into active

analysts.

Purposeful Design: Every interaction
v should serve a specific goal—to clarify,

filter, or reveal.

Balance: The best visualizations
balance powerful functionality with

intuitive simplicity.




=

Chapter Complete

Next: Practical exploration of interactive

visualization concepts.
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