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Tools for Thought

Multimedia I 
Communicating in Space

—  Scott McCloud, Understanding Comics (1993)



“Perhaps the greatest advantage of electronic documents over 
paper ones is their ability to handle many more graphic elements. 
By combining a variety of media, electronic books can provide not 
only static images, but also dynamics (e.g., computer animations 
and computer-controlled video sequences), interactivity (e.g., 
ability to move objects, change and edit objects, and change states), 
and sound (e.g., computer-generated or audio disk recordings). 
These features all help in creating better audiovisualization.”

— Nicole Yankelovich, Norm Meyrowitz, and Andy van Dam. 
“Reading and Writing the Electronic Book” (1985)



But when does multimedia actually help?

from CLRS

“While static visualizations can provide people with the essence of how something looks, is laid 
out, or is constituted, animation appears better able to explain a dynamic, evolving process.”

Byrne et al. “Evaluating animations as student aids in learning computer algorithms” 1999

No difference!



https://www.youtube.com/
shorts/scZSaFlX67o



Diagrams have existed for thousands of years

Domenico Nani Mirabelli, Polyanthea (1503)Directions to a brothel in Ephesus, Greece (1st c. CE)



How far could you go back and have 
someone recognize an arrow?

A B



Pointing 
was often 
done with… 
fingers

Robert Finkel. “History of the Arrow” 2015



Robert Finkel. “History of the Arrow” 2015

Bernard deBélidor’s Hydraulic 
Architecture (1737) contains one of 
the first documented arrows 
representing direction



• Arrows didn’t lose their 
fletchings until the late 1800s 

• Arrows were introduced to 
mathematics by David Hilbert 
in 1922 to denote implication

The arrow-as-pointer is a recent invention

Image sent with the Pioneer 10 probe, 1976

Robert Finkel. “History of the Arrow” 2015



Diagrams in scientific literature





To help our readers to get a quick 
overview of research we publish, we 
started making visual abstracts… 

— BMJ

Visual Abstracts are eye-catching, 
graphical summaries of your 
research. Because they combine 
image and text, they are easy to 
read and very effective at engaging 
your audience, especially on social 
media channels. Think of a Visual 
Abstract as the business card for 
your research! 

— Springer Nature



The modern diagram takes many forms!



• Goal: analyze the common 
structure of these diagrams 

- Clusters: which charts are related in form 
or function? 

- Components: what are common 
elements across the charts? 

- Efficacy: pick one chart you think is 
especially effective, and one ineffective 

• Format: 5 min on your own, 5 
min in small groups, 5 min 
discussion

https://cel.cs.brown.edu 
  /csci-1377-s26 
  /11_Multimedia_I_Exercise.pdf

Exercise: build a theory of HCI diagrams



Example gallery

Takahira et al. “InSituTale: Enhancing Augmented Data Storytelling with Physical Objects” 2025

Cohen and Chugh. “Ragged Blocks: Rendering Structured Text with Style” 2025

Lee et al. “3D Sketching + 2D Generative AI for Car Exterior Design” 2025



Annotated screenshots

Gu et al. “AbstractExplorer: Leveraging 
Structure-Mapping Theory to Enhance 
Comparative Close Reading at Scale” 2025

Lin et al. “Rethinking Dataset 
Discovery with DataScout” 2025



Structured + annotated example gallery

Ma et al. “Garden of Papers: Finding, Reading, and Organizing Research Papers in a Visual, Integrated, and Flexible Workspace” 2025



Video comics

Fu et al. “DropPop: Designing Drop-to-Deploy Mechanisms with Bistable Scissors Structures” 2025

Zhang et al. “BaroPoser: Real-time Human Motion Tracking from IMUs and Barometers in Everyday Devices” 2025



Conceptual comics

Yan et al. “Answering Developer 
Questions with Annotated Agent-
Discovered Program Traces” 2025

Chen et al. “SCENIC: A Location-based 
System to Foster Cognitive Development 

in Children During Car Rides” 2025



System architecture

Xu et al. “Enhancing XR Auditory 
Realism via Multimodal Scene-

Aware Acoustic Rendering” 2025

Zhang et al. “SlideAudit: A Dataset and Taxonomy for Automated Evaluation of Presentation Slides” 2025



System architecture?

Zhao et al. “Knoll: Creating a Knowledge Ecosystem for Large Language Models” 2025



Visual metaphor

https://dl.acm.org/doi/abs/10.1145/3746059.3747625



Visual abstraction & zoom

Heyen et al. “GuitarPie: Using the Fretboard of an Electric Guitar for Audio-Based Pie Menu Interaction” 2025



Diagrams are about the effective 
use of space



1. The first weight is suspended from the left end 
of a rope over Pulley A.  

2. The right end of this rope is attached to, and 
partially supports, the second weight. 

3. Pulley A is suspended from the left end of a 
rope that runs over Pulley B, and under Pulley C.  

4. Pulley B is suspended from the ceiling.  

5. The right end of the rope that runs under Pulley 
C is attached to the ceiling. 

6. Pulley C is attached to the second weight, 
supporting it jointly with the right end of the 
first rope.

Find the ratio of the second to the first weight, if the system is in equilibrium.

• Set W1 = 1 

• What is affected by W1? 

• [S1] Left end of rope over PA 

• What is PA attached to? 

• [S1 → S2] “this rope” = PA, so W2 

• [S2 → S3] PA suspended over PB 
under PC 

• What is PC attached to? 

• [S3 → S4] irrelvant 

• [S4 → S5] PC supported by ceiling 

• What is PA attached to again?



Find the ratio of the second to the first weight, if the system is in equilibrium.

• Set W1 = 1 

• What is affected by W1? 

• [W1 → PA] W1 goes over PA 

• [PA → W1] to W2 

• [PA → B] and connected to B 

• …



• Sentential representation requires linear search to discover facts 
- “A points to B”, “B points to C”, “A points to C” what does A point to? 

• Diagrammatic representation supports efficient lookups keyed 
to one element of a relation 

- “Everything that points to A” or “everything A points to” are simple perceptual tasks 
of following lines

Diagrams can efficiently encode relational 
information in space

Larkin and Simon. “Why a Diagram is (Sometimes) Worth Ten Thousand Words” 1987



Diagrams are about visual 
abstraction



Scott McCloud. Understanding Comics. 1993



Scott McCloud. Understanding Comics. 1993



via Wogalter and Mayhorn, “Warning Design” in Information Design (2017)



Realism risks incorrect interpretation of details

via Wogalter and Mayhorn, “Warning Design” in Information Design (2017) via Nano Banana 2

Does it have  

to be stormy?
What about a  different kite?

What the hell  

is that thing??



Appropriate level of abstraction depends on context

Heyen et al. “GuitarPie: Using the Fretboard of an Electric Guitar for Audio-Based Pie Menu Interaction” 2025



Diagrams are about functional 
distortion



via WardMaps

Map of the London 
Underground, 1931



via Christie’s

Harry Beck’s 
“octolinear” 
map, 1933

“If you’re going underground, 
why do you need to bother 
about geography? It’s not so 
important. Connections are 
the thing.”



Roberts’ principles for 
effective schematic maps

Roberts et al. “Preference versus performance: Investigating the dissociation between objective measures and subjective ratings of usability for schematic metro maps and intuitive theories of design” 2016

Simplicity: 
Individual 
trajectories are 
easy to follow

Coherence: 
Map consists of 
regular, identifiable 
shapes

Harmony: 
Map is aesthetically 
pleasing to the eye

Balance: 
Stations are even 
across the map

Topographicity: 
Map is not too 
heavily distorted wrt 
geography



The octolinear 
transit map is 
everywhere!

Boston MBTA 
map, 2026



But does 
it scale?
London 
Underground 
map, 2026





Diagrams are about finding the 
right visual metaphor



Thickness

Containment

Distance

S needs to transmit to E.

1. S and F communicate with 
each other six times a second. 
[…] Along which pathway will 
the message arrive first? 

2. S and F are part of the same 
system, and six times as 
secure. […] Which pathway is 
the most secure?

Tversky et al. “Visualizing thought: Mapping category and continuum” 2011



Best representation depends on problem format

Tversky et al. “Visualizing thought: Mapping category and continuum” 2011

SecuritySpeed



ThicknessContainment Distance

“part of the 
same system”

“communicate 
more often”

Congruence: “The structure and content of the external representation should 
correspond to the desired structure and content of the internal representation.”


