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Slides and inspiration from Michelle Borkin, Krzysztof Gajos, Hanspeter Pfister,

Miriah Meyer, Jonathan Schwabish, and David Sprague



CHECKING IN
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PREVIOUSLY, ON CS 7250…

4



5



6



7Bostock, 2020

https://bl.ocks.org/mbostock/3711652
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Spatial Fields
Scalar field = one value per cell

Vector or Tensor field = many values per cell

Vector
(magnitude) (magnitude and direction)

1 3 4 9 4 8 8 1 0

5 6 7 8 8 8 8 8 1

9 7 5 5 5 5 5 5 8

1 3 4 9 4 8 8 1 0

5 6 7 8 8 8 8 8 1

9 7 5 5 5 5 5 5 8

7 7 5 5 6 5 5 5 8

1 1 1 1 5 6 6 6 8

2 2 2 1 5 6 6 6 8

Scalar



NOW, ON CS 7250…
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SPATIAL AND SCIENTIFIC

VISUALIZATION
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GOALS FOR TODAY

• Understand the concept of spatial fields, and how to 
visually encode.

• Learn about vector (and higher dimensional) 
representations.

• Learn about the two main ways to render 3D spatial 
data (isosurfaces and volume rendering).
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SPATIAL FIELDS

12



13

https://www.youtube.com/watch?v=KUz0G09TGrI

Example: Fluid Flow Visualization

https://www.youtube.com/watch?v=KUz0G09TGrI
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Spatial Fields
Scalar field = one value per cell

Encoding options:

Image
(magnitude)

1 3 4 9 4 8 8 1 0

5 6 7 8 8 8 8 8 1

9 7 5 5 5 5 5 5 8

1 3 4 9 4 8 8 1 0

5 6 7 8 8 8 8 8 1

9 7 5 5 5 5 5 5 8

7 7 5 5 6 5 5 5 8

1 1 1 1 5 6 6 6 8

2 2 2 1 5 6 6 6 8

Scalar
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Spatial Fields
Scalar field = one value per cell

Encoding options:

Isocontours

(Contour line as single scalar threshold value)

Image
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Spatial Fields
Scalar field = one value per cell

Encoding options:

Isocontours

(Contour line as single scalar threshold value)
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3D Spatial Fields
Scalar field = one value per cell

Encoding options:

Isosurface

Surface that represents points of 
a constant value

Volume Rendering

Every value is mapped to an opacity 
and a color via a "transfer function"



Isosurfaces & Volume Rendering

https://www.youtube.com/watch?v=7GPB1sjEhIQ

Visible Human Project

https://www.youtube.com/watch?v=7GPB1sjEhIQ
https://www.youtube.com/watch?v=7GPB1sjEhIQ




In-Class Exercise: 
Medical Imaging
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In-Class Exercise: Slice:Drop 15m

• Go to http://slicedrop.com/
• Click on the first example dataset in the top-right gallery “A 14 

year old healthy male brain.”
• Explore the different views of the data using the hidden 

toolbars along the left side of the image:
• VOLUME: Explore the 2D and 3D view options.
• VOLUME: Experiment with the brightness/contrast (“Window 

level”) and data range (“Threshold”) sliders.  Also try to change 
the colors.

• FIBERS: Experiment with the fiber threshold (i.e., data range).
• While in the 2D view, explore the slicing sliders. Also try 

dragging inside the small visualizations in this panel.

INSTRUCTIONS:

http://slicedrop.com/


ISOSURFACES VS. VOLUME RENDERING

distinct objects
distinct thresholds (surfaces)

indistinct objects
blending or transparency important



24Borkin et al., 2011

Isosurfaces vs. Abstracted

https://doi.org/10.1109/TVCG.2011.192


Pandey et al. VIS 2019

PROJECT EXAMPLE — CEREBROVIS

CS 7260 FALL 2017:
VISUALIZATION FOR

NETWORK SCIENCE

https://aditeyapandey.github.io/CerebroVisProject/




Pandey et al. VIS 2019

PROJECT EXAMPLE — CEREBROVIS

https://aditeyapandey.github.io/CerebroVisProject/


Upcoming Assignments & Communication
Look at the upcoming assignments and deadlines regularly!
• Textbook, Readings, & Reading Quizzes — Variable days
• In-Class Activities — 11:59pm same day as class

F: Lecture, T: Lecture, F: Project Testing, Feedback
• Assignments & Projects— Generally due R 11:59pm

R (2 days): Project 7 — Sprint 2 & Paper Draft
Next R (9 days): Project 8 — Sprint 3 & Prep for Usability Testing
Next F (10 days): In-Class Usability Testing
Next-Next R (16 days):  Project 9 — Presentation and Video
Next-Next F (17 days): In-Class Project Presentations

Use Canvas Discussions for general questions, email the TAs/S-LTA/instructor for 
questions specific to you: codydunne-and-tas@ccs.neu.edu. Include links!

If you’re emailing about a particular assignment, please include the URL of the 
Submission Details page. (Canvas documentation.)

If you have a project question, give us your group number. E.g., include: `Group ## —
 Topic` with ‘##’ replaced by your group number and ‘Topic’ replaced by your topic.

mailto:codydunne-and-tas@ccs.neu.edu
https://community.canvaslms.com/t5/Student-Guide/How-do-I-know-when-my-assignment-has-been-submitted/ta-p/277
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