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01 Background Of 2D and 3D visual representations

2D Visual
Representation

(Goc et al., 2016)
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3D Visual

Representation

DNA structure High-Dimensional Data
(Halladjian et al., 2020) (Doraiswamy et al., 2021) (Hurter et al., 2019)
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Motivation Display Environment Approach
For linking representations  To contain representations Of representations For interacting with the links
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Motivation Display Environment Approach

For linking representations To contain representations Of representations  For interacting with the links
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DATA

c Supplementation add information to one representation

Design Space

Motivation For linking representations

Of combining 2D and 3D visualizations
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o2 Design Space

Motivation For linking representations
Of combining 2D and 3D visualizations

Abstraction Wwhere the 2D representations are abstraction of 3D visualizations

‘ [d [
% Projection Reduces the dimension count

(Halladjian et al., 2020)
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o2 Design Space

Motivation For linking representations
Of combining 2D and 3D visualizations

Abstraction Wwhere the 2D representation are abstraction of 3D visualization

{ Flattening uses techniques to map 3D objects on a 2D plane

(Eulzer et al., 2020)
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o2 Design Space

Motivation For linking representations
Of combining 2D and 3D visualizations

Abstraction Wwhnere the 2D representation are abstraction of 3D visualization

SIicing Where 2D images are cross-section views of 3D objects or slices from microscopes

resolution level 3
block cache: 512 512 1024

(Hadwiger et al., 2012)
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o2 Design Space

Motivation For linking representations
Of combining 2D and 3D visualizations

— Control Where one representation was designed to control other representations
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o2 Design Space Display Environment
Of combining 2D and 3D visualizations To contain representations

Desk tOp Where input is mice and keyboards, and output is displayed on computer monitors
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o2 Design Space Display Environment
Of combining 2D and 3D visualizations To contain representations

-~

MR Mixed Reality Where 2D and 3D representations are embedded in immersive environments

Paris Area

(Hurter et al., 2019)
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o2 Design Space Display Environment
Of combining 2D and 3D visualizations To contain representations

A
“ Touch Screen Where the input is provided by a person's fingers or hands

(Jonsson et al., 2016)

24



o2 Design Space Display Environment
Of combining 2D and 3D visualizations To contain representations

Tangible System Where physical objects are used to control or form visualizations
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(Jackson et al., 2013)
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02 Design Space Of representations
Of combining 2D and 3D visualizations

Jux tapOSEd Layouts place representations side-by-side
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02 Design Space Of representations
Of combining 2D and 3D visualizations

Compounded Layouts use the same display space

Substituted Layouts where representations are rendered in the same position at different times

Fher by roweny

‘Seizc Oojeas

(Mohammed et al., 2018)




02 Design Space Of representations
Of combining 2D and 3D visualizations

COMPOUHdEd Layouts use the same display space

Super imposed Layouts where representations are rendered on top of one another
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Design Space Of representations
Of combining 2D and 3D visualizations

COMPOUHdEd Layouts use the same display space

Embedded Layouts position two representations in the exact same place

(Tominski et al., 2012)
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Design Space
Of combining 2D and 3D visualizations

For designing the links

Vis uaIIy Connected Approaches highlight the relationships between representations visually

Color

(Haehn et al., 2014)
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02 Design Space

For designing the links
Of combining 2D and 3D visualizations ApproaCh

<!> Vis uaIIy Connected Approaches highlight the relationships between representations visually
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02 Design Space

For designing the links
Of combining 2D and 3D visualizations Approach

<!> Vis uaIIy Connected Approaches highlight the relationships between representations visually

& Save Selection Load Selection  Change Dataset
- ol
Lipins... s Follow... Molec... QEDw.. S Seroto.. . Dopam..

n"“'ls:“ T i s »
;_;,::! . | I3 Y - LY~ Y- IEY iy - (HE ] B8 Y B8 Y~ I ¥ ~- P
e ala. ] . L] . B shilees el B, B T — Y W
000 722 000 1396 0.00 1072 0.00 200 FALSE TRUE Unde. 17622 63239 0.00 o o 1 2 o0 1 1 @ { ¥] Add Column... k © : -
15 5.50 5.44 TRUE 428 41 - - i D (
14 %W 'S 000 B TRUE [ %0 = —— Grouping hierarchy
1 466 1R 0.00 TRUE 364.1¢] = = Ba& 5 10 Hex

(Sabando et al., 2021)



02 Des:g n Sp ace Appro ach Fordesigning the links
Of combining 2D and 3D visualizations

<!> Vis uaIIy Connected Approaches highlight the relationships between representations visually
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02 Design Space

For designing the links
Of combining 2D and 3D visualizations Approach

;“h& Interactively Connected Arproaches allow viewers to interact with one representation and get
feedback from another
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Des:gn Sp ace For designing the links
Of combining 2D and 3D visualizations

Interac tively Connected Approaches allow viewers to interact with one representation and get
feedback from another
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02 Design Space

For designing the links
Of combining 2D and 3D visualizations ApproaCh

;{f Interacti ver Connected Approaches allow viewers to interact with one representation and get
feedback from another
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02 Design Space

For designing the links
Of combining 2D and 3D visualizations ApproaCh

’ Animated Linked approaches via animation

“:z»,g ) Tr ansf ormation Animated approaches transit one representation to another

(Miao et al., 2018)
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02 Design Space

For designing the links
Of combining 2D and 3D visualizations Approach

’ Animated Linked approaches via animation

{’_.‘ Modification Animated approaches allow viewers to interact with one component
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03 Takeaways From our work

Determine if the proposed link is the best for the current display environment.

- Desktop - Mixed Reality Touch Screen Tanglble System

KW

Desktop & Mixed Reality Large 3D Spatial Datasets
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gDesktop & 'W‘ Tangible System Edutainment Purposes

.
¥ Mixed Reality g W Tangible System Enhance Data Understanding
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03 Takeaways From our work

Design an appropriate Layout.

Both representations are needed for tasks. Emphasize the position.

Juxtaposed Embedded

[ 3D Context | MPR | CPR |

(Kretschmer et al., 2014) (Tominski et al., 2012)
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03 Takeaways From our work

Adding multiple approaches to link 2D and 3D representations

(Eulzer et al., 2021)
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Thank You for Your Attention!

Examine whether one representation is enough for the tasks.

Website  Determine if the proposed link is the best for the current display environment.
Design an appropriate Layout.

Adding multiple approaches to link 2D and 3D representations.

Hire Mel

§

| am looking for a faculty position in the upcoming hiring cycles! _4 \‘
Contact me via email: jhong76@asu.edu (https://jiayihong.info/)
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