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7] Motivation: SciVis Contest 2025
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Figure: Me being lost at (the east) sea. (Deadline 42 days)
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Motivation: SciVis Contest 2025

» Scrap metal recycling is crucial!
= Mixture of scraps influences outcomes.

® Task: enable material scientists to explore
combinations effectively!

and steer them towards their goal!
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Related Works

Parallel Coordinates in Manufacturing

= Goguelin et al. [1]: additive manufacturing
with parallel coordinates

Figure: Goguelin et al. [1]
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Related Works

Parallel Coordinates in Manufacturing

= Goguelin et al. [1]: additive manufacturing S
with parallel coordinates N

= Yang et al. [2]: hierarchical displays of
parallel coordinates for exploration A =AY N

Kantz et.al. VG;
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Related Works
Exploring the Pareto Front
= Cibulski et al. [3]: Pareto front with parallel ml? — =
. 4 Si=
coordinates gJ S E
—

Figure: Cibulski et al. [3]
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<] Related Works

Exploring the Pareto Front

= Cibulski et al. [3]: Pareto front with parallel
coordinates

= Chen et al. [4]: Self-Organizing Maps
(SOM) in combination with Pareto front for
optimal strategies.

Kantz et.al.
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AlloyInter

Overview

a. Input
selection ()

Kantz et.al.
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AlloyInter
Overview
a. Input b. Guided output
selection (x T adjustments (y;, w;
) ( ) similarity J ;, 4 )
. search '
A i E-E
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Overview
a. Input b. Guided output c. Interpolation
seleictiong (x) similarity adjq?tme?ts (¥j>wj)  matched
) search
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AlloyInter
Overview

a. Input b. Guided output c. Interpolation
selection (x) similarity adjustments (y;,w;)  matched Overview (y*’.f'”)

search outputs

elements —>

A 1 N

select intermediate point
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] AlloyInter

a. Input selection ()

Similar Points

® Adjust x € Ag

® Similar points from input dataset X
retrieved

» Shown in t-SNE Y

Kantz et.al. www
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AlloyInter

b. Guided output y selection A
o ~%e/%/
» Adjust output y € Y
/)
= Suggestions using XAI [5, 6] g A i
f (_—/ (_' § - 82.49 +
w = O (;1)) H / T sio(e.72, 12.70)
f / \ - 4.31 +
. . Cu (0.06, 4.61)
» Search for similar output y € Y, %, & N, .. B
. . 3 % o
hovered selection shown in t-SNE Y

1Using Light Gradient Boosting Machine (Light GBM), prior research indicates good
performance.
Kantz et.al. v-gm#u;;
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AlloyInter

c. Interpolation Overview 4, Y PRp—
Vf_FCC_AL -- (74.13,

. . \\

= Interpolation between selections A

o

@ — i (L = A o

» Use learned
. B . 1_;” -- (0.13,
Y\ = f () .

& find closest matches y, € Y.

Kantz et.al. -wanxv;
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Demo Time!

Demo: http://hereditary.cgv.tugraz.at/alloy-inter

Kantz et.al.
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Complete System

® Optimization of alloy mixture using interactive exploration.
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Complete System

® Optimization of alloy mixture using interactive exploration.

= Select one input x.
= Select another input @; based on close output by adjusting target y.

® Interpolate x) to explore intermediate suitable compositions.
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Complete System

® Optimization of alloy mixture using interactive exploration.

= Select one input x.
= Select another input @; based on close output by adjusting target y.

® Interpolate x) to explore intermediate suitable compositions.

® All in an integrated web view using t-SNE.

Kantz et.al.
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Future Work

» Exploring the Pareto Front
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Future Work

» Exploring the Pareto Front

by allowing custom composition of target
costs.

Kantz et.al.
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Future Work

» Exploring the Pareto Front

by allowing custom composition of target
costs.

® Guided gradient optimization based on XAI.
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Future Work

» Exploring the Pareto Front

by allowing custom composition of target
costs.

® Guided gradient optimization based on XAI.

= Further (biomedical?) datasets.

Tissue - Day 70 / Cycle 0 Glucose
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Figure: Simulation of a Tumor
cell [7].
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THANKS FOR COMING BY :) !

e

Paper: https://arxiv.org/abs/2509.19202v1

Feel free to come by the poster!

Kantz et.al.
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= More Ideas?
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