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Outline (7yz> %)

1. Who Am I? (BT

2. What | Do (Ph.D. Research) (iff72/%)

3. Why Am | Here? (KDDB&EHFZERAT T HEER)
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Hello! acsn)

= Name: Jérome Eertmans

= Age: 27 years old

= From: Belgium (~L%—)

= University: UCLouvain (Louvain-la-Neuve) (1L —
Al NI IR/ N= =)

= Degree: Ph.D. in Electrical Engineering (% [ 27
)
(Defended July 6, 2026)

= Languages: French (75> 7i%) (native), English
(We:E) | Dutch (435> %:5) | ltalian (450 7

i) (basics), Japanese ([174f)  (beginner (]
) Jérome Eertmans




Belgium & UCLouvain (~L ¥ — X K544

Belgium (~1 ¥—)
= Small country in Western Europe (/4
94— vy X)
= Capital: Brussels (7 =v+1) (EU
de facto capital)

= 3 official languages: French, Dutch,
German

= Famous for chocolate, waffles, and
fries!

UCLouvain

= Founded in 1425 (600+ years of
history)

= Located in Louvain-la-Neuve: a unique
car-free university city ({1 &S

L
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Hobbies & Interests (g - B[

Sports & Outdoors (ZK—Y - 77| K
7)

= Running, hiking, and exploring nature

= 6 years as a Scout Leader (7277 h
) —=5—)
Culture (1L - 1)
= Anime & Manga enthusiast (7= # -

T )

= Reading & history

Tech & Coding (il - 7o 753> 7)
= Open-source software developer
(0SS )
= Contributor on GitHub
i)
= Passionate about Rust, Python, and
JAX

(hik1T)
= Long-time dream: Visiting and
working in Japan! (HAccoEiG & i

Destination

7%)

(GitHub T 7%
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My Research Topic (#f5e5—=)

Differentiable Ray Tracing @aaEL 1hL—2 > )
for Radio Propagation Modeling catzgesy> )

Key Concepts (F#E 7%t 2) :
= Radio Propagation: Model wireless ‘
signals in complex urban and indoor
environments  (#frfi - ZEN TR %) ’
= Ray Tracing: Simulate physical wave
interactions (reflections, diffractions) (/¢
05 [BiToP s 221 —2 32)
= Differentiability: Compute gradients

through physics for fast gradient-based
optimization (7Jfil~— 2o i )

Radio wave propagation in a street canyon



Key Highlight: Generative Path Sampling (Fff58m R © ARREHE S > 7)) > )

The Challenge (G§3#)
= Point-to-point ray tracing requires
searching O(N¥) candidate paths
(III - 'Eﬁm 7”2’153

limits real-time 5G/6G digital
FUYLY A

= Exponential complexity
TR
twin simulations ¢

(FRPR)

= Replace exhaustive search with an ML
model (GFlowNet) (fiifle=% - ke T
L)

Our Solution

= Samples physically valid paths directly

= 100x speedup on CPU, 10x on
GPU (g7 i) while maintaining
high accuracy (> 90%)

Traditional Ray Tracing Pipeline
Scene Exhaustive Path Geometric EM
Model Enumeration Tracing Validation Compute
s

Machine-Learning-Assisted Pipeline (Ours)

Scene Generative Path Geometric EM
Model Path Sampler Tracing Validation Compute

M < N¥ paths

Traditional ray tracing (top) vs. ML-assisted path
sampling (bottom)
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Software & Open-Source Projects (B% Y —L - iEY)

DiffeRT (#ralgEL A FL—> > 7 - 54 Manim Slides (7L B> 55— 32—

73) )
= Open-source Python library for = Presentation tool for math & scientific
differentiable radio ray tracing animations
= Built with JAX (GPU acceleration) & = Used by researchers worldwide;
Rust (high performance) published in JOSE journal
= https:

ADE Scheduler (k0 NFFRGE]S 25

N

//github.com/jeertmans/DiffeRT

= University-wide course scheduling tool
for UCLouvain (30k+ active student
users)
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https://github.com/jeertmans/DiffeRT
https://github.com/jeertmans/DiffeRT

Why KDDI Research & Internship Goals (KDDI# & 48T T oo 4% H )

Why KDDI Research? (G ) Internship Goals (1> %—>> v 7nH
= Leading global telecommunications )
operator G YL ) — 7 —) = Professional: Collaborate with KDDI
researchers and produce high-impact

= Strong alignment with 5G/6G channel
modeling, digital twins, and Al-driven R&D results
network planning = Personal: Improve Japanese language
skills, experience Japanese work

= Opportunity to bring academic
culture, and build lasting connections

differentiable ray tracing to industrial
applications  (FEZEILHI~ D ER)
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Thank you!
S hE S SV E L

Jérome Eertmans

eertmans.be - github.com/jeertmans - jeertmans@icloud.com
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https://eertmans.be
https://github.com/jeertmans
mailto:jeertmans@icloud.com

Appendix / Backup Slides )




Backup: Generative Path Sampling Architecture

(FiE - =T KERR)

K
R

[-1 -1 .. -1 1]
Init. path candidate

'i

X' (equivariant)

X (objects vertices)

GFlowNet trained to sample promising
ray paths

Canonical transformation for spatial
invariance

‘

Sample

Broadcast and concatenate
key

Random

Y (objects features) Next object
Next objec

= Physics-based action masking to eliminate
invalid reflections

= Robust training via experience replay
buffer
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Backup: Manhattan Benchmark Results

(fi 72 : Manhattan#iii € 7L #-ff)

—100 100

(a) Ground truth Ggr (dB) (small scene).

—100 0 100

(c) Ground truth Ggr (dB) (medium scene). (d) Prediction Gpreq (dB) (medium scene).

—100 0 100

(b) Prediction Gpreq (dB) (small scene).
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]
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Out-of-Distribution Generalization
(RAEHEE)
= Trained on street canyons, tested
on real OpenStreetMap
Manhattan geometry (N up to
805 objects)

= Captures dominant propagation
channels efficiently
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Backup: Academic Supervisors & Publications (%2 : #5#HH - #0)

(il
L

s (UCLouvain)
Channel modeling, propagation, MIMO

Prof. Claude Oestge

Prof. Laurent Jacques (UCLouvain)
Signal processing, computational sensing

= EuCAP 2026 Best Propagation Paper Award (Fast, Differentiable,
GPU-Accelerated Ray Tracing)

= Submitted to npj Wireless Technology (2026)
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