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1.

Hello! (=0)

Name: Jérome Eertmans

(f\/\\I—‘*JL\ T —J)L r \/\/2)

Age: 28 years old

From: Belgium (/L= —)

University: UCLouvain (Louvain-la-Neuve)

(L= 7 >H Ry oKRF)

Degree: Ph.D. in Electrical Engineering
(BESTFET)

(Defended July 6, 2026)

Languages: French (7~ > 2=%) (native), English
(#::%), Dutch (# > > #75) (intermediate), Italian
(% 1)7728) (basics), Japanese ([14::5) (beginner)
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1. About Belgium? (~L+ 055

Belgium in the World (=750 2L+ —)

= Located in Western Europe (7i=1—2 /)
= Capital: Brussels (V)2 wv)l)
= Population: ~11.5 million

(Louvain-la-Neuve: ~30 000)

Belgium on the world map
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= Capital: Brussels (

JUavtil
= Population: ~11.5 million
(Louvain-la-Neuve: ~30 000)

)

= Located in Western Europe (7511

1. About Belgium? (L= — D557 - S5EH01)

Belgium in the World (=7 (C&5(17 201

o

o= *)
) ) L)

Japan—Belgium size comparison
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1. About Belgium? (L= — D557 - S5EH01)

Belgium in Europe (XNIC&E1T o)L+ —)

= Bordered by France, Germany, Luxembourg,
and the Netherlands

= De facto capital of the European Union
(EU AERPATTH)
= Crossroads of Western Europe

Belgium in Western Europe
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1. About Belgium? (~JL+ 0587 - S:8401)

Three Official Languages (3 27/ fH50)
s Dutch (74> > #35): Flanders (77 >4 —2)
= French (7 7> %55): Wallonia (7 0)
= German (F-1'ViE): East (597)

Brussels @

Fun Facts:

= Famous for chocolate, waffles & fries!
(FaadL—b. DY T TSI RRFETESR!)

= 1,600+ different beers.. Dutch
Bl French
Bl German

Language communities of Belgium
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s Dutch (74> > #35): Flanders (77 >4 —2)
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= German (F-1'ViE): East (597)
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Fun Facts:
= Famous for chocolate, waffles & fries!
(FaadL—b. DY T TSI RRFETESR!)

= 1,600+ different beers..but | don’t drink - Eutchh
alcohol! @ (& EZEA = A) B German
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1. Hobbies & Interests (if0+ - E0)

Sports & QOutdoors (27— - 7O EET) Tech & Coding (¥l - #— 7> —2)

= Ultimate Frisbee, road cycling, sports in = Open-source software developer
general (0SS FF)
= Walking in nature (570075 <) = Contributor on GitHub (GitHub /55))

Culture ({0 - #%) = Passionate about Rust, Python, and

, _ JAX
= Anime & Manga enthusiast
(TZA AT 7)) Destination (G:H?D1EL))
= Visiting new places (37 W57 55112) = Eastern Asia (277 7)

= Bikepacking (/\1 /0y )
across Japan and Europe



1. Academic Supervisors (552 5)

bl A

Prof. Claude Oestges (UCLouvain) Prof. Laurent Jacques (UCLouvain)
Channel modeling, propagation, MIMO Signal processing, computational sensing
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2. My Research Topic (/757 7)

Differentiable Ray Tracing (ol 00
for Radio Propagation Modeling (= * IZ))

Key Concepts (+Zi7):

= Radio Propagation: Model wireless signals
. . . DIFFERENTIABLE RAY TRACING
in complex urban and indoor environments FOR RADIO PROPAGATION MODELING

(BT - ERTOEFTHR)

DIFFERENTIABILITY g Z’I‘;(;}\(I‘IZEITEIZN

& MODELING
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2. My Research Topic (/757 7)

Differentiable Ray Tracing (ol 00
for Radio Propagation Modeling (= ucim=710 )

Key Concepts (+Zi7):
= Radio Propagation: Model wireless signals
in complex urban and indoor environments FOR RADIO PROPAGATION MODELING
(75 - ENTOBRER) {
= Ray Tracing: Simulate physical wave
interactions (reflections, diffractions)
(€ 59 - BT O % ) DIFFERENTIABILITY g N\ Zﬁ?@%’gﬁgu
= Differentiability: Compute gradients
through physics for fast gradient-based
optimization (2L 2= dEEL)

vIalb—>3




2. Key Highlight: Generative Path Sampling

(FEHRB  ERERY > T )

The Challenge (7):
= O(NX) candidate paths in point-to-point

ray tracing
Scene Exhaustive Path Geometric EM
Model Enumeration Tracing Validation Compute

O(NFY patt

Mac Assisted Pipeline (Ours)
Scene Generative Path Geometric EM
Model Path Sampler Tracing Validation Compute

K

M < N¥ paths

Traditional ray tracing (top) vs. ML path
sampling (bottom)
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2. Key Highlight: Generative Path Sampling

(FEHRB  ERERY > T )

The Challenge (7:):

= O(NX) candidate paths in point-to-point

ray tracing

= Exponential growth (FrE=0EAFTIEA)
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2. Key Highlight: Generative Path Sampling

(FEHRB  ERERY > T )

The Challenge (7:):
= O(NX) candidate paths in point-to-point

ray tracing Traditional Ray Tracing Pipeline
. e ) [ Scene }_{ Exhaustive Path H Geometric }’[ EM }
n Exponent| al growth (E BE0 ﬁ’jz//—\ H”\Jflﬂzjj() Model Enumeration Tracing Validation Compute
. . - . O(N¥) paths
hinders real-time 5G/6G digital twins o
Machine-Learning-Assisted Pipeline (Ours)
Our Solution (% :7%): [ o HrorgmmmeH e H Sormie M o |
= Replace search with a GFlowNet model A e
(A% Al £7)L) Traditional ray tracing (top) vs. ML path
= Direct sampling of valid physical paths sampling (bottom)

= 100x CPU / 10x GPU speedup
(=10) (> 90% accuracy)



2. Generative Path Sampling Architecture (t7/LiE5

. Path Geometry
Current path candidate a P a
urrent p'\ candidate —»| T Valldah(m Reward

Imt path c'\ndldatc L

R —

Geometric Transformation

Broadcast ai

X (objects vertices) X' (equivariant) Y (objects features) Next thiect
in path
= GFlowNet trained to sample promising = Physics-based action masking to eliminate
ray paths invalid reflections
= Canonical transformation for spatial = Robust training via experience replay
invariance buffer



2. Manhattan Benchmark: 3D Geometry (Manhattan #7 T 7)1 3D JI2ik)

Out-of-Distribution Test
CRABRIBADNLIERE
= OpenStreetMap Manhattan
scenes (N = 400 and N = 805)

= Complex facade details and
building aspect ratios

(a) Small scene (N = 400). (b) Medium scene (N = 805). = Evaluates model generalization
outside procedural training
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2. Manhattan Benchmark: Coverage Maps (Manhattan =% v /511if)

—45 —40 —35 —45 —40 -35

Coverage Map Fidelity

B~y THEEMN)

= Ground truth (exhaustive) vs.
GFlowNet prediction
~100 0 100 ~100 0 100 (M — 100)

(a) Ground truth G (dB) (small scene).  (b) Prediction Gyyoq (dB) (small scene).

= Correctly identifies main
propagation paths

—45 —40 =35 =30 —-45  —40 =35 =30

= Misses some important
reflections — future work

—100 0 100 —100 0 100

() Ground truth Gerr (dB) (medium scene). (d) Prediction Gpyeq (dB) (medium scene).
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2. Software & Open-Source Projects (#4725 - 5i2Y)

DiffeRT (M5 TEEL 1 hL—> >4 - ST 51)

= Open-source Python library for
differentiable radio ray tracing

= Built with JAX (GPU acceleration) & Rust
(high performance)

= https://github.com/jeertmans/DiffeRT

Manim Slides
(if A T—=3>Y—))
= Presentation tool for math &
scientific animations

= Used by researchers worldwide

12/14


https://github.com/jeertmans/DiffeRT

3. Why KDDI Research, Inc. & Internship Goals (KDDI # &6/1780 ¢ 0 HIZ

IR

)

Why KDDI Research? (= 2i2h) = Professional: Collaborate with KDDI
researchers, gain hands-on skills (e.g.,
channel measurements), and enjoy

R&D!

= Strong alignment with my research (FFFRE © Dl - R ORE)
interests (H1557 5704 LVE )

Internship Goals (>~ — > JOEE

= Leading global telecommunications
operator (70— /VLiEED—4—)

= Personal: Improve Japanese language
skills, experience Japanese work
culture, and build lasting connections
(BAGEE |k & s EER)

= Opportunity to learn from industrial
R&D (ExCAEDOHIR)
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eertmans.be

Thank youl!
L.‘/ﬁH/L,\% O 75\3: j (- —k k/\ i L/7LL__

Jérome Eertmans

github.com/jeertmans

jeertmans@icloud.com

14/
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