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How it works

Fifteen minutes at the end of Session 2, then the welcome activity.

Each presenter gets one minute at the front.
The poster is on the screen behind you: no
slides, no laptop swap.

The pitch order follows the wall on the next
slide (same order as the website).

Posters go up on Tuesday morning and stay
on display all day. The PDFs are already
online.

Bring your Poster on Tuesda
Boards go u
Tuesday

Y morning!
p at the registration desk - on display all day
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Nine posters, in pitch order

Same order as the Posters section of stintworkshops.org.
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Reliable Forwarding

| . | Performance Evaluation of the User
= ,' 2 Quality of Service Extension Block

unb, of Service  (UQes

QoS req [2]
This work pre"er\?r a performance evaluation of the UQEE.

| va Fig. 7: mpaict n n
. - - - hus Incroasi 9 qu i tho bundio

User Quallity Of Service Extension Block Evaluation i (Fi 1

The UQEB adds QoS information to individual bundles thuuh a BF‘ n 3 e i - -

It must be inmutable, which be achi g.1)

Extension
Blocks

Fig. 1 Bundle structure including the UGEE
? 8 Fig. 8 Impact of ratransmi
Three main QoS aspects are implemented: ) sy
fiic prioritization with a fair scheduling algorithm

age management throuigh atest-cnly delivery and bundie retention c | storage Management

Teresa de Jesus Algarra Uliarte, Felix Flentge, Andreas Timm-

tor.
" DTN nod =l Enl ‘fumﬂw :Iu: tn its stor .
itions chosen as v ti K

presented in previous work [3] (Figs. 2 and 3 Latost-Only Defivery

A For applications where onl t

information is relevant, a new bundie

an older bundle from the
> that obsolete information

DE"VP
in the queue and
ing delay (Fig. 10).

ched, less v
: ay = pancy and queu
Timely Delivery
Tratfic Prioritization [4, 5] )
ThrEe traffic S
Ex ritical information.
= Normal: operational data.
sitive transfers like

of bundie rets

hieving a lower end-
The delay becomes redistributed, with higher-priority bundles
queueing delay and bulk traffic absorbing the congestion (Fig. 4)
Nested Interleaving Scheduling [6]
strict priority can calif
Nested interle Il

affi shares, a0 that highe
lower-priority traffic still receives per (Figs. 5 and 6)

f bundle deli
rclass.

nd-to-end delay.

Conclusion

The UQEE enables ps d
Tratfic prioritization reduces delay for 3
for bulk traffi
Nested int d prese ties while preventing
o
srwarding when req

a
vhen not required,

e information, thus shortening que
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On the Design and Benchmarking of Interfacing Strategies
for Delay-Tolerant Inter-Networking POSTER | 3 of 9

Théo Tchilinguirian’?  Thibaut Scoto Di Suoccio® Olivier De Joncke

ILIRMM, Université de Montpellier  2Polytech Montpellier, Université de Montpellier

n & Requirements 5. Results & Conclusion

Sesiieiniadas " e L S e e _ . 5 o n t h e Des i g n a n d Be n c h m a r ki n g Of

We assume that the next-hop region has already been determined by an internetw g Maan acrass ail aigerithms
process, and evaluate tl fi o th under different to| w v rexeption
gies for network interconnection :

il v it Y | I | ‘ I nte rfa Ci n g St rateg ies fo r De I ay-

R1 (Robustness): There must not be a single point of failure in the network
R2 (Topological Stability): The approach must be non-destructive (no contacts or

nodes removed) B : 1 : [ ]
3 R3 (Membership Stability): Network membership must be stable from one approach : - —
to another. - : . -
r 0 3 o

2. Interfacing Strategies

all algorithms

Gateway Networks

To solve t lations of R1 and R3 inherent to traditional gateway nodes (also called pas-
sageway nodes [1]}, we introduce gateway networks. A gateway network encapsulates the

e T N = Théo Tchilinguirian, Thibaut Scoto Di Suoccio, Olivier De
et : §  Jonckere

of the local network with nodes of the adjacent network. A gateway
(also called a passageway contact [4]) appears in the contact plan of both network.

3. Static Anycast & Vertex Contraction

ich two vertices are merged into 3
This virtual node serves as an anycast group identifier statically

Figure 5 {hours) an c all three

Gateway Node: 3 * Routing Performance: A nsidered, the
i i the virtsal e T gateway contact approach d very delays than the gateway
&= droppdd 1o/ poe network approach
« Information Concealment: Intermediary gateway nodes conceal information from
With this setup, we have a single vertex added to the graph for both approaches. Thus we adjacent networks, that would oth i
can consider that in both i g strategies, the nodes of the local network have a sco portunities and longer paths with a potentiall

of the same size + Implementation: Both strategies are implemented within /

4. A-SABR Implementation & Scenarios vertex contraction mechanism, allowi st without
_— —mm————— ural choice
To support intemnetwork 10 A-SABR extends the contact plan format with 0 NeW Ty ik was support i it bt Fiach Natiowal s
node types: enode (external node) and vnode (virtual node). through project ANR.25.CE25.4175.01
We simulated routing between two adjacent networks (A and B) using 6 routing algorithms
across 3 network sizes. The scenario notation XgYsZp describes the nodes per network
tellites, and Zp of tho

6. References
tworks,
print /1746
[2] P- G. Madoery, J. A. Fraire, F. D. Raverta, J. M. Finochietto, and 5. C. Burleigh,
“Managing routing scalability in space dtns,”
on Wireless for Space and Extreme Environments

ol rouing i ntrplanctary netserks ith 60 s pitch Board goes up Tuesday morning PDF on stintworkshops.org
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for Space and Extreme Environments (WISEE). |EEE,
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Institute of Information and Communication Technologies, @

Electronics and Applied Mathematics POSTER 4 Of 9

Reducing Topology Advertisements Through
Ground-Station Handover Scheduling

(] [ ]
Tom Rousseaux”, Nicolas Rybowski*, Maxime Pira Cristel Pelsser* Red UCI ng I OPOIogy Ad ve rtlsements
* ICTEAM/INGI (UCLouvain) T Aerospacelab ~
'hrough Ground-Station Handover

Advertising Handovers Breaks Forwarding Feeder Link Dynamicity o
O s (dis)connect with Ground Stations (GS) every . S c h ed u I I n g

Fi _ Connectivity events per hour - ECDF

:I Topology .0

changes
advertised to all
satellites
Routing

comvergerces | =~ Tom Rousseaux, Nicolas Rybowski, Maxime Piraux, Cristel

packets drops h 100 200 300 400 500

Qgi’ﬁ‘;;f ology Connectivit mts per hour Pelsser

;O::/er;]en‘:ﬁs
more RIS2[1] _ |D71200

forwarding issues Custom  |D:600:55

Name nstellation code [2]

Starlink [3]{D:550:53:1584/72/39

Delaying Feeder Links Establishement

Minimum lifetime required Key mechanism: Bounded
Maximum lifetime candidate Waiting Delay

Delay link addition to group with a

Maximise usage: keep most link removal Some handover sequences happen
feeder links established ' : simultaneously. MAX_DELAY lets a
Minimise connectivity events: Basic Approach —————— ground station for
avoid triggering routing updates Delaying Link such an opportunity. It trades a
— advertising addition and Addition bound.ed delay for fewer topology
removal in one update D’ ' advertiserments.

Our framework balances two goals:

Evaluation

For Starlink, half the GS benefits from ECDF of Grouped Hando ax delay should be chosen

an increasing y up to 40s the constellation.
arlink F Proportion of Groupabl

Actual del
100 ) 500

- With 300s of max delay, most additions
Connectivit) er hour

are only delayed by a few seconds.

60 s pitch Board goes up Tuesday morning PDF on stintworkshops.org
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STINT 2026 - SPACE-TERRESTRIAL INTERNETWORKING WORKSHOP

A Tool Suite Towards a Solar System
Internet Digital Twin

POSTER | 5 of 9

Alice Le Bihan - Lucas Poulhe - Juan A. Fraire - Pierre Francois - Felix Flentge INSA o Gesa
o 2da— %70

Intia, INSA Lyon, CITI UR3720, Villeurbanne, France . Ground Systems Engineering and Innovation Department, ESA/ESOL, Darmstadt, Germany

A Tool Suite Towards a Solar System
) Internet Digital Twin

* network nod GODOTPY orbit propagat e canfig file
ht-time propagation po: and rotations, per obj
metric events contact plan in IPN-v format
visibility itact plan t ON « con

LI:IIVI:_; ['t)il;lllligh-ﬁdt ity r IPN-v for interactive contact plan 3D visualization Alice Le Bihan, Lucas POUIhe’ Juan A. Fraire' Pierre FranCOiS,
T Felix Flentge

s alongside one or more
logical contact plans to showcase different network
behavior

+ Built on an ESA library. IPN-g drives GODOT, ESA's own astro-
dynamics library, uses ans and analysis

+ Configure celestial bodies. Choose from the built-in planets
and moons, or add a celestial body with its own ephemeris
and rotation parameters

+ Dafing the network. Declarsitbiters, ground stitions snd + Custom contact flters. Hide, show or highlight subsets

of contacts.

+ Link coloring. Automatically color links by an adaptive
or data rate range.

landers in the scenario folder, and constrain any node to
communicate only within its own plan « Bundles in flight. Define a bundle plan and follow data
+ Adjust contacts. Run contact search over all node pairs, it traverses the network
ran explicit source-dest ation. Fly free or foc
en landers or

Impact: IPN-g and IPN-v were used to review
ESOC’s DTN reference to publi-
cation. IPN-v screensho

s fully open sourceand [l S

Evaluate and optimize before deployment Advanced operational support capabilities Train operators
Cross-layer evaluation and interaperability testing of g and management of the Solar System Internet as Training and decision-support enviranments that enable
i

B ment of the network-wide impact of operatars to explore* narios and understand the
interplanetary condit . behavior of complex interplanetary networks.

ARCHITECTURE

Solar System Internet Digital Twin
Asset-specific Models

digital twins ork metic

spacecraft, rov

MAIN CHALLENGES

Challenged n Link disruptians, high latenc d em yet. No real network to interface the acy acy, sufficient

bandwidth constraints: unavoidable data staleness twin with, no large traffic dataset to build models on, the t ation precision

delayed synchronizat; i precise Solar System Internet archit te when fresh
dat.

e i . 60 s pitch Board goes up Tuesday morning PDF on stintworkshops.org




inferational Centre
nternational Cent
ICTP for Theoretical Physics

Integrated DTN Node within LoRaWAN Gateway
Chain and highlights the power-hungry stages.

0

End devices

LoRIO T

+ Ultra-Low-Power Framework:

* Custom DTN Bundle Architecture

+ Novel Power Reduction Algorithms

* Low-Power LoRaWAN Architecture

* Machine Learning-Driven Power Optimization.

+ Gateway and end-nodes share the same global clock and

- timetable for sleep and wake up

- Gateway opens the communication window at the exact

- scheduled time.

+ End-nodes wake at the same window and send their pkis

- Both of gateway and end nods goes to deep sleep and so on,

Power consumption result shows the system can
woks for ~ 5 years with tiny 3.6v, 19 Ah battery

DTN-Enabled Ocean Gliders for
Underwater Data Collection and
Satellite Deli

@

IAEA,_,

Multi-Link DTN Offloading
\ @ :

Physical Layer

Commumoatuonﬂ LoRaWAN Repeater
! LoRa MAC

LoRaWAN
Repoater

LoRaWAN
End Nodes

|DTN store and

arward layer

| ML Power |
reduction ' LN
layer )

97

TinyML activates WiFi only when
needed, reducing power consumption
dramatically.

7. " Energyconsumption comparison:
LR1121/8X1262 Super low-power LoRa legacy vs ML-optimized System
LR-FHSS modem
{ . «
- NIOEOY Y
Advanced :
v-power CPU :
.
Battery SW = 5
N

Ultra-low power hardware CPU and
Modem operates on tiny battery.

bits)

POSTER | 6 of 9

Ultra Low-Power DTN Framework for

LoRaWAN

Moez Altayeb

The author could not travel to Leuven: no pitch and no board on Tuesday. The poster

is online only, on stintworkshops.org.
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STINT 2026 - SPACE-TERRESTRIAL INTERNETWORKING WORKSHOP

Space-Terrestrial Integrated IoT:
Research and Open-Source Tools

Juan A. Fraire - Benoit Coeugnet . Alexander Y. Choquenaira-Florez hu’a,.—.

Space-Terrestrial Integrated loT:

POSTER | 7 of 9

FLoRaSat: an open simulator for DtS

I - Research and Open-Source Tools

ly open simulator evalua
Device model . LoRa/LoRaWAN PHY+MAC . K-MAC, BlindTx, SatDetect I:“”-G nSHlHtor el

satellite node - gateway - store-and-forward - ISL stack

« DtS-loT is an architecture where resource- Routing sandbox - Directed, DDRA, DiscoRoute - CGR /DTN

e i Benoit Coeugnet, Alexander Choquenaira Florez, Juan A. Fraire

ways during satellite passes

. OMMeT++ - INET - FLoR:

+ Coverage is intermittent and latitude- il o
dependent. ility comes from repeti-
tions; repetitions cost energy and spectrum.

Refs [1] ComMiag
[3] usen

* Acs outing and store-and-forward are
coupled operations.

I Accelerated simulations are crucial.

3 DTN and CGR in FLoRaSat

RE(\:‘C'T\:hiﬂr)ﬁmABDEE?VE'ENPWEHI ' : adihi e e Bundles, custody and store-and-forward
visibility taken from real TLEs. b srne o ° buffers modelled at the satellite.

Val\.daled agam.st FLoRaSat ta RM§E ancer 4 = CGR enters the routing sandbox next to Di

optimal repetition count and spacing returned mitsand hop =T 5 et BRAR N Tl it e st

in seconds against minutes of event-driven ‘than one frame in five 7 - aare }wmg anbe mmparéd head to head

similla is received. i - with opportunistic schemes

SALONtact bea.‘s BlinclTx m“g.h ly gheier Atiny failure predictor - Integration with LoRa/LoRaWAN: the bundle
fhiclency at low latitudes;at 2 95% boosts +21.2% unique encapsulates the LoRa packet, as it is used in

reception target. packets with —41. w the routing modules in the simulator.

transmissions.

ability lever: 10 of 25 s
Sty ol 2sed c Come argue with us: what should a bundle look l
for 24% more device energy, laten Linear models lands similar performance acrassa |1/ when the payload is 20 and the contal
hour. size span: Accuracy stops discriminating long before eight minutes?
cost does.

Adoption Q"7 i Getit
- 87 - , ] 60 s pitch Board goes up Tuesday morning PDF on stintworkshops.org

PUC Chile
+ Kin




LUNANET-SIM: g R
AN OPEN-SOURCE, BROWSER-BASED 3D INTERAC/TIVE TESTBED FOB,G(SLUNAR ‘
DELAY-TOLERANT NETWORKING WITH VERIFIED/HARDWAI{E A (Y Y
INTEROPERABILITY = RESEARCH HIGHLIGHT

POSTER | 8 of 9

X CISLUNAR SIMULATION

b 71\ 3D REAL-TIME

RFC 9171 COMPLIANT
DTN STACK

LunaNet-Sim: An Open-Source, Browser-
Based 3D Interactive Testbed for Cislunar
Delay-Tolerant Networking with Verified
Hardware Interoperability

o) VERIFIED HARDWARE
o—’ INTEROPERABILITY
WITH AALYRIA'S HARDY

@ THE CHALLENGE ¥ OUR GOAL {3} METHODOLOGY
3D Visualization Layer — CesiumJS on real astronomical
data; satellites in true orbits, laser links, moon bases and
rovers as live network nodes.

Protocol Layer — RFC 9171 DTN store-and-forward with
priority-queued bundles. Routing via CGR (orbital pathfinding)
and Greedy/Hierarchical protocols.

Hardy Interoperability — Node.js DTN gateway (TCPCLv4
from scratch) bridges WebSocket to a live TCPCLv4 session
with Hardy BPA.

Dashboard — Clean, accessible Ul to select nodes and

study packet delivery live—no command line required.

« Reliable lunar communication is central to

NASA's Artemis program and LunaNet. Build a 3D LunaNet simulator that

visualizes cislunar communication in
« Today's DTN/LunaNet simulators are
expensive, non-interactive, and require a
full Linux setup.

real time — and prove it isn't just a
toy by validating it against Aalyria's

A Hardy, a production-grade DTN stack,

* Hands-on research is out of reach for most
students, educators, and independent

researchers. testing.

through real hardware interoperability

ARCHITECTURE & DATA FLOW (END-TO-END DTN PIPELINE)

A= ) —— () —=> (] — (1) —5 (o)
LUNAR ROVER MOON BASE LUNAR SATELLITE ORBITAL HOP GEO GATEWAY GROUND STATION

(Telemetry (DTN Bundle) {HALO/DRO Orbit) (Optical Link) (Earth) Persistent TCPCLvd session - single
every 60s) = handshake, all bundles over one

» [ ——
q “ —————
I'L‘ : N % 2 Routing Modes - CGR and
U0 Greedy/Misrarchical, switchable

FEATURE HIGHLIGHTS

Syed Talha Jamal, Saad-Ullah-khan, Daniyal Ahad

- - > mm b
ﬁﬂ;ﬁhﬁm‘ ' e ‘ 5

" Fault injection — Solar flares (0%
packet loss) and hardware blackouts

The authors could not travel to Leuven: no pitch and no board on Tuesday. The poster
is online only, on stintworkshops.org.

Priority-Based Eviction - Priority 0
(Bulk) dropped first to preserve
Priority 2 (Critical) traffic

WEBSOCKET NODE.JS DTN GATEWAY TCPCLv4 HARDY BPA XFER_ACK
(ipn:99.0) (RFC 9174) (ipn:1.0) (Delivery Confirmed)

) F

HARDY

(Browser ++ Server) DTN 8PA

KEY RESULTS

<

FIRST VERIFIED
TCPCLv4
INTEROPERABILITY

10-NODE 2 FAULT PRIORITY-BASED
EARTH-MOON SWITCHABLE INJECTION EVICTION
TOPOLOGY ROUTING MODES Ml Priority 0 (Bulk)
solar flare events 3
3GEO + 5 cislunar + (40% packet loss) ':.afﬁc o choppad
1ground station Hierarchical, and hardware irst to preserve
real orbits at real toggled live from blackouts handled butfer space for
time and speed dashboard via DTN store-and- Priority 2 (Critical)
Borad tratfic

‘ ‘@~ WHY IT MATTERS r KEY CONTRIBUTIONS @ RECOGNITION

PERSISTENT
TCPCLv4 SESSION

100%
PACKET DELIVERY
RATIO single handshake,
all bundles delivered
over one continuous
connection

CGR and Greedy/ between a browser-

under nominal

based cislunar
conditions

simulator and
Aalyria's Hardy BPA

SCAN TO
WATCH THE DEMO

As NASA works toward a sustained human (@ Firstopan-source, browser-based 3D

presence on the Moon, a dependable
LunaNet is essential — and so is the
ability to study it. Today that al

largely limited to official channels.
LunaNet-Sim is free, open-source, and
runs entirely in a browser, letting
researchers and educators test real
routing protocols like CGR and Greedy/
Hierarchical, then validate results against
production DTN hardware — no
specialized lab required

interactive simulator of the NASA
LunaNet architecture

First verified TCPCLv4 hardware
interoperability between a cislunar
simulator and a production DTN stack
(Aalyria's Hardy BPA)

Full-stack pipeline: 3D visualization —
WebSocket bridge — persistent
TCPCLv4 session — XFER_ACK-
confirmed delivery

RFC 9171-compliant DTN stack with
CGR, Greedy routing, class-of-service
priority queuing, preemptive buffer
eviction, and fault injection

Reviewed and recognized by
@ Dave Israel

NASA LunaNet Architect

Reviewed and recognized by
@ Rick Taylor

Tech Lead,
Aalyria Technologies

Invited to present at
IEEE STINT 2026
by Juan A. Fraire
STINT Co-Founder, Inria

LunaNet-Sim: An Open-Source, Browser-Based 3D Interactive Testbed for Cislunar

Delay-Tolerant Networking with Ve

rified Hardware Interoperability.

Authors: Syed Talha Jamal, Saad-Ullah-khan, Daniyal Ahad - SSUET, Karachi, Pakistan

Online only PDF on stintworkshops.org



Space-testing of picoD3TN through ESA's OPS-SAT

Space Lab Program
P g POSTER 9 of 9
Max Chateau' 2 Marius Feldmann! Felix Walter!

1D3TN GmbH
2Polytech i i ity of

IEEE WISEE 2026 - STINT Workshop

[ ] [ J
(What is the OPS-SAT Space Lab ? Three OP-SAT missions available/scheduled for experiments l
= Service provided by the European Space Agency (ESA) for European and Canadian » PRETTY: 3U CubeSat launched in 2023, open for experiments since June 2025 (until 2030) —
institutions and industries. Co-operated by Graz University of Technalogy. (TU Graz)
= Allows to realise space experiments fast and with massively reduced cast, with the goal to 3 planned for @12027, will b
accelerats vation.

| Background: ESA OPS- Space Lab Program

d to demonstrate quantum and optical
, with further advanced payloads such as cameras and FPGA-based systems
* ORIOLE: Launch planned for Q12027, 12U CubeSat co-operated by C3S Electronics
Development, Spaceit, and Golbriak Space to demonstrate a hybrid optical
telecommunication/thermal infrared camera In-Orbit.

Max Chateau, Marius Feldmann, Felix Walter
picoPD3TNMN

(What is picoD3TN ?
- Open-Source and lightweight implementation of the Bundle Protocol (BP) v7 in Rust.
- Developed based on aur experience with DTN and a modern, storage-centric architecture.

+ Compatible with uD3TN and applications building on top of it, due to usage of the Application
Agent Protocel version 2 (AAP2); supperts BPSec.

+ Space-Tested through the OPS-SAT Space Lab on the OPS-SAT PRETTY.
es BPSec implementation from Hardy. (a BP implementation done by Aalyria)

« Lightweight, intended to be used on *Edge nodes" due to its simple behaviour.
. Components can be used on microcontrollers.
= Commercial support and integration services offered by D3TN.

picoD3TN's repository: b

tructure of picoD3TH BPA

11l Space Field Tests for picoD3TN

+ Test 1: simple ping-pong test to validate picoD3TN fundamentally e
BRSec, ""S"AND : U[;‘:f' L‘!'"d E"f‘;'“d‘_&f Bundles + Tests performed successfully, involving the OPS-SAT PRETTY.
oring o oL Tormode discovery. = 16 bundles were sent by each source and destination node for each experiment.

Flow of the Ping Experiment ihe BPSec Ex 1, signing (BIB) and encryption  Figure. Test 3: Flow of the final ment, involy SAND and
UDPCL, (ran on FLy )

I ATKDEWIRAOMENCS KNG RefeinEd 60 s pitch Board goes up Tuesday morning PDF on stintworkshops.org
Thanks to OPS-SAT team, in particular Nuno Carvalho and Maximilian Henkel who helped us a lot during the experimentation proces

N\ STINT Workshop 2026
Co-located with IEEE WISEE 2026 - Leuven, Belgium
A’ 14-15 September 2026
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