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Motivation & Contribution

TL;DR (Project Overview)

» EventFly is a new benchmark that facilitates event camera perception from
three platforms: Vehicle, Drone, and Quadruped, aiming to achieve robust
perception across motion dynamics, viewpoints, and class distributions.
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» \We construct the first cross-platform benchmark, EXPo, for event-based
semantic segmentation, tackling unique challenges of platform adaptation.

» \We introduce Event Activation Prior (EAP), EventBlend, and EventMatch - a
set of tallored techniques that utilize platform-specific activation patterns,
spatial data mixing, and dual-domain alignment to mitigate the domain gap
among heterogeneous robot platforms, providing a strong foundation for
further research in robust and adaptive event camera applications.
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Design & Methodology

Cross-Platform Perception (Framework)

» EventFly is driven by EAP and leverages EventBlend for direct domain data
mixing and EventMatch for implicit distribution alignments across platforms.

0 Source Supervision 0 Target Supervision 0 Dual Consistency 0 Source-to-Blended 0 Blended-to-Target

©

-

©

~

D Vi
g Event Activation Prior
ed
Threshold

=

U y;

» EventBlend creates domain similarity maps by identifying the activated and
non-activated event voxels, followed by generating mixed data for adaptation.

» EventMatch leverages dual-domain adversarial learning for bridging gaps,
reducing discrepancy among source/ blended and blended/target domains.

Ground Truth

Event Stream Source-Only PLSR EventFly

@ Background @ Building O Fence @ Person @ Pole

@ Road @ Sidewak @ Vegetation OCar 0OWall @ Traffic-Sign

EveniFly: Event Camera Perception from Ground to the Sky

JUNET1-15, 2025

Benoit R. Cottereau

Experiments & Analysis

Comparative & Ablation Study (Findings & Observations)

» EventFly achieved SoTA results across adaptation tasks in-between Vehicle,
Drone, and Quadruped platforms, exhibiting better robustness in real world.

Tab. Cross-platform event camera perception from Vehicle to Drone.
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Method Acc mAcc mloU floU

Source-Only o | 43.69 33.81 15.04 11.81 | 48.71 11.57  0.92 8.42 13.33 2548  8.18 31.51 14.88 0.04 241

AdaptSegNet [79] | 49.14 3538 21.16 12.15 | 29.37 23.57  0.17 048 13.45 38.23 17.85 4873 2942 35.55 0.40
CBST [104] | 57.95 41.18 2431 16.02 | 33.05 2443  0.00 3.08 1824 56.32 16.84 56.15 23.61 35.65 0.00
IntraDA [61] | 57.37 38.85 23.58 1591 | 32.31 23.17  0.00 490 1491 56.70 18.67 5494 20.71 33.08  0.00
DACS[77] | 59.81 42.01 27.07 16.14 | 35.16 26.12 0.18 4.11 18.49 55.64 21.74 56.81 34.69 44.73  0.05

MIC [38] | 63.11 45.60 28.87 17.46 | 41.40 25.19 0.01 10.11 22.86 59.25 20.84 5886 33.95 44.18 0.90

PLSR [94] | 64.61 4593 29.69 17.99 | 42.09 30.06 0.00 9.7 2332 6248 20.65 60.15 31.69 44.27  2.06
EventFly (Ours) | 69.17 4820 32.67 20.01 | 46.64 30.55 1.27 1091 25,50 67.17 2421 61.01 4130 4454 6.21

Targete | 79.57 52.25 4290 2330 | 7448 3940 7.10 033 31.67 7196 31.64 67.87 57.51 66.14 23.79

Tab. Cross-platform event camera perception from Vehicle to Quadruped.
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Source-Only o | 66.59 39.73 25.15 16.52 | 63.01 39.26  3.88 17.88 10.12 51.67 9.27 68.02 1235 0.24 0.99

AdaptSegNet [79] | 67.25 48.73 32.79 14.89 | 45.00 45.88 30.00 34.92 1222 5550 1585 73.84 16.07 31.35 0.00
CBST [104] | 69.25 49.58 35.06 1495 | 4739 54.68 3427 36.83 13.78 56.15 1813 74.23 16.18 34.06 0.00
IntraDA [61] | 68.29 4891 34.25 14.82 | 43.75 55.36 32.64 3339 11.60 5531 17.00 76.00 20.30 31.40  0.00
DACS[77] | 69.55 53.88 36.51 14.66 | 43.72 57.27 3843 3542 14.02 5710 1843 76.16 24.79 36.21  0.00

MIC [38] | 70.78 49.22 36.93 15.60 | 51.71 51.73 33.54 3810 944 5427 20.74 7440 29.79 41.78  0.70

PLSR [94] | 70.91 53.65 37.57 15.25 | 49.04 53.28 37.54 36.64 1291 57.60 25.29 7592 2492 3985 0.24
EventFly (Ours) | 73.42 54.14 40.05 15.78 | 50.07 61.33 39.17 4197 12.83 59.14 23,51 79.80 27.26 42.65 2.86

Targete | 80.02 60.55 49.84 19.58 | 74.80 56.23 46.08 55.28 21.Y9 59.90 3031 77.24 5838 6247 5.81

» \We observe that the Drone domain is the most difficult to adapt to, mainly
due to unigue motion patterns, viewpoints, and perspective-based dynamic.

» The Quadruped platform captures sporadic patterns that well align with its
lower viewpoint. Also, it covers off-road environments with unigue semantics.

» \We believe that strong generalization ability is crucial for the deployment
of event camera perception algorithms in the real-world environments.

Fig. Ablation on different mixing strategies
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» EventFly aims to shed lights
on the future development of
more robust event systems.

» By providing the cross-domain
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laid across robot platforms.
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