—a1-—0%€—
vy
JOotvy

2=
—a1-3lbxRvk

Y=ab-—-5
&
F—-5tvhk

IRIEAAS
N—Fox7

Hala Point [24]

IBM TrueNorth[14] Braindrop [18] égtsgitﬂ%gg P
q igital—2—02 -4 = H . == .
SpiNNaker [11] Digital=2—A> DYNAP [17] B IOReEEANCC19] 3722\‘/%'51;_5‘]& SpiNNaker2 [21] Loihi 2£5E1= 15 TOPS/W2E R

are=a—H> Analog=a—H>  /5x1) mEEscSDIHiL
LocalZO[neurips2023] E g ~Fo—
sumogatel EARBAELLOBEREERE 009 7T icir)
Skip-Conv[CVPR21] DMN[ICML16] KEEZRET IL(SSM

A¥y TS —hTELIZR/I—RIE A AT B SDIERE R

SCNN[CVPR17]
SNNT Aty ETA AU HRE
SLAYER[neurfips2018]

SNN
LIF[JPPG1907

] /SNNINN97]
3 A THIEE

surrogate AEE G EIRFEE MacroGrad[BMVC21]
BHMAPDES B o Event-SSM[arXiv24]
SigmaDelta[ICLR17] SparNetEESTC§20’L?] wSDo)E{Eﬁ&)T.EZEﬁE‘ EventFormer[ICLR2023] SSM(SB)TA R MEALIE
HALEEE R/ S— RFIRIE SNNANND /A TY9R ERAN—RTAAUT—SISEA S O—/ SR REAEY
YOLE [CVPRW19] AR Asynet[ECCV20]
BERMMAPOE S ESH 5 SSC[CVPR18] —— Y€ e
EventNet[CVPR19] FEEOANDHENZEELDOEA BRICKDEHERERIAANUNEA SAST[CVPR2024]
I BRI~ HERIER \ FURZa—SNHYRT—YH SViT[CVPR2023] FRI=RA—R AL ARV HER
PointNet[CVPR17] ALERTIICML24] — = . ViT[CVPR2024] EANELN Sy FEREL CRERIER
IEESEELTAETOEEL /T BEveNNetE T T2 THE B/ SyFOTTUVAY xR MEEROESBTIARBIERT ST RGBERAN TS A NNEEBLEE: HOR
EventCloud[WACV19] EENTIENTESHOHRENDY. SCTIHAFITA RN MIATHEH ORI OHE R
55IER RN ERBELTILE xﬁgﬁ;&;*;f’*’”—AE@ BETHAEAECRE IR
EVS-S[CVPR21] ——0__ arXiv DDES [ICCV19] - RVTs[CVPR23]
GNNLITNNO9] — mi2> pa ; AEGNN [CVPR22] FireNetWACV20] v
o LT mmekemEmER T em N WEMERERS  BMRAH—F1E2E  Conv-RNNGRU) VIT-RNN(LSTM)
KBS EFARUDEFIN(TL—LERLEE)TIRES N Automotive [Nature24] S%L'Floj’y [CVPR21] NeuromorphDrone[SciRobo241]
BE E CERERE REUEA SV ERETIL FO—L OBEBEARUINATE
E-Flow [TNNLS14] Brosch[FNS15] TA—LIBEREEE ) A OE—T49HT
—A—OE—TqvY Za—OF—7499 Bardow[CVPR16] Triplet[SPL23]
S0— (&) FOtyH TIO—(H) IO—LEEDETIL k— E-RAFT[3DV21] IO BEREET IL(BE) GBPFlow[CVPR23]
EV-FlowNet[RSS18] A RUMRRAFT (%) GBPTEFE}EE@LI
EGM [arxivi5] J0—0BECRAEE () DDFT[CVPR23] Lmearlnvirse[ AA 123]
o ETP EKLT [ECCV18,1JCV19] BBR—ZRSvFLY HEmETER L
ANVMERETIL TL— LB REXA RURR Multi-CMax
FyRLY _, [ECCV22,PAMI24]
ETIAR—RTO—H#ESOTAR
CHERICYPARIED MC-EMVS[AISY22] EHEE ()
AU R 2T LA R () E-BOS [PAMI23]
EMVS[BMVC16,1JCV18] i EDS[CVPR23] A A=Y
EKF SLAM [BMVC14,ECCV16] DSHSEL TREHE () SNITIIIOR] {RUFR=RDSO(H)
AL T4V (BE)X \ ATLAVO __—EVI-SAM[AISY24]
FERE R TTXSLAM EVO[RAL17] CMaxSLAM [TRO24] FEHEEESLAM
= Collision[SciRobo20] EventZoom[CVPR21]
HERVO S s — - Segment Any
Fa—> &L m TI/ARE&ERBEL E-MLB[TM21] Events [CVPR24]
EBMD[CVPR20] R e )
777 TimelLens[CVPR21] ” -
: imelLens —_—
/fi@i;ﬁggé&,—n TI75—&&EFPSIE SuperFast[PAMI22]
ECD[IJRR17] —— ESIM[CORL18] v2e [CVPRW21]—_ DVS-Voltmeter __— V2CE [ICRA24]
FHLENAS EFAZENMDAAURER ™ Deg@[NfﬁérgSZO] IS5— BEEZETIE [ECCV22] B T B < SEE A
N-MNIS;,#%gItebch’IO’I [FNS15] EM6DOF : ] EV-IMO[IROS519] DSEC[RAL21] ——— M3ED[CVPRW23]
HIR MVSEC[RAL18 RPG-FPV[ICRA19] BEOTI7IR 4O
E-rA—y SE— \C TUM-VIELIROS21] ARBHERIE  oxtwE L
DVS128 [08] ———————— DAVIS240 [14] ———————DAVIS346 [17] DVXplorer [20] Aevion [247] Y. Sekikawa,
CET:PONI S IL— L+ UhEsk SONY IMX636 [17] IMX637 [21] BREETIL—L . Nagata
’ ATIS [11] ———Z 27 7T " ~P8E¥X  Prophesee Gen3 [17]_/ gata,
HATEEME R, BHED ATIS Gen3 [17] St [0 S 28] 2024.
Kb I FE DL VOAREE Samsung Gen3 [18] Gen4 [20] 1005 B NE AR HEE RS 3




BEIN X~ 1/2

Za—-0O0F—JrvoJOtvy
o SpinNaker, TrueNorth, DYNAP, BrainDrop, Loihi, Hala Point, GrAl
XIS —RXZ1—FIbRY ~

o SSC 3D Semantic Segmentation with Submanifold Sparse Convolutional Networks, CVPR2018

o PointNet PointNet: Deep Learning on Point Sets for 3D Classification and Segmentation, CVPR2017

o EventCloud Space-time event clouds for gesture recognition:: From rgb cameras to event cameras, WACV2019

o EventNet EventNet: Asynchronous Recursive Event Processing, CVPR2019

o YOLE Asynchronous Convolutional Networks for Object Detection in Neuromorphic Cameras, CVPRW2019

o ALERT ALERT-Transformer: Bridging Asynchronous and Synchronous Machine Learning for Real-Time Event-based Spatio-Temporal Data, ICML2024

o Asynet Event-based Asynchronous Sparse Convolutional Networks, ECCV2020

o EvS-S Graph-based asynchronous event processing for rapid object recognition, CVPR2021

o AEGNN AEGNN: Asynchronous Event-based Graph Neural Networks, CVPR2022

o EventFomer Associative memory augmented asynchronous spatiotemporal representation learning for event-based perception, ICLR2023

o Event-SSM Scalable Event-by-event Processing of Neuromorphic Sensory Signals With Deep State-Space Models, arXiv2024

o SigmaDelta Sigma Delta Quantized Networks, ICLR2017

o Skip-Conv Skip-Convolutions for Efficien tVideo Processing, CVPR2021

o FireNet Fast Image Reconstruction with an Event Camera, WACV2020

o RVTs Recurrent Vision Transformers for Object Detection with Event Cameras, CVPR2023

o GNN The Graph Neural Network Model, ITNN2009

o DDES Learning an event sequence embedding for dense event-based deep stereo, ICV2019

o TORE Time-Ordered Recent Event (TORE) Volumes for Event Cameras, arXiv2021

o FireFlowNet Back to Event Basics: Self-Supervised Learning of Image Reconstruction for Event Cameras via Photometric Constancy, CVPR2021

o cGAN Event-based High Dynamic Range Image and Very High Frame Rate Video Generation using Conditional Generative Adversarial Networks,
CVPR2019

o SAST Scene Adaptive Sparse Transformer for Event-based Object Detection, CVPR2024

o SVIiT Sparsevit: Revisiting activation sparsity for efficient high-resolution vision transformer, CVPR2023

o ViT An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale, ICLR2021

o LIF Recherches quantitatives sur |'excitation electrique des nerfs traitee comme une polarization. JPPG1907

o LocalzO Direct Training of SNN using Local Zeroth Order Method. Neur|PS2023

o MacroGrad Learning to Sparsify Differences of SynapticSignal for Efficient Event Processing, BMVC2021

o S4 Efficiently Modeling Long Sequences with Structured State Spaces, ICLR2022

o DML Ask Me Anything: Dynamic Memory Networks for Natural Language Processing, ICML2016

o SNN Networks of spiking neurons: the third generation of neural network models, NN97

o SCNN A Low Power, Fully Event-Based Gesture Recognition System, CVPR2017

o SNUo Neuromorphic Optical Flow and Real-time Implementation with Event Cameras, CVPRW2023

o SLAYER SLAYER: Spike Layer Error Reassignment in Time, neurips2018

o PLIF Incorporating Learnable Membrane Time Constant to Enhance Learning of Spiking Neural Networks, ICCV2021

o SparNet Asynchronous Spiking Neurons, the natural key to exploit temporal sparsity, ESTCS2019

ARVYRAASN—RDTTT
o Event-Based Vision: A Survey(MTable 188,



https://apt.cs.manchester.ac.uk/projects/SpiNNaker/
https://research.ibm.com/publications/truenorth-design-and-tool-flow-of-a-65-mw-1-million-neuron-programmable-neurosynaptic-chip
https://www.synsense.ai/products/neuromorphic-chip-dynap-se2/
https://ieeexplore.ieee.org/document/8591981
https://www.intel.com/content/www/us/en/newsroom/news/intel-unveils-neuromorphic-loihi-2-lava-software.html#gs.a36tzg
https://www.intel.com/content/www/us/en/newsroom/news/intel-builds-worlds-largest-neuromorphic-system.html#gs.a36uq1
https://www.graimatterlabs.ai/press-releases/grai-one-the-worlds-1st-ai-chip-for-ultra-low-latency-at-the-edge
https://openaccess.thecvf.com/content_cvpr_2018/papers/Graham_3D_Semantic_Segmentation_CVPR_2018_paper.pdf
https://openaccess.thecvf.com/content_cvpr_2017/papers/Qi_PointNet_Deep_Learning_CVPR_2017_paper.pdf
https://cse.buffalo.edu/~jsyuan/papers/2019/WACV_2019_Qinyi.pdf
https://openaccess.thecvf.com/content_CVPR_2019/papers/Sekikawa_EventNet_Asynchronous_Recursive_Event_Processing_CVPR_2019_paper.pdf
https://arxiv.org/abs/1805.07931
https://www.google.com/search?client=safari&rls=en&q=ALERT-Transformer%3A+Bridging+Asynchronous+and+Synchronous+Machine+Learning+++for+Real-Time+Event-based+Spatio-Temporal+Data&ie=UTF-8&oe=UTF-8#ip=1
http://rpg.ifi.uzh.ch/docs/ECCV20_Messikommer.pdf
https://openaccess.thecvf.com/content/ICCV2021/papers/Li_Graph-Based_Asynchronous_Event_Processing_for_Rapid_Object_Recognition_ICCV_2021_paper.pdf
http://rpg.ifi.uzh.ch/docs/CVPR22_Schaefer.pdf
https://openreview.net/pdf?id=ZCStthyW-TD
https://arxiv.org/abs/2404.18508
https://openreview.net/forum?id=HkNRsU5ge
https://openaccess.thecvf.com/content/CVPR2021/papers/Habibian_Skip-Convolutions_for_Efficient_Video_Processing_CVPR_2021_paper.pdf
https://rpg.ifi.uzh.ch/docs/WACV20_Scheerlinck.pdf
https://arxiv.org/abs/2212.05598
https://ro.uow.edu.au/cgi/viewcontent.cgi?article=10501&context=infopapers
https://openaccess.thecvf.com/content_ICCV_2019/papers/Tulyakov_Learning_an_Event_Sequence_Embedding_for_Dense_Event-Based_Deep_Stereo_ICCV_2019_paper.pdf
https://arxiv.org/abs/2103.06108
https://openaccess.thecvf.com/content/CVPR2021/papers/Paredes-Valles_Back_to_Event_Basics_Self-Supervised_Learning_of_Image_Reconstruction_for_CVPR_2021_paper.pdf
https://openaccess.thecvf.com/content_CVPR_2019/papers/Wang_Event-Based_High_Dynamic_Range_Image_and_Very_High_Frame_Rate_CVPR_2019_paper.pdf
https://openaccess.thecvf.com/content/CVPR2023/papers/Chen_SparseViT_Revisiting_Activation_Sparsity_for_Efficient_High-Resolution_Vision_Transformer_CVPR_2023_paper.pdf
https://openreview.net/forum?id=YicbFdNTTy
https://proceedings.neurips.cc/paper_files/paper/2023/file/3c5e64f26a97db6a2b0bbb788236431e-Paper-Conference.pdf
https://www.bmvc2021-virtualconference.com/assets/papers/0126.pdf
https://arxiv.org/abs/2111.00396
https://proceedings.mlr.press/v48/kumar16.html
https://proceedings.neurips.cc/paper_files/paper/2018/file/82f2b308c3b01637c607ce05f52a2fed-Paper.pdf
https://www.researchgate.net/publication/336917842_Asynchronous_Spiking_Neurons_the_Natural_Key_to_Exploit_Temporal_Sparsity/link/5dc26efe92851c8180304e75/download?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://ieeexplore.ieee.org/document/9138762

B|EGIN X~ 2/2

IRYRETIIVRTTIIVT—23Y

o E-Flow

Brosch

Bardow

SSL-Flow
NeuromorphicDrone
EV-FlowNet
E-RAFT

Triplet

GBPFlow

EGM

EKLT

DDFT

LinearInverse

EMVS

CMax

Multi-CMax

E-BOS

EKF SLAM

EVO

ESVO

Collision

EventZoom
-MLB

EDS

MC-EMVS

CMax-SLAM

EVI-SAM

SegmentAnyEvents

e2vid

EBMD

Time Lens++

SuperFast

. Automotive

F—tvhk- -I=zaL—5

ECD

ESIM

N-MNIST

0000000000000 OODODODODOODODODOOODOODODOOOO

v2e
DVS-Voltmeter
V2CE

X0000000000O0O0O0
&

O

(%]

m

@)

A
S

. X —ENGithub2i:

“Event-Based Visual Flow.” (2014) IEEE TNNLS 25 (2): 407-17.

“On Event-Based Optical Flow Detection.” (2015). Frontiers in Neuroscience 9 (April): 137.

“Simultaneous Optical Flow and Intensity Estimation from an Event Camera.” CVPR (2016).

“Back to Event Basics: Self-Supervised Learning of Image Reconstruction for Event Cameras via Photometric Constancy.” CVPR (2021), 3446-55.
“Fully neuromorphic vision and control for autonomous drone flight”, Science Robotics, 2024.

EV-FlowNet: Self-Supervised Optical Flow Estimation for Event-based Cameras, RS52018

E-RAFT: Dense Optical Flow from Event Cameras, 3DV, 2021.

"Fast Event-Based Optical Flow Estimation by Triplet Matching.” (2022). IEEE SPL 29: 2712-16.

“Tangentially Elongated Gaussian Belief Propagation for Event-Based Incremental Optical Flow Estimation.” CVPR 2023.
“Event-Based Camera Pose Tracking Using a Generative Event Model.” (2015) arXiv [Cs.CV]

“EKLT: Asynchronous Photometric Feature Trackin Usin%g\éents and Frames.”(2020). 1JCV 128 (3): 601-18.

Data-driven Feature Tracking for Event Cameras, CVPR2
“Formulating Event-Based Image Reconstruction as a Linear Inverse Problem with Deelg Regularization Using Optical Flow.” IEEE T-PAMI (2022)
“EMVS: Event-Based Multi-View Stereo—3D Reconstruction with an Event Camera in Real-Time.” (2018) 1JCV 126 (12): 1394-1414.

“A Unifying Contrast Maximization Framework for Event Cameras, with Applications to Motion, Depth, and Optical Flow Estimation.” CVPR, 2018
“Secrets of Event-Based Optical Flow, Depth and Ego-Motion Estimation by Contrast Maximization.” IEEE T-PAMI, 2024.

“Event-Based Background-Oriented Schlieren.” IEEE T-PAMI 46 (4): 2011-26.

“Simultaneous Mosaicing and Tracking with an Event Camera.” BMVC 2014.

“EVO: A Geometric Approach to Event-Based 6-DOF Parallel Tracking and Mapping in Real Time.” (2017) IEEE RA-L.

ESVO: Event-based Stereo Visual Odometry, TRO, 2021

Dtynamic Obstacle Avoidance for Quadrotors with Event Cameras, Science Robotics, 2020.

"EventZoom: Learning to Denoise and Super Resolve Neuromorphic Events.” CVPR 2021.

“E-MLB: Multilevel Benchmark for Event-Based Camera Denoising.” IEEE Transactions on Multimedia (2022)

“Event-Aided Direct Sparse Odometry.” CVPR 2022,

“Multi-event-camera Depth Estimation and Outlier Rejection by Refocused Events Fusion.” Advanced Intelligent Systems 2022.

“CMax-SLAM: Event-Based Rotational-Motion Bundle Adjustment and SLAM System Using Contrast Maximization.” IEEE T-RO, 2024.

“EVI-SAM: Robust, Real-Time, Tightly-Coupled Event-Visual-Inertial State Estimation and 3D Dense Mapping.” Advanced Intelligent Systems 2024.
Segment Any Event Stream via Weighted Adaptation of Pivotal Tokens, CVPR, 2024

High Speed and High Dynamic Range Video with an Event Camera, PAMI2019

Learning Event-Based Motion Deblurring, CVPR2020

Time Lens++: Event-based Frame Interpolation with Parametric Non-linear Flow and Multi-scale Fusion, CVPR2022

SuperFast: 200x Video Frame Interpolation via Event Camera, TPAMI2023

“Low Latency Automotive Vision with Event Cameras”, Nature 2024.

“The Event-Camera Dataset and Simulator: Event-Based Data for Pose Estimation, Visual Odometry, and SLAM.” IJRR 2017.
ESIM: an open event camera simulator, CORL2018

Converting Static Image Datasets to Spiking Neuromorphic Datasets Using Saccades, Front. Neurosci. (2015), 9:437. YouTube
The Multi Vehicle Stereo Event Camera Dataset: An Event Camera Dataset for 3D Perception, IEEE (RA-L), 2018

EV-IMO: Motion Segmentation Dataset and Learning Pipeline for Event Cameras, IROS 2019

Are We Ready for Autonomous Drone Racing? The UZH-FPV Drone Racing Dataset, ICRA, 2019

Learning to Detect Objects with a 1 Megapixel Event Camera, NeurlPS, 2020

TUM-VIE: The TUM Stereo Visual-Inertial Event Data Set, IEEE/RSJ Int. Conf. Intelligent Robots and Systems (IROS), 2021.
DSEC: A Stereo Event Camera Dataset for Driving Scenarios, IEEE Robotics and Automation Letters (RA-L), 2021.

M3ED: Multi-Robot, Multi-Sensor, Multi-Environment Event Dataset, CVPRW, 2023.

v2e: From Video Frames to Realistic DVS Events, CVPRW2021

DVS-Voltmeter: Stochastic process-based event simulator for dynamic vision sensors, ECCV, 2022

V2CE: Video to Continuous Events Simulator, ICRA, 2024.

https://github.com/uzh-rpg/event-based vision resources



https://arxiv.org/abs/1802.06898
https://arxiv.org/pdf/2211.12826
https://arxiv.org/abs/1906.07165
https://openaccess.thecvf.com/content_CVPR_2020/papers/Jiang_Learning_Event-Based_Motion_Deblurring_CVPR_2020_paper.pdf
https://openaccess.thecvf.com/content/CVPR2022/papers/Tulyakov_Time_Lens_Event-Based_Frame_Interpolation_With_Parametric_Non-Linear_Flow_and_CVPR_2022_paper.pdf
https://github.com/lisiqi19971013/SuperFast
https://rpg.ifi.uzh.ch/docs/CORL18_Rebecq.pdf
https://openaccess.thecvf.com/content/CVPR2021W/EventVision/papers/Hu_v2e_From_Video_Frames_to_Realistic_DVS_Events_CVPRW_2021_paper.pdf
https://github.com/uzh-rpg/event-based_vision_resources

