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Introduction: Proposed Methods: Results:
. . . . . even : LLE-VOS Indoor Scenes LLE-VOS Outdoor Scenes LLE-DAVIS
Low-Light Video Object Segmentation (VOS) aims to segment event—obj , - Setting Methods _ _
. . - Event Ftevent, {Fr(?vent}{.\lzl ML+1,1 MCIHOI'y Refinement . X Vi F TJ&F J F T E&F Vi F J&F
objects consistently across frames under severe noise and Encoder J— Module (MRM) U STCN [7] 048 0321 0403 | 0400 0309 0354 | 0424 0453 0438
: F | XMem [6] 0664 0528 059 | 0507 0456 0481 | 0465 0477 047
textqre IOSS’_ Dy using bOth RGB frames and event streams to t/_J_ X]K y Fevent=ob) Image AOT [41] 0699 0618 0659 | 0592 0571 0581 | 0540 0578  0.559
rovide spatial and motion cues. | DeAOT [40] 0716 0643 0680 | 0580 0580 0580 | 0541 0571  0.556
P P Py maskyn | Event-Guided Dual Memory |~ T Cutie [9] 0706 0708 0707 | 0534 0484 0511 | 0560 0531  0.545
{F . ' mask
Mask i=1| Deformable | [/ Object | 4 Mask | F;™ OneVOS [14] 0695 0582 0639 | 0542 0513 0527 | 0526 0553  0.539
_ Encoder Feature Transfer | Transformer y/ Encoger STCN [7] 0522 0360 0441 | 0460 0354 0407 | 0450 0498 0474
Multi-modal 3 ‘ (EDFT) I | (DMOT) ! | XMem [6] 0732 0616 0674 | 0525 0465 0495 | 0507 0534 052l
VOS {Sr, ?/:1 y B —— t AOT [41] 0745 0674 0709 | 0590 0574 0582 | 0555 0614  0.584
AN VK Image + Evet DeAOT [40] 0746 0678 0712 | 0596 0604 0600 | 0566  0.608  0.587
Framework ”“g p'mg N il aeE T = Cutie [9] 0784 0682 0733 | 0626 0599 0612 | 0654 0592  0.623
Elmagcgle a : ( B Mil/[n(ill’y] Rf&"}f&")em an OneVOS [14] 0.785 0.663 0.724 0.634 0.610 0.622 0.603 0.659 0.631
. . ncoder img—obj odule . LLE-VOS [12] 0.789 0710 0749 | 0.604 0588 0596 | 0602 0654  0.628
Low-light Fram Mt+1,1 pimg 0.789 0.710 0.749
© ght Frame Predicted Mask L il Y ‘ EVOLVE 0.847 0817 0832 | 0703 0725 0714 | 0677 0721  0.699
Motivation: . "
. . . Overview of the proposed EVOLVE Quantitative results on LLE-VOS and LLE-DAVIS
1) Conventional methods fail due to severe noise and texture -
. . S &F Methods J F TJ&E&F
| nd naive fusion of RGB and even nnot full - iy - e A —
OSS, a d a € 1usion o G d d cve t data Ca Ot . y Event-Guided Deformable Feature Transtfer (EDFT) P;mg — DeformConv (Ftlmg , Ot) w/o DeformConv 0.733 0.727 0.739 w/o cross-attention with memories 0.721 0.744 0.733
eXplOlt thelr Complementary natu fe. Offsets from 1image features 0.719 0.728 0.724 Single object memory 0.740 0.741 0.740
Fimg — DeformConv (Flmg 0 ) i= 1 N DetormConv to event features 0.759 0.756 0.757 w/o MRM within DMOT 0.740 0.745 0.742
Image-based offset _ : ! i Y EVOLVE 0.775 0771  0.773 EVOLVE 0.775 0771 0773
' Be Conv pevent=obl Fma DeformConV(F mask 0 )l— 1,...,N. _ _
/ | F t k Ablation study on EDFT Ablation study on DMOT
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Low-light Frame ~ Image feature Feature Visualization Event-Guided Deformable Feature Transfer Formulation of EDFT
2) Previous methods simply integrate image and event features,
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