TLDR: Improve SAM 2’s memory for long-

term videos without training.

» Task: Semi-supervised Video Object Segmentation

» Challenge: SAM 2 relies heavily on nearby frames,
leading to long-term forgetting.

» Our solution: We introduce a training-free memory
design for SAMZ2 that accounts for segmentation

uncertainty within each frame and selects video-level
optimal results through a constrained tree search across

multiple segmentation pathways.
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(b) Mask Selection with Uncertainty Handling
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Experiment:
» SAMZ2Long delivers an average gain of 3.7 points across 12 direct
comparisons.
SA-V val SA-V test LVOS v2 val
Method
J&F J F J&F J F J&F J F
SAM2-T' 73.5 70.1 76.9 | 74.6 71.1 780 | 77.8 74.5 81.2
SAM2Long-T 770 (3.51) 732 807 | 787 (4.11) 746 827 | 81.4(3.61) 717 85.0
SAM2.1-T' 75.1 71.6 78.6 | 76.3 72.7 79.8 | 81.6 779 85.2
SAM2.1Long-T 789 (3.81) 752 827 | 79.0(2.7%) 752 829 | 82.4(0.81) 788 859
SsAam2-st 73.0 697 763 | 746 710 781 | 797 762 833
SAM2Long-S 777 (471 739 815 | 78.1(3.51) 741 820 | 83.2(3.51) 79.5 86.8
SAM2.1-S' 76.9 73.5 803 | 76.9 733 805 | 82.1 78.6 85.6
SAM2.1Long-S  79.6 (271) 759 833 | 804(3.57) 766 841 | 843(221) 80.7 88.0
S sAM2-B+F 754 719 788 | 746 712 781 | 802 76.8 83.6
SAM2Long-B+ 784 (3.07) 747 821 | 785(3.91) 747 822 | 823(2.11) 788 859
SAM2.1-B+ 78.0 746 815 | 77.7 742 812 | 83.1 79.6 86.5
SAM2.1Long-B+ 80.5(2.57) 768 842 | 80.8(3.17) 77.1 845 | 852(2.11) 81.5 88.9
SSsAM2-LT T T 763 730 795 [ 755 722 789 [ 830 796 864
SAM2Long-L 80.8 (4.51) 77.1 845 | 80.8(5.31) 768 847 | 854(241) 818 887
SAM2.1-L1 78.6 75.1 82.0 | 79.6 761 83.2 | 84.0 80.7 87.4
SAM2.1Long-L.  81.1(2.51) 775 847 | 81.2(1.61) 776 849 | 853(1.31) 819 88.8

» Performance gains increase with longer video durations.
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Conclusion and Future work:

» SAMZ2Long enhances SAMZ2's robustness to occlusions and object

reappearances.

» Follow-up work SeC (Segment Concept) boost the SAM2 by

concept guidance from MLLMs.
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