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Ours (2 Labeled Frames per Video) 2shot STCN = Full-set STCN m2-shot STCN w/ Ours

(a) Previous works on video object segmentation rely on densely annotated (b) Comparison among naive 2-shot STCN, STCN trained on full set
videos. We present two-shot video object segmentation, which merely ac-  and 2-shot STCN equipped with our approach on DAVIS 2016/2017 and
cesses two labeled frames per video. YouTube-VOS 2018/2019.
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Method

Phase-2:

Intermediate inference:
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Training:
The training process of phase-2 is identical to that of phase-1, except that the first frame
can be either a labeled frame or an unlabeled frame with a pseudo label from the pseudo

label bank.
Update pseudo-label bank:
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Main results:

Experiments

YouTube-VOS 2018

YouTube-VOS 2019

Method Labeled

data g Ts Fs Ju Fu g TIs e Ju Stk
STM [28] 100% 79.4 79.7 84.2 72.8 80.9 - - - - -
MiVOS [§] 100% 80.4 80.0 84.6 74.8 82.4 80.3 79.3 83.7 75.3 82.8
CFBI [50] 100% 814 81.1 85.8 75.3 834 81.0 80.6 85.1 75.2 83.0
RDE-VOS [20] 100% - - - - - 81.9 81.1 85.5 76.2 84.8
HMMN [35] 100% 82.6 82.1 87.0 76.8 84.6 82.5 81.7 86.1 77.3 85.0
JOINT [25] 100% 83.1 81.5 85.9 78.7 86.5 82.7 81.1 85.4 78.2 85.9
STCN [9] 100% 83.0 81.9 86.5 77.9 85.7 82.7 81.1 85.4 78.2 85.9
R50-AOT-L [51] 100% 84.1 83.7 88.5 78.1 86.1 84.1 83.5 88.1 78.4 86.3
XMem [7] 100% 85.7 84.6 89.3 80.2 88.7 85.5 84.3 88.6 80.3 88.6
STCN* [9] 100% 83.0 82.0 86.5 77.8 85.8 82.7 81.2 85.4 78.2 86.0
2-shot STCN* [9] 7.3% 80.8 79.5 83.9 75.9 84.0 80.6 79.5 83.8 75.6 83.4
2-shot STCN w/ Ours 7.3% 829421 816421 863424 777418 860420 827421 809414 851413 783427 86.643.2
RDE-VOS* [20] 100% - - - - - 82.1 81.3 85.7 76.2 85.0
2-shot RDE-VOS* [20] 7.3% - - - - - 78.4 il 81.3 73.4 81.7
2-shot RDE-VOS w/ Ours 7.3% - - - - - 82.1,37 804432 84.8435 773439 858441
XMem™ [7] 100% 85.5 84.4 89.1 80.0 88.3 85.3 84.0 88.2 80.4 88.4
2-shot XMem™ [7] 7.3% 79.2 775 81.9 74.5 82.9 79.1 77.6 81.5 74.5 82.7
2-shot XMem w/ Ours 7.3% 84.8+5,(5 83.64_6,1 88.54_6,6 79.24_4,7 87.7+4,8 84.5+5,4 83.55_9 88.0+6_5 79-l+4.6 87.3.{.4,6
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Experiments
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Ablation study:

YouTube-VOS 2019 83.0 7
Baseline
Components g jS fs jU fU =@~ Threshold in phase-1 . -
82.5 { == Threshold in phase-2 ," x82'5
Baseline 80.6 795 838 757 834 ol
+phase-1 816410 793 835 777 86.0 =TT B3
+phase-2 827411 809 851 783 86.6 82.01 ‘{2’0
)8.1.6
Table 3. Ablation study on the effectiveness of each phase. The  © 81.51 Pt T —e §14
naive 2-shot STCN is adopted as the baseline. —‘——.81’2” R S
81.0{ &=~
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Figure 4. Study on hyper-parameters 7; and 72, which controls
pseudo-labeling in phase-1 and -2, respectively. We adopt a higher
threshold in phase-2 training since the predictions in phase-2 are
more accurate than that in phase-1. By default, we set 1 = 0.9
and 1 = 0.99.
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Qs Experiments
Ablation study:

(=

: YouTube-VOS 2019
Intermediate
inference g s Fe g Fu
Unidirectional  82.1 80.8 773 T77.6 852

Bidirectional 827,096 809 851 783 86.6

Table 6. Comparison between unidirectional inference and bidi-
rectional inference (default).

YouTube-VOS 2019
g Js Fs di  Fu

82.2 80.7 849 776 855
v 827405 80.9 851 783 86.6

Update

Table 7. Study on pseudo-label bank update in phase-2 training.
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Experiments

Discussion:

How about more shots?

Shot Phase-1 Phase-2
4 82.0 82.7
6 82.1 82.7

Robustness of our approach:

Round 1 2 3 4 5
Phase-2 82.69 82.70 82.72 82.72 82.73
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