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6. Detailed methodology

This section supplements what is not clearly stated in
Sec. 3.2.

6.1. Automated pseudo-annotation with spatio-
temporal NMS

After the training of the VIS model, we use it to label the
unlabeled videos. Let D = {d;}¥; denote the initial detec-
tion set per video, where each detection d = (s;, {m!}]_;)
contains:
* s; € [0,1]: Confidence score
» {m!}L_,: Binary mask sequence across T frames

We filter those detections that have confidence scores
larger than or equal to 0.25:

Dﬁltered - {dz eD | S; 2 025} (16)

However, the detection sets may contain duplicate de-
tections. To solve this problem, we need to perform spa-
tiotemporal non-maximum suppression. First, we sort the
detections based on their confidence scores:

Doorea = {diy o=l st Vi < iy > sy (17)

Our method eliminates redundant detections through
spatiotemporal overlap analysis: Any lower-confidence pre-
diction is suppressed if exhibiting mask overlap (IoU >
0.5) with higher-confidence detections in at least one video
frame. Formally, let Dgyppressed & Dsorred Tepresent the pre-
served detection set after suppression:

d(k) S Dsuppressed <— ﬂd(p) S Dsuppressed where p < k s.t.
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Frame-specific overlap condition

(18)

where || - || denotes pixel cardinality. This temporal-
existential criterion suppresses duplicates appearing in any
frame of the video sequence.

6.2. Confidence-aware filtration via quality predic-
tor

Let D)

slobal denote the union of Dyyppressed Of all videos:

global = suppressed,v
vey

19)

where Ds(fgpmssedw denotes preserved detections for video v
after spatiotemporal NMS at iteration k.

For each detection d € D)

slobals W€ define:

Qb = sq4-10U, Vte[1,T,)] (20)

where @}, is the quality score of detection d in frame ¢, sq
is the confidence score of detection d, and T, denotes the
number of frames in video v.

We implement quality-based pseudo-label selection us-
ing a fixed quality threshold 7. For each detection d €
Déﬁ))bal across all videos:

1 Qt>rk
T 1)
0 otherwise

where S} denote whether pseudo-label of detection d in
frame t is selected. For each detection, if its results are not
selected in any frames, we discard it:

T’u
>8> 0} (22)
t=1

is the set of detections we retain in iteration

retained global

pk) {dv c p¥)

where D(k)

retained
k.

7. Additional qualitative visualizations

We provide additional qualitative results of our VIS model
and quality predictor in Fig. 8 and Fig. 9.



Figure 8. Qualitative results of our VIS model on YouTubeVIS-2019 val split.
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Figure 9. Qualitative results of our quality predictor on YouTubeVIS-2019 t rain split. The quality scores are shown in the center of
each pseudo label.



