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Background

» Panoptic segmentation in closed-set may not generalize to open-set cases.

» Open-set panoptic segmentation (OPS) is challenging:

 The appearance of unknown class object is diverse and hardly to directly modelling
unknown classes from the given training images.

 The given “void” area in training images is too noisy to provide effective supervisions.

Model PQ SQ RQ | Recall | Precision
Void-ignorance 3.7 | 718 | 3.2 11.0 3.4
Void-background | 4.3 | 70.1 | 6.2 11.2 4.2
Void-suppression | 7.2 | 75.3 | 9.5 277.6 5.8
Void-train 1 | 9 | 183 21.8 6.7
EOPSN 11.3 | 73.8 | 15.3 11.8 21.9
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(a) (b)
Figure 2: Illustration of existing OPS methods. (a) Proposal examples used in existing OPS
methods. (b) Display of the usage of*‘void” class proposals in different OPS methods (top

row) and how unknown class are predicted at testing phase (bottom row).
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Our Approach Experimental Results
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B e e o . Ours 38.1 77.7 46.6| 451 809 543 |28.1 73.1 357|302 80.0 37.8 328 445
Z L 1= Posthecupervision == Negative supervision , Void-supp. | 37.6 76.8 463 | 443 80.5 53.5 |285 71.7 364 | 65 760 86 |327 5.0
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Head 6 o . (Y EOPSN |37.7 76.8 463|445 80.6 53.8 [284 71.8 362 [17.9 768 233[19.0 30.2
..{ RPN ] Pooid € Comknown if{ and Ours 377 77.1 463|450 807 543 |27.8 722 354|245 79.9 30.7|24.7 40.6
, BE¥ Void-supp. | 37.5 759 46.1 | 45.1 80.6 545 |282 702 36.1 | 72 753 95 |27.6 5.8
oo Void-train | 368 763 454|441 80.1 535 (279 716 356 |75 729 103|218 67
EOPSN 374 762 462|450 803 545 (282 712 362|113 738 153[11.8 21.9
Ours 37.1 75.8 457|450 806 543 (276 70.1 353|214 79.1 27.1 (219 354

Objective functions: . . . .

Table 2: Comparisons of open-set panoptic segmentation performance against the state-of-
» (Classification head on known classes: the-art methods on MS-COCO val set with three known-unknown splits K(%) which denotes
the ratio of unknown classes to all classes. Recall (R) and precision (P) of unknown objects
are also presented for reference. The best results on unknown classes are bold highlighted.
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Void-supp. | 35.8 76.7 445 | 43.0 81.2 525 (277 71.6 354 | 7.6 755 10.1 |45 759 6.0

min —

where w is the weight of classification head. NP is the number of proposals except for Void-train |35.4 77.2 439|422 81.0 516|277 728 353 |88 738 15744 748 59

those belonging to “void” class. Np, is the number of proposals in any specific thing class. EOPSN  [357 76.6 447|432 811 527 [27.8 714 356|230 746 30.8|04 803 0.5
Ours 358 76.6 445|430 811 525|276 714 353 (302 802 37.7|9.3 82.5 11.2

Table 3: Comparisons of OPS performance on MS-COCO val set under the newly proposed
zero-shot setting. The best results on unknown and unseen classes are bold highlighted.

» Suppression of known class classifiers on “"void” class proposals

NP, oid
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where Np . means the number of “void” class proposals.
» Qbjectiveness head:

Class of prominent object:

> Unknown: cow
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» Unseen: fire hydrant

min
Np__

void

where 6 is the weight of objectiveness head and Np,, 1s the number of background proposals.

» Pseudo-labeling on objectiveness head:

» Unseen: refrigerator

B .'
® ‘ » Unseen: parking meter
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where 0 is the confidence threshold.



