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Segmentation

Semantic segmentation Instance segmentation

Credits: Arnab, Anurag, et al. "Conditional random fields meet deep neural networks for semantic segmentation: Combining
probabilistic graphical models with deep learning for structured prediction." IEEE Signal Processing Magazine 35.1 (2018): 37-52.



Part Segmentation

Current approaches: Our approach:
semantic segmentation instance segmentation



Challenges of Part Instance Segmentation

coarse fine

« Annotation is expensive
« Applications in the wild

Learning with unlabeled data!



Our Key Insight

Parts are “compositions” of objects.

Object awareness
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Open-World Part Instance Segmentation
post-aware
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Pseudo Labels vs Pseudo Parts

pseudo parts pseudo labels

GT pseudo parts pseudo labels

They are complementary to each other.



Results on PartimageNet

base model -> fine-tune with PartimageNet val set

Note: val and test set are out-of-domain from the training set in PartimageNet
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Results on PartimageNet

base model -> fine-tune with PartimageNet val set

fine-tune on inference
Val Test
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imperf.

base 41.94 73.17 | 38.96 69.07

v 4278 74.62 | 40.17 70.70

v | 43.12 75.03 | 40.38 71.10

OPS vi v | 43.16 7496 | 4043 71.18

with imperfect object awareness

Note: val and test set are out-of-domain from the training set in PartimageNet



Results on PartimageNet

base model -> fine-tune with PartimageNet val set

fine-tune on
Val

method SS ST | AP APs5g
imperf.

base 41.94) 73.17

v 42778 74.62

v | 43.12 75.03

OPS v v |43.16 7496

inference

Test
AP APxg

38.96 69.07
40.17 70.70
40.38 71.10
4043 71.18

with imperfect object awareness

Note: val and test set are out-of-domain from the training set in PartimageNet
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Results on Pascal-Part

base model -> fine-tune with Pascal-Part train set

Part-58 val Part-108 val Part-58 val Part-108 val
method SS ST AP AP5() AP AP50 method SS ST AP AP5() AP AP50
imperf. pert.

(2027) 4424 | 1636 30.16  base 2524 45.62 | 13.40 29.32

v 20.53 4491 | 1795 33.03 v 27.13 49.08 | 13.75 29.76
v | 2325 48.81 | 17.75 32.64 v | 27.23 48.58 | 15.85 33.66

v oV '@ 50.10 | 18.23 33.72 OPS v oo v 2769 4975 | 1640 34.60

with imperfect object awareness

with perfect object awareness



OPS

« Part instance segmentation

» Parts are compositions

« Simple and effective algorithm to
learn with unlabeled data

on Pascal Part



Thank you!

Tai-Yu Daniel Pan

Qing Liu

Open World Part Segmentation
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