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Core of CIS: De-camouflage

General instance
segmentation methods

work poorly on this task. Because the previous The core of CIS is de-

| methods are easily | camouflaging, I.e., eliminating
Recent CIS approaches disturbed by similar camouflage c_:haracteristics of
are generally based on background. the target object.

traditional instance
segmentation models.

Intuitively, humans first repeatedly discriminate
the real target characteristics from the Explore decamouflaging strategy
camouflage characteristics at the pixel level, and from the pixel level to the instance
then aggregate the pixel information to discern the level in a progressive manner.
whole target instance from the background.
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Pixel-level De-camouflage _ | _
» The Fourier spectrum amplitude contains low-

level statistics (e.g., color and texture of the
environment) that accords with the camouflage
characteristics.
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» Although phase images contain semantic
Information, they also have abundant pixel-level
noise (in the background area), which is not
conducive to de-camouflaging.
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Instance-level De-camouflage
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We introduce a set of instance prototypes to capture each camouflaged instance through long-range context-
aware interactions to achieve final instance segmentation.
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» Prototypes will frequently absorb deceptive
background information that has high similarity
with the objects during the interaction, thus
failing to discover desired targets accurately.

AEEEPENENE---
* [ T Tl
[ T W T |
QJEENN

D i
4
- 5 - A | /;
" /
- 4
S y / //
> ¥ b
1 /
Reference 777" 77 \: I:’:;““,“‘\:
Points | %) i Q}jb i
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» We select de-camouflaged pixels with high
contribution to prototypes as reference points. Highly
similar pixels and prototypes must have consistent
similarity distributions on the reference points.
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Overall Framework

De-camouflage Network (DCNet)

Pixel-level Camouflage Decoupling Module H

; Feature > ]

Extractor l > l
l
Camouflage Image Features F De-camouflaged Features F d
Camouflaged Image X » Characteristic > o Difference
Attention Fusion Layer

Extractor Camouflage Characteristic g i

Instance-level Camouflage Suppression Module

(R - @) F

' g ! Adapme Selection
Reference | . | K A%
PointsR ' E
I | R ¥
1 g | :® i
=2 K-R | 0K | v
o | e
Instance EI Q-R Reference ﬂ
LT : Q Attention | Updated Instance
W Prototypes P Prediction Set Ground Truth Set




Camouflaged Instance Segmentation via aunn LA
Explicit De-camouflaging CVP S

VANCOUVER CANADA

H-1W-1
| F(m)u,v _ $3?36_J2W(iu+%’u)
o i=0 ;=0
= A(aj)u,fu _ I:Rz(w)u,v 1 IQ (m)u_}v} 1/2 Fouriler

transform

Amplitude Camouflaged

Image

SRI—

Difference
Map

FHA@) g ve™ " amplitude image

— AvoPool; NN( 5 global camouflage
g vgPooling (CNN(z)) characteristics

C
— > ik — 1) difference map
k=1

Ground
Truth




Camouflaged Instance Segmentation via JNE 1822 2"23
Explicit De-camouflaging CVP e

Instance-level Camouflage Suppression Moudule (ICS)
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Experimental Results

> Performance comparison on the COD10K and NC4K dataset > Comparison of different components in PCD
i CODIOK NC4K !
Methods - COIXI%IE TestAP75 - Nc:éoTest Ap, | Params(M)  GFLOPs ' “PCD (ours) 45.3 52.8
Mask R-CNN [ 14] 250 555 204 | 277 586 22.7 439 186.3 . —camoutflage attribute extractor | 43.122  48.1car
MS R-CNN [17] 30.1 57.2 28.7 31.0 58.7 294 60.0 198.5 i —difference attention mechanism | 44.112  51.31s i
Cascade R-CNN [2] 25.3 56.1 21.3 29.5 60.8 24.8 71.7 334.1 ' " _both 2 components above 40.2-s1)  46.4os)
HTC [4] 28.1 563 251 | 298 590 266 76.9 331.7 L oo :
BlendMask [3] 282 564 252 | 2717 567 24.2 35.8 233.8
Mask Transfiner [20] 28.7 56.3 26.4 294 56.7 27.2 443 185.1 . . . . .
YOLACT [1] 243 533 197 | 321 65.3 27.9 ] . » Comparison of different attention mechanisms in ICS
CondInst [3%] 306 636 261 | 334 674 294 34.1 200.1 mommmmeme e e .
QuerylInst [17] 285  60.1 231 | 330 667 294 ; - . Attention Mechanism CODIOK NC4K
SOTR [13] 279 587 241 | 293 610 256 63.1 476.7 |~ cross-attention [30] 42 4 495 |
SOLOV2 [41] 325 632 299 | 344 659 31.9 46.2 318.7 : . !
MaskFormer [6] 382 651 379 | 446 719 458 45.0 1742 | _maskedattention [5] 44.7 L7
Mask2Former [5] 394 677 385 | 458 736 475 439 2410 | reference attention (ours) |  45.3 528
OSFormer [33] 410 711 408 | 425 725 423 46.6 324.7 R SEnREEEEEEEEEEEEEES '
DCNet (ours) 453 707 475 | 528 771 56.5 534 207.0
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» Code will be released at: https://github.com/USTCL/DCNet



https://github.com/USTCL/DCNet
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