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Highlight BCNet Framework Experimental Results

» Ablation experiments on bilayer structure
Table 1. Effect of the first GCN for occlusion modeling by predict-
ing contours and masks on COCO with ResNet-50-FPN model.

Bilayer GCN structure: For cropped ROI feature, the first GCN explicitly

 BCNet: Two/one-stage (detect-then-segment) instance segmentation | | _
models occluders by simultaneously detecting occlusion contours and

with state-of-the-art performance on three large-scale benchmarks

Table 2. Effect of the second GCN for detecting occludee contours
for final mask prediction guided by the output of first GCN.

» Solution: We propose Bilayer Convolutional Network (BCNet) for object
contour and mask regression, which explicitly decouples overlapping
objects in the same Rol into two separate image layers - top layer
handles the occluders and bottom layer for the occludee.

Visual comparison. Heatmaps denote contour and mask predictions respectively.

. L . r . . . Occlusion (Occluder) Modeling | COCO-OCC COCO Target (Occludee) Modeling | COCO-OCC COCO
(COCO, KINS, COCOA) masks which distills essential shape and position information to guide the Contour | Mask AP | APy | AP | APy Guidance | Contour [ Mask | AP | APy | AP | APy
- . L s . second GCN in mask prediction for the occludee (target object). y 2965 | 4942 | 1323 | 292 /| 2945 | 4973 | 3256 | 5221
* Novelty: Explicit occlusion modeling in Rol with bilayer decoupling oo et / 30.18 | 49.94 | 3341 | 5302 / Lo ¢ |07 %040 ) 3343 ) 5312
for' the Occluder and OCClUdee i GCN Layer with Non-local Operator i Bilayer Occlusion Modeling & Dot Product @ Element-wise Addition v v 30.37 | 50.40 | 33.43 | 53.12 . . . .
- " . . E i e chlncmmlon Occluder Predictions ¢ Comparison With SOTA methOdS On COCO teSt'deV Set, KINS, COCOA-
« Efficacy: Large improvement using the FCOS (anchor-free) and Faster i i ()}
R CN N ( i i 14x14x 2 _ _ Occluder Contour. \ o , Method Backbone AP APso AP:;s | APs APy APp Model APp,, | APs,
_ anChor_based) deteCtOrS : ! Loce-5 Mask R-CNN [21] ResNet-50 | 35.6 57.6 38.1 18.7 38.3 46.6 Mask R-CNN [16] 597 Y 939
| ! PANet [42] ResNet-50 | 36.6 58.0 39.3 16.3 38.1 524 asK k- . .
- Simple: Small additional computation burden and easy to use. § e BONet + Faster RCNN 48] | ResNet 0 1384 26 415 1219 %9 @9 bty AN | 2o
i : - - Do, " N MaskLab [£] ResNet-101 | 373 598 396 | 191 405 506 PANet + ASN [46] 2841 | 2681
Mask Scoring R-CNN [25] ResNet-101 | 38.3  58.8 41.5 17.8 40.4 54.4
m Detected Box BCNet 28.87 27.30
IntrOdUCtlon FCOS Box Head / T — BMasllleR-CCNN[m] ResNet-101 | 37.7 593 406 | 168 399 54.6
_— [7] ResNet-101 | 39.7 61.8 43.1 21.0 42.2 53.5
‘ / BCNet + Faster R-CNN [48] ResNeI—lOl 398 615 43.1 22.7 42.4 51.1 KINS
- - : : or Occludee Seementation YOLACT [4] ResNet-101 | 312 506 328 | 121 333 471 Model APau | AP, | AP
* Motivation: 1) A lot of segmentation errors are caused by overlapping I pesrrewer. | / GCN for Occludee Segmentat YOLACT[] ResNet (01 312506 328 [ 121 333 471 T e
objects, especially for object instances belonging to the same class. 2) ; | D - ... k3 | Rantol | 353 o N 07 w08 sas AmodalMRONN 1e] | 2151 | 21,09 | 5.0
Most existi : t f better backb desi ith ! S e ) - - BlendMask [6] ResNet-101 | 384 607 413 | 182 415 533 : : :
little attention paid in the instance mask regression after Rol extraction. | _ — Mfﬁ . Coco-test-dev COCOA
I Feature Map
I [ )
I

y

Comparison of Mask Head Design
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Modal segmentation results Amodal segmentation results

The previous occlusion-aware mask heads only regress both modal and
amodal masks from the occludee w/o occluder-occludee interaction.
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