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Types of Computer Vision Tasks

Semantic Classification Object Instance
Segmentation + Localization Detection Segmentation
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Semantic vs Instance Segmentation
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» To create a framework for Instance segmentation.

v

Builds on top of Faster R-CNN by adding a parallel branch.

» For each Region of Interest (Rol) predicts segmentation mask
using a small FCN.

» Changes Rol pooling in Faster R-CNN to a quantization-free
layer called Rol.

> Generate a binary mask for each class independently:
decouples segmentation and classification.

> Easy to generalize to other tasks: Human pose detection.
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Background - Faster R-CNN
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Background - FCN
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» Procedure:

» RPN ,Rol Align,Parallel prediction for the class, box and binary
mask for each Rol.

> Segmentation is different from most prior systems where
classification depends on mask prediction.

> Loss function for each sampled Rol is a sum of losses of Box,
Class and Mask.
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Mask R-CNN Framework




Rol Align — Motivation
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» Removes quantization which causes this misalignment.

> For each bin, you regularly sample 4 locations and do bilinear
interpolation.

> Result are not sensitive to exact sampling location or the
number of samples

» Compare results with Rol wrapping: Which basically does
bilinear interpolation on feature map only.
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(a) RolAlign (ResNet-50-C4)
comparison

align® |bilinear’? | 2gg. | AP APsy  APrs
RelFonl [12] max| 269 488 264
i ax| 272 492 271
dtrelie v |awe| 211 a9 221
X ¢ |max| 302 510 38
RolAlign : v :n: W3 512 IS
AP AP5y  APrs | AP APEY APRR
RolPool 236 46,5 21.6 28.2 527 26.9
RolAlign | 309 51.8 321 34.0 55.3 364
+7.3 + 53 4105 +3.8 +2.6 +49.5

(b) RolAlign (ResNet-50-C5
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Faster R-CNN
wi FPN [27]
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> To each map a per-pixel sigmoid is applied.

» The map loss is then defined as average binary cross entropy
loss.

» Decouples class prediction and mask generation.

> Empirically better results and model becomes easier to train.

Loss Function - Results

AP AP50  APrs
softmax 24.8 44,1 25.1
sigmoid | 30.3 51.2 315
+3.5 +7.1 +6.4

(a) Multinomial vs. Independent Masks
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backbone AP APsn  APrs | APs APy AP
MNC [10] ResMet-101-C4 246 443 248 47 25.9 436
FCI5 [26] +OHEM ResMNet-101-CS-dilated | 292 49.5 - 71 313 S0.0
FCIS+++ [26] +OHEM | ResNet-101-C3-dilated | 336 54,5 - - -
Mask R-UCNN ResMet-101-Ca 331 549 348 12.1 356 sl
Mask R-CNN ResMet-101-FPN 3BT 580 378 15.5 381 52.4
Mask R-CNN ResNeXi-101-FPN 31 600 394 169 399 535
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> A framework to do state-of-art instance segmentation.

> Generates high-quality segmentation mask.
does Object Detection, Instance Segmentation and can also be
extended to human pose estimation.

» All of them are done in parallel.
> Simple to train and adds a small overhead to Faster R-CNN.
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