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I Goal

Feed back
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I Contributions

)"

loU=67.56%

Focused Feedback Correction Module

7 ~ .
R S « Corrects feedback from a local perspective based
)/ \ on similarities in the feature space.
! ; - Parameter-free and fast.
|
\ I’
\ /
\ ’
M\ / L
~ e 4 " > ]

loU=77.75%

Collaborative Feedback Fusion Module

« Collaboratively updates the feedback and deep
features and fuses them together.
« Effective and efficient.
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I Motivation

 Overlook the importance of feedback and do not use the prior information
provided by feedback [5, 12, 15, 19, 24, 26]

 Simply concatenate the feedback with the original input, easily leading to
an information dilution problem [6, 23, 25, 34, 35]

(a) Independent Segmentation (b) Feedback-as-Input Segmentation
LP
M4
10U=93.85% — . loU=81.19% loU=93.09%
I
Feedback M,_, m(e:al?ceks ;n Output M, Output M,

Feed back
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I Pipeline

Interaction Segmentation

Feed back

(a) Focused Feedback Correction Module (FFCM) (b) Collaborative Feedback Fusion

Module (CFFM)
- i &
O
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@ Cropped Feature Label of the Refined Cropped Feedback M;",
| Feedback M¢_, Affinity W New Click Lyey Feedback M{",
—i’ Cropping Local refinement Pasting E
& g loU=82.19%
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Annotation  Annotated Clicks | o ion Man | 5 F . E .%
{Po, P1} s i @ 2
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Q N]
2 Output M,
| @ Channel-Wise Concatenation
| @ Element-Wise Summation
|
Corrects the feedback Integrates the corrected
from a local perspective feedback into deep features
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I Focused Feedback Correction Module

« Corrects the segmentation feedback from a local perspective

loU=67.56%
loU=77.75%
Feedback M,_, (a) Focused Feedback Correction Module (FFCM)

Features F —» Refined
Feedback M7 _;
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I Focused Feedback Correction Module

« Cropping
« Crops a rectangle

patch to exclude
irrelevant pixels

(a) Focused Feedback Correction Module (FFCM)

loU=67.56%

Feedback M, _,

Features FT

loU=67.56%

.

Cropped
Feedback M¢_;

Cropping

Feature Label of the New
Affinity W Click L,e,,

Local refinement

Refined Cropped
Feedback mM{",

Pasting

T

loU=77.75%

Refined
Feedback M7 _,
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I Focused Feedback Correction Module

« Local refinement

« Calculates similarities

FC(i, ))F° (Xnew Ynew)

W(i,j) = ——
P RGN Gonews Ynew) 2

« Corrects the feedback

Mtc'—rl = lnew W+ A -W) O M;_,

(a) Focused Feedback Correction Module (FFCM)

loU=67.56% loU=67.56%

Feedback M, _,

Cropped

Features F Feedback M¢_;
T Cropping

Feature Label of the New
Affinity W Click L,e,,

Local refinement

Refined Cropped
Feedback mM{",

Pasting

T

loU=77.75%

Refined
Feedback M7 _,
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I Focused Feedback Correction Module

« Pasting

« Pastes back to the
original position

(a) Focused Feedback Correction Module (FFCM)

loU=67.56% loU=67.56%

Feedback M, _,

loU=77.75%

Refined

Cropped Feature Label of the New | |Refined Cropped] | Feedback M:_,
Features F Feedback M¢_; Affinity w Click Len Feedback mM{",
T Cropping Local refinement Pasting

T
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I Collaborative Feedback Fusion Module

« Refines the segmentation feedback from a global view

* Integrates the feedback into deep features

loU=77.75%
.

Refined (b) Collaborative Feedback Fusion Module (CFFM) |— . Update

Feedback M7_, Features F"

Features F —»/
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I Collaborative Feedback Fusion Module

« Feedback pathway
» Globally refines the feedback (b) Collaborative Feedback Fusion

with the aid of deep features Module (CFFM)

M;_, = ®,(concat(®,(F;0,), M;_,); 6;)

Refined
Feedback M7_, |

[\
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I Collaborative Feedback Fusion Module

 Feature pathway

» Updates the features by (b) Collaborative Feedback Fusion

integrating the feedback Module (CFFM)

F“ = w, - ®3(concat(F,M{_,);03) + F

Refined
Feedback M7_,

1oU=80.96%
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I
Conv Block @,
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I Evaluation

Method Backbone Train set GrabCut Berkeley SBD DAVIS
NoC@85% \ NoC@90% | NoC@90% | NoC@85% | NoC@90% | NoC@85% \ NoC @90%
DOS w/o GC [39] | FCN-8s SBD 8.02 12.59 - 14.30 16.79 12.52 17.11
DOS w/ GC [39] FCN-8s SBD 5.08 6.08 - 9.22 12.80 9.03 12.58
RIS-Net [20] VGG-16 Pascal VOC - 5.00 - 6.03 - - -
LD [19] VGG-19 SBD 3.20 4.79 - 7.41 - 5.95 9.57
CAG [20] FCN-8s Augmented SBD - 3.58 5.60 - - - -
BRS [15] DenseNet SBD 2.60 3.60 5.08 6.59 9.78 5.58 8.24
f-BRS-B [34] ResNet-101 | SBD 2.30 2.72 4.57 4.81 7.73 5.04 7.41
FCA-Net [24] ResNet-101 | Augmented SBD 1.88 2.14 4.19 - - 5.38 7.90
[A+SA [16] ResNet-101 | Augmented SBD - 3.07 4.94 - - 5.16 -
CDNet [5] ResNet-101 | SBD 2.42 2.76 3.65 4.73 7.66 5.33 6.97
FocusCut [23] ResNet-101 | SBD 1.46 1.64 3.01 3.40 5.31 4.85 6.22
Ours ResNet-101 | SBD 1.64 1.80 2.84 3.26 5.35 4.75 6.48
RITM [35] HRNet-18s | COCO+LVIS 1.54 1.68 2.60 4.26 6.86 4.79 6.00
FocalClick-S1 [6] | HRNet-18s | COCO+LVIS 1.72 1.94 3.40 4.75 7.22 5.19 7.95
FocalClick-S2 [6] | HRNet-18s | COCO+LVIS 1.52 1.66 241 4.37 6.59 4.20 5.49
Ours HRNet-18s | COCO+LVIS 1.50 1.56 2.05 3.88 6.24 3.70 5.16
EdgeFlow [12] HRNet-18 COCO+LVIS 1.60 1.72 2.40 - - 4.54 5.77
RITM [35] HRNet-18 COCO+LVIS 142 1.54 2.26 3.80 6.06 4.36 5.74
Ours HRNet-18 COCO+LVIS 1.38 1.46 1.96 3.63 5.83 3.97 5.16
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| Ablation Study

Berkeley DAVIS
Method Backbone NoC NoFs NoC NoFs
@90%] | @90%, | @90%) | @90%.]
Baseline ResNet-101 4.31 6 7.56 75
+ FFC ResNet-101 3.75 4 6.75 65
+ CFF ResNet-101 3.07 1 6.62 66
+ FFC + CFF | ResNet-101 2.84 3 6.48 59
Baseline HRNet-18 2.60 1 5.73 54
+ FFC HRNet-18 2.11 1 5.52 54
+ CFF HRNet-18 2.05 0 5.32 52
+ FFC + CFF | HRNet-18 1.96 0 5.16 51
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Conclusion




I Conclusion

« We propose Focused and Collaborative Feedback Integration (FCFI) to
exploit segmentation feedback for interactive image segmentation.

» The proposed method consists of a Focused Feedback Correction Module
for locally correcting segmentation feedback and a Collaborative
Feedback Fusion Module for integrating feedback into deep features.

« The experimental results have demonstrated that FCFl exhibits a strong
generalization ability and achieves outstanding performance.
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