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Abstract

In recent interactive segmentation algorithms, previous
probability maps are used as network input to help predic-
tions in the current segmentation round. However, despite
the utilization of previous masks, useful information con-
tained in the probability maps is not well propagated to the
current predictions. In this paper, to overcome this limita-
tion, we propose a novel and effective algorithm for click-
based interactive image segmentation, called MFP, which
attempts to make full use of probability maps. We first mod-
ulate previous probability maps to enhance their represen-
tations of user-specified objects. Then, we feed the modu-
lated probability maps as additional input to the segmenta-
tion network. We implement the proposed MFP algorithm
based on the ResNet-34, HRNet-18, and ViT-B backbones
and assess the performance extensively on various datasets.
1t is demonstrated that MFP meaningfully outperforms the
existing algorithms using identical backbones. The source
codes are available at https://github.com/cwleeO0/MFP.

1. Introduction

Interactive image segmentation is a task that aims to seg-
ment objects of interest given guidance through user an-
notations. It enables users to select objects and delin-
eate them easily, so it is useful in many applications such
as image editing and medical image analysis. With the
rapid development of deep-learning-based algorithms for
dense prediction tasks, demands for annotated data have in-
creased significantly. However, obtaining pixel-level anno-
tations is costly due to its laborious and time-consuming
traits. With the employment of interactive segmentation
techniques, these labeling costs could be reduced. It is
hence essential to develop an effective interactive segmen-
tation algorithm.

Various forms of user annotations have been adopted in
interactive image segmentation, including bounding boxes
[15, 25], scribbles [1, 10], and clicks [3, 7, 14, 17, 19—
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Figure 1. Utilization of previous probability information in the
current segmentation round: The conventional click-based interac-
tive segmentation algorithm SimpleClick [21] fails to capture the
details contained in the previous probability maps. On the other
hand, the proposed algorithm exploits the shape details in the pre-
vious probability maps to yield a better segmentation result in the
current round.

21, 26, 27, 29]. However, click-based interactions have be-
come the mainstream methods due to their simplicity and
well-established studies. In click-based methods, a user
successively places foreground or background clicks to ob-
tain a segmentation mask. Every time the user places a
click, the segmentation mask is updated. Then, based on
the segmentation mask, the user provides a new click on
the mislabeled areas. This is repeatedly performed until a
desired result is obtained. In this work, we attempt to de-
velop a novel and more effective framework for click-based
interactive image segmentation.

Recently, deep-learning-based techniques have shown
promising results for interactive image segmentation. While
early deep methods feed only an input image and click maps
to the segmentation networks, Sofiiuk ez al. [27] tried to ex-
ploit previous segmentation masks by taking them as addi-
tional input to their segmentation network. They demon-
strated that making the network model aware of previous



























