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Abstract. Despite impressive advances in image matting, video matting
remains challenging due to the inherent gap between high-level tracking,
which requires frame-wise understanding, and low-level matting, which
focuses on extremely fine-grained details. Existing methods attempt this
using costly domain-specific video matting datasets, which may limit
their out-of-domain generalization and leave tracking robustness vulner-
able. We rethink this paradigm with SAM2Matting, a novel framework
that decouples the task by enhancing the foundational tracker of SAM?2
with a region-proposal bridge and dedicated matting heads. This en-
ables uncompromised SAM?2 to handle tracking while the matting com-
ponents focus exclusively on resolving fine-grained intricate details. No-
tably, despite being trained only on images, SAM2Matting establishes
new state-of-the-art performance on video matting, with robust general-
ization across both human-centric and in-the-wild matting scenarios.

Keywords: Video Matting - Image Matting - Real-time Matting

1 Introduction

Matting aims to separate the foreground target from its background by pre-
dicting a pixel-level alpha matte. Being evaluated by transparency values, it is
generally considered as a fundamental low-level vision task [27}/29,50L(54].
When extending to videos, it is common practice to require user input, typ-
ically an initial-frame mask, to disambiguate the target and enable consistent
tracking across subsequent frames [17,/37,52/59]. Consequently, video matting
faces a fundamental trade-off: it demands both high-level semantic understand-
ing to robustly track the target as in Video Object Segmentation (VOS) [38]
and low-level fine-grained perception to capture extremely intricate details as
in image matting. To bridge this gap, recent approaches rely heavily on video
matting datasets [16}/17,[27,/48,/52,|59]. However, the prohibitive cost of anno-
tating pixel-level alpha values across frames restricts these datasets to limited

* Equal contribution
™ Corresponding authors


https://orcid.org/0000-0003-4868-6526
https://henghuiding.com/SAM2Matting/

2 R. Shen, G. Jie, C. Liu, and H. Ding

Fig. 1: SAM2Matting achieves robust, high-fidelity image and video matting across
both human-centric and in-the-wild scenarios. (Zoom in for details)

scales and narrowly-focused domains, primarily human-centric , leav-
ing them insufficient for representing rich real-world dynamics compared with
large-scale video segmentation datasets . As a result, training a model
from scratch on such constrained data fails to establish robust tracking capabili-
ties, while fine-tuning a pretrained VOS model on them compromises its original
tracking robustness. These challenges motivate our core question: must we rely
on these heavily-annotated and still narrowly-scoped video matting datasets?

Rethinking the paradigm, we argue that video matting inherently combines
two distinct sub-tasks: high-level tracking for temporal consistency, which is
already well-addressed by established VOS models trained at scale, and low-
level matting for intricate spatial details, which is comprehensively captured by
diverse image matting datasets. We therefore propose SAM2Matting, a decoupled
framework that preserves the high-level robustness of established VOS tracker
while training dedicated components on rich and diverse image matting data for
low-level alpha estimation. Our framework seamlessly integrates robust tracking,
matte detection, and alpha refinement into a unified pipeline: multi-source priors
provide guidance to identify matting-critical regions, where alpha mattes are
generated and progressively refined for fine-grained estimation.

Specifically, for each frame, our framework takes multi-scale features, the im-
age, and the SAM2 mask as inputs. To bridge high-level tracking to fine-grained
matting, we propose an ROI Detector that identifies matting-critical regions,
i.e. regions with fine-grained details or semi-transparency. This differs from prior
methods, which rely on rule-based morphological operations for identifying these
regions or directly use the raw mask for matting [2037,[52,/56]. Subse-
quently, a Progressive Alpha Predictor generates and refines the mattes within
the identified ROIs through a multi-scale cascade, supervised at all intermedi-
ate scales . Tailored losses are introduced to smooth transitions and preserve
matte integrity, ensuring high-fidelity results.

Experiments show that SAM2Matting achieves new state-of-the-art (SOTA)
performance on both image and video matting, with video matting achieved in
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