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Abstract. Multi-object tracking (MOT) endeavors to precisely estimate
the positions and identities of multiple objects over time. The prevailing
approach, tracking-by-detection (TbD), first detects objects and then
links detections, resulting in a simple yet effective method. However,
contemporary detectors may occasionally miss some objects in certain
frames, causing trackers to cease tracking prematurely. To tackle this
issue, we propose BUSCA, meaning ‘to search’, a versatile framework
compatible with any online TbD system, enhancing its ability to persis-
tently track those objects missed by the detector, primarily due to occlu-
sions. Remarkably, this is accomplished without modifying past tracking
results or accessing future frames, i.e., in a fully online manner. BUSCA
generates proposals based on neighboring tracks, motion, and learned
tokens. Utilizing a decision Transformer that integrates multimodal vi-
sual and spatiotemporal information, it addresses the object-proposal
association as a multi-choice question-answering task. BUSCA is trained
independently of the underlying tracker, solely on synthetic data, without
requiring fine-tuning. Through BUSCA, we showcase consistent perfor-
mance enhancements across five different trackers and establish a new
state-of-the-art baseline across three different benchmarks. Code avail-
able at: https://github.com/lorenzovaquero/BUSCA.
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1 Introduction

Multi-object tracking (MOT) entails the process of locating and identifying mul-
tiple objects over time within a scene. It is a crucial task in computer vision with
applications spanning various domains such as robotics [15], autonomous vehi-
cles [18, 62], and video surveillance systems [38]. The prevalent MOT paradigm
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Fig. 1: Due to occlusions, detectors fail to locate many relevant elements on a scene
(e.g., the woman in red). Accordingly, online multi-object trackers may lose track of
some objects. With BUSCA, we propose a fully online framework that can be integrated
into any online TbD tracker to persistently track those objects missed by the detector.
Box colors represent object identities.

is tracking-by-detection (TbD) [8], where object trajectories are obtained by
(i) �rst detecting objects and (ii) then associating detections. Although alter-
native frameworks have been proposed in the literature [1, 29], TbD has sur-
faced capitalizing on signi�cant progress in object detection. Notably, over the
past few years, center- [61,72] and Transformer-based architectures [48,61] have
emerged. More recently, the MOT performance has been further improved thanks
to the adoption of YOLO-based detectors [17,39] coupled with a straightforward
intersection-over-union (IoU) matching. This simple yet e�ective approach has
even contributed to the renewed popularity of SORT [6,13,39].

Meanwhile, signi�cant e�orts in the community have been also dedicated
to improving identity consistency within a trajectory. This is achieved by de-
vising better association schemes [6, 13, 67, 73] or through re-identi�cation (Re-
ID) [40,45]. However, these methods remain highly dependent on the availability
of detections, which makes them susceptible to trajectory fragmentations.

Current state-of-the-art detectors are not perfect and fail to detect all the
objects in a video. To have an idea, 17% of the detections in MOT17 [30] valida-
tion set are still missed by the YOLOX detector [17], and the extremely occluded
objects (visibility = 0, provided in the ground-truth annotations) contribute
11.0 points to the MOTA score based on the standard MOT evaluation [10,30].
Meanwhile, modern online trackers pause or terminate the tracking process dur-
ing these situations where an object fails to be detected, leading to suboptimal
results. We argue that more care should be taken in this regard, avoiding pre-
mature terminations of objects that genuinely exist. In this work, we introduce
BUSCA (B uilding U nmatched trajectorieS Capitalizing on A ttention), which
helps online TbD systems handle those objects, often highly occluded, overlooked
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