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Abstract. The recently established ‘Out of Sight, Not out of Mind’
(OSNOM) task for egocentric videos focuses on tracking objects that are
moved by the camera wearer, online, maintaining knowledge of instance
locations throughout the video even when they leave the field of view or
become heavily occluded. In this paper, we propose the first learning-
based solution to the OSNOM task: Whareformer, a transformer-based
model with two components: an updatable memory of established tracks
and a track assignment module that associates observations with exist-
ing tracks in a feed-forward manner. Whareformer jointly reasons over
evolving object appearance (what) and updated 3D location (where), and
employs a dedicated New Track token to reason about novel objects.
Thanks to its design choices of using relative distances and evolving track
representations, Whareformer is trained on a small set of 56 videos but
achieves SOTA performance on 260 long test videos from three datasets:
EPIC-KITCHENS-100 (unseen videos), IT3DEgo, and HD-EPIC, with
significant absolute improvements over prior work.

1 Introduction

Humans effortlessly maintain a mental map of their surroundings, simultane-
ously tracking multiple objects of interest, such as the keys on the counter, the
phone on the coffee table, the mug by the sink. This ability to maintain an under-
standing of “what is where” for multiple objects, even when they are temporarily
out of sight, is a core component of how humans interact with the world. For
an autonomous agent to perform complex tasks in a human environment, repli-
cating this capacity is a step towards human-like spatial intelligence. While this
spatial understanding could be learned implicitly, representing it as an explicit
3D map provides a stable, viewpoint-invariant basis for locating and interacting
with objects within this environment.

To formalise this concept for egocentric videos, Plizzari et al . introduced the
Out of Sight, Not Out of Mind (OSNOM) task [26]. It measures a model’s abil-
ity to (1) recall the 3D locations of objects over time, even when out of view
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Fig. 1: Overview of Whareformer. In the OSNOM task, the goal is to assign the
current observation (highlighted in yellow in the current frame) of a 3D egocentric
scene with one of the known objects (which respectively correspond to a kettle in red,
a knife in green, or a tin of chopped tomatoes in blue). We propose Whareformer, a
model that jointly reasons about the appearance and the location of objects to decide
whether to associate the observation with an existing track or initialise a new one.

due to egomotion, object movement, or occlusion and (2) maintain the identity
of objects as they change their appearance due to interactions and manipula-
tions. The task can be simpli�ed by explicit 3D reasoning, particularly when an
object is occluded or when egomotion observes the same object from di�erent
viewpoints. An e�ective method would (1) maintain a coherent understanding
of what is where within a consistent 3D coordinate frame, mirroring the spatial
cognitive ability of humans and (2) learn how object appearances change during
interactions, enabling accurate tracking for objects that are closely positioned.

OSNOM focuses on unstructured, human-centric egocentric scenarios char-
acterised by rapid camera motion, frequent occlusions, and the need to maintain
object permanence over extended timescales (typically up to half an hour). Prior
work [7, 16, 26, 40] tackles these challenges using heuristic association strategies
based on �xed, manually de�ned thresholds. This restricts adaptability, forcing
associations even when ambiguous, and limits the ability to reason about when
to initialise or retain tracks.

Departing from these approaches, we introduce a method that combines two
trainable modules, one for track candidate selection and one for track assignment.
Figure 1 illustrates how our method jointly leverages 2D appearance similarities
(what) and the metric distance between objects lifted to 3D (where) through a
learned What-and-Where Transformer (aka Whareformer). We e�ciently store
track representations in memory via adaptive clustering of evolving object-level
appearances and changing locations. Importantly, new track creation is treated
as a �rst-class decision through an explicit token, rather than being triggered
only when a manually de�ned cost threshold is exceeded. Through learning, the
model dynamically handles complex scenarios (such as occlusion, objects moving
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