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Abstract. Human-object interaction (HOI) detection aims to detect
and recognise how people interact with the objects that surround them.
This is challenging as different interaction categories are often distin-
guished only by very subtle visual differences in the scene. In this paper
we introduce two methods to amplify key cues in the image, and also a
method to combine these and other cues when considering the interac-
tion between a human and an object. First, we introduce an encoding
mechanism for representing the fine-grained spatial layout of the human
and object (a subtle cue) and also semantic context (a cue, represented
by text embeddings of surrounding objects). Second, we use plausible
future movements of humans and objects as a cue to constrain the space
of possible interactions. Third, we use a gate and memory architecture as
a fusion module to combine the cues. We demonstrate that these three
improvements lead to a performance which exceeds prior HOI methods
across standard benchmarks by a considerable margin.

1 Introduction

Human-Object Interaction (HOI) detection—which focuses specifically on rela-
tions involving humans—requires not only to retrieve human and object loca-
tions but also to infer the relations between them. Thus, for a given image, the
objective of HOI is to identify all triplets of the form <human,verb, object>.
The ability to predict such triplets robustly is central to enabling applications
in robotic manipulations [15] and surveillance event detection [1].

Driven by impressive progress on instance detection and recognition, there
has been growing interest in the HOI detection problem. However, the majority
of existing methods [9, 30, 38] first detect all human and object instances and
then infer their pairwise relations using the appearance feature of the detected
instances and their coarse layout (position of human and object boxes). Despite
their general efficacy, the performance of prior work may still be limited by some
particular design choices, which we discuss next.

First, although recent works have sought to introduce some fine-grained spa-
tial configuration descriptors and context cues from the whole image into the
HOT detection, the encoding mechanisms have limitations. Specifically, (1) Some
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Fig. 1: (Left): Interactions with similar spatial layouts can be resolved through

ne-grained spatial information. (Centre): Global and local context encode the
scene and other local objects to provide strong clues for the interaction taking
place; (Right): Plausible motion estimation distinguishes between interactions
for which dynamics play an important role.

approaches [24,14, 38,45] use human pose to distinguish the fine-grained rela-
tion (going beyond the standard human and object coarse boxes). However, these
approaches encode human pose via key-point estimation (plus post-processing),
which is problematic as it loses boundary and shape information. For example
in Figure 1(left), encoding the fine-grained spatial information as key points
exhibits ambiguity when distinguishing the differences between ‘riding a bicy-
cle’ and ‘walking with a bicycle’. We argue that the boundaries of both human
parts and objects should be encoded explicitly, due to their critical ability to
reveal interaction boundaries and support inference of relations. Thus we im-
prove the encoding mechanism for the fine-grained information by leveraging
the fine-grained human parsing and object semantic segmentation masks, to
better capture the geometric relations between them. (2) Some approaches use
the visual appearance feature from other image regions or the whole image as the
auxiliary context information. However, there are a limited number of triplets
in existing HOI datasets—this is insufficient to capture the full intra-class ap-
pearance variations of relationships (making it harder to generalise). We draw
inspiration from classical recognition techniques (e.g. the use of context for de-
tection [7]) and argue that the semantic categories of other objects present in
the surrounding neighbourhood of the candidate instance pair (local context)
and the scene category (global context) provide valuable cues for distinguishing
between different interactions, but the detailed visual appearance of them is of-
ten not crucial for HOI detection. For instance, as shown in Fig.1(middle), the
surrounding neighbourhood in the ‘eating a cake’ category will likely comprise a
spoon-like tool, whereas for the ‘cutting a cake’ category, it is a knife-like tool.
But the colour and design of the spoon/knife do not provide useful cues when
inferring its relation with the human. Instead of using visual appearance fea-
tures directly, we encode categories via a semantic embedding (word2vec). This
enables the model to leverage language priors to capture possible co-occurrence



