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Abstract

We revisit the notion of object affordances, an idea that

speaks to an object’s functional properties more than its

class label. We study the problem of spatially localizing

affordances in the form of 2D segmentation masks anno-

tated with discrete affordance labels. For example, we use

affordance masks to denote on what surfaces a person sits,

grabs, and looks at when interacting with a variety of ev-

eryday objects (such as chairs, bikes, and TVs). We in-

troduce such a functionally-annotated dataset derived from

the PASCAL VOC benchmark and empirically evaluate sev-

eral approaches for predicting such functionally-relevant

object regions. We compare “blind” approaches that ig-

nore image data, bottom-up approaches that reason about

local surface layout, and top-down approaches that reason

about structural constraints between surfaces/regions of ob-

jects. We show that the difficulty of functional region predic-

tion varies considerably across objects, and that in general,

top-down functional object models do well, though there is

much room for improvement.

1. Introduction

“If you know what can be done with a ... object,
what it can be used for, you can call it whatever
you please”
J. J Gibson [14]

Gibson eloquently argues that predicting functional “affor-
dance” is more important than predicting object category
labels. However, the vast majority of work on object recog-
nition focuses on the task of predicting bounding boxes
and category labels - see, for example, the PASCAL VOC
benchmark [7]. As an example, consider the objects in
Fig. 1; though it is unclear if they should be labeled as a
“chair”, most people would know how to sit on them. If a
humanoid robot were to be confronted with these objects,
it would not suffice to simply name them or estimate their
bounding boxes; rather the crucial bit is knowing where the
robot should rest its bum and back.

Figure 1. Objects that can potentially be used as chairs by humans.
Humanoid robots, when faced with such objects would need pre-
cise localization of the regions that they can sit on (yellow) and rest
their back against (blue). We benchmark a wide variety of algo-
rithms for producing such outputs, including blind baselines that
ignore image data, bottom-up models of surface geometry, and
top-down models that reflect object-specific structural constraints.

We argue such precise modes of interaction exist for vir-
tually any object category. When interacting with a bottle,
we must estimate where to grab it with our hands and where
to place our mouths. When interacting with a computer, we
must estimate where to look, since a rear-facing monitor af-
fords little use to an observer. The central thesis of this work
is that functional regions are an important type of output
that recognition systems should produce, alongside classic
outputs as categorical labels and attribute values. We define
a generic set of affordance labels based on body parts that
touch an object during typical interactions (e.g., when using
a bike, one places feet on pedals and hands on handlebars).
Additionally, we define “looking at” as an important inter-
action that does not involve touching. We show examples
of functional regions for everyday objects in Fig. 2.

Functional prediction dataset: Formally, we define the
task of function region prediction as the prediction of seg-
mentation masks with discrete affordance labels. We de-
fine a candidate mask and label to be correct if it over-
laps the correspondingly-labeled ground-truth segmentation
mask by a sufficient amount. For simplicity, we consider the
case when an object bounding box is known at test-time,
similar to the formulation of attribute prediction [9].

Benchmark evaluation: We compare several baseline
approaches to functional region prediction. We first con-
sider “blind” baselines that do not look at any image data,
and just use the bounding box to predict functional region
masks. We show that such baselines do well for certain ob-
jects with little variability in 3D structure or pose. For ex-
ample, bottles tend to mostly be upright, in which case one
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