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Abstract— Learning object models in the wild from natural
human interactions is an essential ability for robots to perform general tasks. In this paper we present a robocentric
multimodal dataset addressing this key challenge. Our dataset
focuses on interactions where the user teaches new objects to the
robot in various ways. It contains synchronized recordings of
visual (3 cameras) and audio data which provide a challenging
evaluation framework for different tasks.
Additionally, we present an end-to-end system that learns
object models using object patches extracted from the recorded
natural interactions. Our proposed pipeline follows these steps:
(a) recognizing the interaction type, (b) detecting the object
that the interaction is focusing on, and (c) learning the models
from the extracted data. Our main contribution lies in the steps
towards identifying the target object patches of the images. We
demonstrate the advantages of combining language and visual
features for the interaction recognition and use multiple views
to improve the object modelling.
Our experimental results show that our dataset is challenging
due to occlusions and domain change with respect to typical
object learning frameworks. The performance of common outof-the-box classifiers trained on our data is low. We demonstrate
that our algorithm outperforms such baselines.

I. I NTRODUCTION
One of the key challenges in service robotics is to achieve
an intuitive Human-Robot Interaction (HRI), that feels natural to the user. To achieve this, it is essential that the
robot learns models in a realistic environment adapted to
a particular domain. These models should include objects,
scenes, affordances, and capabilities which, in addition,
might change over time.
In this work we address the relevant and challenging
scenario of a robot learning new object models by interacting
with humans in a natural manner. Object models learned
from general datasets miss the subtle details of the particular
scenes the robot works in. For example a soda can from
a specific brand might look the same everywhere, but the
appearances of kitchen utensils may vary a lot. In a home
deployment scenario existing objects can be modified and
new unknown ones can appear. Finally, sensory noise, clutter,
and illumination conditions might also change within a
domain and cause standard classifiers to fail.
Our contribution along this line of research is twofold:
Firstly, we release a partially annotated dataset for object
modeling from natural human-robot interactions. Our dataset
features robocentric multimodal data from several users and
objects, which we found to be novel in this field. Secondly,
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we propose a full pipeline for acquiring object models from
the recorded data (see Fig. 1 for an overview). To our
knowledge, our proposal is the first one addressing such a
multimodal and interactive setting. Our pipeline is designed
to address the additional challenges (everyday object segmentation and recognition problems) posed by this natural
HRI setup.
Our experimental results underline the challenges of the
setting we propose. We need to understand which object the
user refers to from the ones available in the scene. Therefore
we propose a way to guide different strategies for target
object segmentation thanks to a simple initial interaction
recognition. Standard object recognition classifiers trained
on state-of-the-art object recognition databases exhibit a
low performance on our dataset. However, the recognition
rate improves when these methods are trained on annotated
data from our dataset. This confirms that our data is in
a significantly different segment of the domain due to the
particularly natural setting of HRI. We evaluate our pipeline
and set an initial baseline, presenting promising results about
the use of multimodal data to enable learning from noisy
object patches.
II. R ELATED WORK
There are many works in the literature in which the robot
interacts directly with the objects in a scene to learn new
models. For example, Collet et al. [3] created a 3D model
of the objects in the scene that a robotic hand has to grasp.
Kenney et al. [7] proposed to improve object segmentation
in cluttered scenarios by manipulating the objects. Additionally there are multiple works which use robotic hands to
interact with objects in the scene. For example Iravani et
al. [6] proposed a system where the robot manipulates the
objects presented in front of the camera until the model is
learned. Krainin et al. [8] proposed to use a robotic hand
to grasp the object and rotate it to obtain different views.
Sinapov et al. [16] used the robotic hands to interact with
plastic jars and obtain multimodal information to learn the
content of the jars. These approaches typically need prior
information to be able to grasp the objects. Our approach
is complementary to these works and focuses on scenarios
that require human interaction, e.g. if the object is out the
robot’s reach the affordances are completely unknown or the
grasping capabilities are limited.
For any given robotic platform intended to act in the
real world it is necessary to obtain object models. In this
sense the approach of Pasquale et al. [13] is very similar
to ours. The authors created a dataset and used CNN-based

