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Figure 1: Overview of the Twenty Questions segmentation scenario. Given an image, the object to segment is secretly chosen by the human user. At
every step, the computer asks whether a certain pixel is located inside the desired segmentation. After a predefined number of questions, it returns its
guess about the answer.
Twenty Questions is a classical two-player game involving a questioner and
an oracle. Before the game starts, the oracle thinks about something (e.g.
an object, an animal or a character) which we will call the answer, and the
questioner is allowed to ask a series of binary questions to guess what the
answer is. While the game originally involves a human in the role of the
oracle and another human as player, the development of artificial intelligence techniques led to softwares where the computer tries to guess what
the human user has in mind.

algorithm [2] and consists in exploring S while spending more time in areas of high probability. The most informative question can be computed
from the drawn samples in a tractable way, and the knowledge brought by
the answer is included in the probabilistic model for the future rounds. We
evaluate our method on three publicly available segmentation datasets with
various visual properties and compare it with several baselines. The experiments demonstrate that our approach is a promising solution to the problem
of interactive object segmentation with binary inputs only. The question
selection strategy is fast enough (around 1 second) to be incorporated in a
software and does not rely on any offline training step, which also makes the
framework overall very adaptive to different types of images.
We introduce a method able to guess a segmentation in an arbitrary image by asking simple binary questions to the user. The questions are computed by approximating a posterior probability distribution over the set of
segmentations with a MCMC sampling algorithm building on geodesic distance transform segmentation. Our method shows to be tractable for practical use with a waiting time between two questions of less than one second.
No assumption about the type of the given image is necessary as the framework does not rely on any offline training step. The experimental evaluation
performed on three very different datasets demonstrates that the approach
provides an overall efficient solution to this problem.

Going in the same direction, we consider in this work the case of a computer playing the Twenty Questions game with a human user in the role of
the oracle, where the expected answer is a binary segmentation of a given
image. We introduce a strategy for the computer to provide a guess as accurate as possible in a limited number of questions. Alternatively, the proposed
approach can also be seen as an interactive segmentation task. The crucial
characteristic of our scenario is that the user interaction with the machine is
restricted to binary inputs (yes/no) instead of the usual scribbles or bounding
boxes [1]. This setting is common to provide a relevance feedback for interactive image retrieval [3, 5, 6] but was never considered in the context of
segmentation. Moreover, if combined with e.g. a voice recognition system,
our method can eventually provide a hands-free segmentation technique, for
which an alternative solution was proposed by Sadeghi et. al. [4] who used
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