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Abstract
Describing visual data into natural language is a very challenging task, at the intersection of computer vision, natural language processing and machine learning. Language
goes well beyond the description of physical objects and their interactions and can convey the same abstract idea in many ways. It is both about content at the highest semantic
level as well as about fluent form. Here we propose an approach to describe videos in
natural language by reaching a consensus among multiple encoder-decoder networks.
Finding such a consensual linguistic description, which shares common properties with
a larger group, has a better chance to convey the correct meaning. We propose and train
several network architectures and use different types of image, audio and video features.
Each model produces its own description of the input video and the best one is chosen
through an efficient, two-phase consensus process. We demonstrate the strength of our
approach by obtaining state of the art results on the challenging MSR-VTT dataset.
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Introduction

The task of describing videos into natural language is one of the most exciting and still
unsolved problems in artificial intelligence today. Solving this task would help decode many
important questions about how the mind works, how we perceive the world, how we think
and then communicate to one another. Efficient methods for vision to language translation
would also have an immense practical value, with applications in many areas ranging from
technology to medicine and entertainment.
The problem is hard to formulate in the traditional supervised machine learning paradigm.
For every video sequence, there is, in principle, an infinite number of correct descriptions in
natural language. Many leading cognitive scientists, such as Noam Chomsky [7] and Steven
Pinker [25] among others, observed that every human utterance is unique. Thus, it is not
reasonable to enforce an exact rigid form on a video description in natural language. Vision
and language are deeply linked and evolve naturally during early age [25]. Given sufficient
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