Text Generation for the Description of Action Sequences
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Abstract

In the present paper we aim at the use of the analysis of the definitions of the Motion Verbs for the application to the understanding and description of action sequences such as those recorded in a video. The main points of computer processing of verbs of motion involve that the definitions are given as input to a system that produces an output that gives a grouping of the verbs and synthesized definitions of these verbs using primitives. In the system presented here the input action sequence is analyzed using the semantics of primitive motion verbs and the way they combine for the synthesis of complex verbs that summarize the action sequence. A future application of this work could be in the automatic text generation of descriptions of motion images obtained by artificial vision systems.

The choice of one or more primitive verbs for the automatic description of a motion sequence is based on the abstract logical description of this sequence. The abstract logical description is supposed to contain declarations of the position and state of different entities depicted in the images from which the action sequence is extracted. The comparative logical analysis of the semantic representation of images resulting from knowledge-assisted semantic image analysis is used to identify a primitive motion verb describing the sequence of a few images. The synthesized definitions of more complex motion verbs together with other domain knowledge is used to generate text that describes a longer part of the action sequence with these verbs.

The system consists of an input module that accepts formal descriptions of action sequences. These sequences are analyzed by a primitive action recognizer module that provides input to a complex verb recognizer and finally an output module generates the sequence description. The system is implemented in Prolog. The three main modules of our system are briefly described giving indicative Prolog rules that are used for the accomplishment of its basic function. Finally it is proposed how the system could be augmented in order to be able to answer natural language questions about the evolution of the action sequence that was input. This constitutes an image grounded human computer interface for multimodal natural language question answering systems. Such an interface could be a test of whether “Cognitive Vision” is achieved. 

