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Rapid development of technology has brought usual scenes where robots and computers are
helping various human activities, not only in industrial sector but also in other widespread areas,
such as household, agriculture, medicine, nursery, and transportation. However, it is rather
difficult for ordinary people to communicate with them in special technical languages. Reflecting
our casual life, natural language (NL) is the most conventional communication means among us,
and therefore it is much easier for us to communicate with machines in NL. This thesis proposes a
methodology for natural language understanding (NLU) named Mental-image Based
Understanding (MBU), intending that a robot can understand NL as people do. Its application
system can reach the most plausible semantic interpretation of an input text and return desirable
outcomes based on word concepts, postulates, and inference rules formalized in Mental-image
Description Language (Lmd) developed and proposed by M.Yokota in his original theory “Mental




Image Directed Semantic Theory (MIDST)”. According to our experiments, it has been proved
that MBU is simple to use and utilize for semantic interpretation and will be able to influence
robots with capability of NLU as well as humans based on a mental image model.

This thesis document consists of 6 chapters that can be summarized as follows:

Chapter 1 introduces the background knowledge and the purpose of this work.

Chapter 2 describes MIDST to represent human perception process in a computable logical
form.

Chapter 3 analyzes natural event concepts in association with human attention mechanism
from the viewpoint of logical computation.

Chapter 4 proposes a problem finding and solving method based on MIDST.

Chapter 5 presents the Mental-image Based Understanding System and Conversation
Management System developed in this work.

Finally, chapter 6 discusses and concludes this thesis.
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