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Abstract
The research aims to extract and generalize the causality knowledge for supporting a
Why Question Answering (QA) system integrated with image processing (called the
Embedded-Image Why-QA system) for providing the knowledge used in the problem
diagnosis, especially in plant diseases. The image expression is applied on the Why-
question part for providing Why-question contents (i.e. plant symptoms) that are difficult
to be explained by text. There are three main problems involved with this current
research. The first problem of the causality knowledge extraction, especially the effect
boundary determination problems, is confronted after applying the verb-pair (a causative
verb and an effect verb) rules to identify the causality. Then, the research applies
Maximum Entropy, Supported Vector Machine, and Naive Bayes for the comparative
study of the effect boundary determination, having the effect verb concepts from the
effect EDUs as the features. The second problem is the knowledge generalization
problems which come from the extracted causality knowledge containing the uncertainty
nuance expression and the incompleteness knowledge. Thus, the research proposes
applying the basic linguistic rules to solve the uncertainty problems and the Monte Carlo
simulation technique to solve incompleteness problems by imputation of the effect unit.
And then, we apply the fuzzy function right after the imputation to determine the
generality value of each effect event expressed by the effect verb concept feature of the
effect EDU from several documents having the same cause concept. The third problem
is from the Embedded-Image Why-QA system which consists of how to determine the
Why-question type from the text part of the question, how to determine the Why-
question contents from the image part of the question, and how to determine the
corresponding answer to the Why-question from the extracted causality. Therefore, the
research applies a Why-question cue set to solve the Why-question type, a Bag-of-
Visual-Words to solve the Why-question contents, and determining the corresponding
answers by ranking the similarity scores between the question content and the extracted
causality knowledge including the symptom generality value. Then, the results of this
research have shown that the effect boundary determination based on ME has the
highest correctness 92% on average and the extracted causality can support the
embedded image Why-QA system by answering correctly at 78% correctness at the first

rank.
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