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Abstract

Abstract

With the rapid advent of emerging new services such as cloud computing, mobile
technology, and social media, more and more people prefer posting their literary
creations such as poems, on the Internet instead of in traditional papers. The era of
Digital Humanities has truly arrived.

With ever-growing concerns regarding literary data, ways to utilise and manage them
has become a major concern. Many researchers have worked on that and proposed
different solutions. However, owing to new challenges and creative requirements,
traditional methods need adjustments. For example, most poetry data collection
methods, such as surveys, are based on single target searching; that is, only relying
upon keywords and themes. Thus, the result can be monotonous. Moreover, the
accuracy of algorithms for poetry data analysis is no longer the only benchmark. The
underlying meaning of poetry data has drawn people’s attention. Meanwhile,
traditional poetry data presentation methods need to be enhanced to reflect diversity
and media richness.

The aim of this research is to present a Creative Computing approach to poetry data
collection, analysis and presentation. The thesis demonstrates the feasibility and
details the proposed methods in the following phases.

Firstly, poetry data is being creatively regarded as an object with mass, volume and
resistance, from an interdisciplinary perspective. A novel data relevancy rule is
proposed to retrieve the closely-related data of an input, which is adapted from the
Newton’s law of universal gravitation in physics. In this way, a broadened variety of
data is being searched using web crawler based on multi-purpose rules. Then, the
search results are filtered on the basis of buoyancy phenomenon and Ohm’s law.
Secondly, with reference to chemical principles this research carries out innovative
poetry data analysis based on the notion that chemical reactions always bring in brand

new outcomes, despite having exactly the same elements. The mood, theme and

v



Abstract

personal reflection, after going through a piece of literature, presented difficulties for
traditional data analysis. In this work, they have been investigated relying on acidity
estimation, organic abstraction and oxidation-reduction reactions.

Lastly, presenting the poetry analysis results through creative visualisation has been
studied thanks to the elegant mathematics expressions of curves and shapes which are
believed to effectively convey underlying emotions of poetry data. To illustrate this
idea, a rainbow of variable spectrum and diverse types of trajectories are proposed as
background and rolling titles, respectively.

In summary, the proposed approach carries out manipulations on traditional poetry
data processing based on models and algorithms of Creative Computing. The proposed
approach was evaluated by a selected case study, where a prototype system was built
for poetry analysis. Conclusions are drawn and future research is also discussed. Initial
experiment results show this work contributes to an effective and Creative Computing
approach to poetry data manipulation. This research has potential applications to
academic research of texts, to making word recommendations for users to better
comprehend literature such as poetry, a novel or drama. Furthermore, it sees the

possibility of inspiring creative thinking for human art creation.
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Chapter 1 Introduction

Chapter 1

Introduction

Objectives

e To observe the problems of poetry data management

e To introduce Creative Computing and proposed poetry data manipulation
approaches

e To explain the research objectives and research methods

e Todiscuss research questions and develop research hypotheses

e To highlight original contributions and define the measure of success

e To outline the organisation of the thesis

1.1 Overview of Problems and Proposed Research

With the rapid advent of emerging new information services such as blogs,
Facebook and Weibo, more and more people prefer posting their literary creations,
such as poems or novels, on the Internet instead of in traditional paper form. The
digital era of literature is with us. In this era, poetry or novels have been transferred
from a form of traditional literature to complex data resources, and how to manage
and utilise this kind of data has drawn much attention, lately. As is known, there are
four primary literary forms including drama, prose, poetry and the novel. Poetry is
usually the shortest and the most vigorous. Therefore, the proposed literary data
manipulation approach was put forward to regard poetry as a representative, and to
be generalised further.

Poetry is a creative expression of language which is full of imagination and beauty.
The ambiguity of poetry increases the difficulty in interpretation and appreciation. It

becomes a hotspot when using computer science to manipulate a large amount of
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Chapter 1 Introduction

poetry data. Forms of poetry data manipulation instances include statistical methods,
e.g., style and meter [44], or generating poetry of greater readability using genetic
algorithms [59], etc. Although these approaches provide a foundation for poetry data
- analysis, they are restricted in their range of applications, lack systematic structure,
and, mostly importantly, lack creativity in terms of collection, and analysis, as well
as presentation.

Creativity, owing to its mysterious power, has also been studied for a long time and
in various domains. As an interdisciplinary research area, Creative Computing has
gradually expanded into various related research directions [92, 48, 109, and 85],
such as: creative design, creative requirement engineering, and creativity analysis
and evaluation. According to research at that time, Creative Computing could be
seen as the combined product of computing and other technologies. It can be utilised
to generate creative products: for instance, creative software, which combines
computing and other technologies to provide creative services [110, 85, and 71].
Creativity is not only the target for technology, but is also the foundation of human
creation [13].

Creative Computing has been widely used in many fields. In Boden’s opinion,
creativity is the ability to create something new, surprising, and valuable [12]. As for
the meaning of “new”, there are two different degrees: new to a specific person
(P-Creativity) and new to the whole world (H-Creativity) [12]. Similar to
P-Creativity and H-Creativity corresponding to the significance of “new”, there are
also three types of creativity with respect to the meaning of “surprising”, which can
be employed in data manipulation to realise its creativity features: combinational
creativity, transformational creativity and exploratory creativity [2, 95, and 107].
Based on different forms of Creative Computing, using it to process data allows for
the capability of increasing the diversity and meaningfulness of analysis, of
extending the scope and depth of analysis, and of producing creative results to
inspire creative minds. Moreover, the online data storage is currently too simple.
Methods of accessing and analysing these data are limited and lack full

comprehension. Data presentation also needs to be made more interesting and
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inspirational. Hence, data itself may rely on Creative Computing to trigger a better
understanding of its contents.

Based on the method of Creative Computing, this research discusses the process and
possibility of presenting a creative data manipulation approach in poetry. In order to
examine this approach, this research innovatively borrowed laws of physics,
chemistry and geometry to collect, analyse and present poetry data, respectively.
Poetry data can be abstracted as objects, compounds or numbers. Theorems in
Physics can be adopted to provide quantitative analysis on data collection. Here a
poem of interest is regarded as an object in which the significance of each word is
measured by mass, and the emotion of the poem is calculated using acid-based
properties. The poem is subsequently presented depending on the results of the
calculations, with the aid of chromatics and geometry. Principles in Chemistry can
be used to provide qualitative data analysis. Shapes and curves in Mathematics are
adopted to present the analysis results accordingly. Through this method, the
diversity, richness and creativity of poetry data manipulation is enhanced.

In order to validate this approach, a Poetrypedia system that tests all of the above
methods upon a carefully chosen collection of poetry data is presented. Poetrypedia
is a comprehensive multi-functional poetry system, which not only helps users
explore all the relevant information about poems, but also assists learning,
comprehension and composition. Based on the proposed multi-disciplinary
analysing approach, a series of functions to aid users to appreciate poems are
developed. For example, the Possible Creative Connections module can provide a
list of potentially relevant songs after being given a poem. The Poetry Presentation
module presents a poem based on a specific geometrical shape or curve. Poem
Fill-in-the-Blank is a mini-game aiming to help users memorise a poem.
Poetrypedia not only explores the diversity and depth of poetry data collection,
analysis and presentation, but also broadens the horizon for users to think and

create.
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1.2 Research Objectives

Currently, research concentrating on the creativity of data processing on literature is
lacking in existing data studies. Particularly, there is little work focussing on
designing or developing a method, a framework or an approach for poetry data
manipulation to provide means of creative poetry data processing.

To address the above issue, this thesis narrows down the study to present a creative
poetry data manipulation approach. In particular, it proposes a Creative Computing
approach with designed algorithms for data collection, data analysis and data
presentation of poetry. It relies greatly on creativity features in data processing to
support and inspire users. Therefore, it requires a new computing method that is
different from traditional ones to provide essential creativity and to promote poetry
data processing. In the proposed data manipulation approach, there are three phases,
Multi-Purpose Data Collection, Multi-Dimension Data Analysis and Multi-Media
Data Presentation. Algorithms and rules are picked and designed to support each
phase. The reasoning rules are designed based on Creative Computing, the laws of

Physics, principles of Chemistry and Mathematics formulae.

1.3 Research Method

This section describes the research method applied in this work. Generally, research
is a process of studying knowledge or the understanding of phenomena, and there
are various ways of classifying research methods [66, 24, 51]. Four dominant
philosophical methods are categorised in Creswell’s book [23], which are positivism,
constructivism, critical theory, and pragmatism. The research field in this work
belongs to software engineering and the aim of this study is to provide a novel
approach for poetry data manipulation. Therefore, the research method selected and
applied is positivism.

Positivism is known as a philosophical theory that was founded by the French
philosopher Auguste Comte. It is widely accepted that positivism is of great value to

scientific research; even Stephen Hawking is one of the advocators of positivism.
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“Any sound scientific theory, whether of time or of any other concept, should in my
opinion be based on the most workable philosophy of science: the positivist
approach put forward by Karl Popper and others [41].”

— Stephen Hawking

The Universe in a Nutshell

Positivism believes that reality is stable and observable from an objective point of

view [24, 54]. It is applied to increase confidence in the proposed approach through

the empirical observation of the implementation of proposed poetry data
manipulation methods.

There are usually four steps comprising the research method of Positivism:

1. The first step is observation. State-of-the-art poetry data management methods
are inspected in Chapter 2 and 3. The limitations and defects of these methods
are addressed and concluded.

2. The second step is establishing hypothesis. In Chapter 4, a creative computing
approach is proposed to collect, analyse and present poetry data. A series of
creative rules are developed in Chapter 5, 6 and 7 based on principles of Physics,
Chemistry and Mathematics.

3. The third step is experimentation. A Poetrypedia system is designed based on the
proposed approach which is demonstrated in Chapter 8.

4. The fourth step is validation. Survey and feedback are to be gathered and
analysed after the Poetrypedia is published, which would provide validation for
the proposed approach.

How to determine if the approach is creative? This question can be answered from

three aspects. Firstly, results of the analysis are compared, using the approach to the

literature, database and online resources to identify differences and improvements;
secondly, surveys to find out responses based on the analysis are carried out; thirdly,
the Poetrypedia system is going to publish on a website to collect extensive

feedback in terms of inspiration.
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This research aims to inspire creative retrieval via a multi-disciplinary investigation
method. Creativity from collision is going to be generated, e.g., by cross-correlating,
principles in physics, chemistry, geometry and statistics. Concepts and visual
presentations are merged to demonstrate poetry data and information in an
innovative way. Poems are deconstructed based on theme, emotion, personal
reflection etc., and are reconstructed to bring about new understandings. All the
above proposals are implemented and exhibited on a website developed from
scratch. This website is believed to be applicable for educational, academic,
commercial and public use. And it is not only a good synthesis of methods adopted,

but also a milestone of the achievement.

1.4 Research Questions and Hypotheses

Research questions are the core part of the structure of the proposed research. The
principle research question in this study has been formulated below.

How can a creative data manipulation approach for poetry be presented that is
valuable and inspiring for users?

The research work described in this thesis aims to address this research question
effectively. In order to achieve this aim, a set of manageable and tractable
sub-questions are defined, addressing the problem in detail.

RQ1: What should a creative poetry data manipulation approach be like?

«  What is the structure of a general poetry data manipulation approach?

*  How can “being creative” be defined?

*  What makes the proposed poetry data manipulation approach work in providing
creative ways?

RQ2: How can relevant poetry data be obtained and managed?

¢ Which techniques can be used to support poetry data collection?

*  What are the specific rules to be followed to get proper and useful poetry data?

RQ3: How can the obtained poetry data be analysed and utilised?
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*  Which techniques can be used to support poetry data analysis?

*  What rules can be followed to creative poetry data analysis?

RQ4: How can the poetry data analysis results are presented?

* What rules are necessary in the process of presenting the poetry data analysis
results?

RQ5: What kinds of tools is capable supporting the development of the proposed
poetry data manipulation?

In order to explore these research questions, a series of research hypotheses are
developed. The fundamental hypothesis of this thesis is presented in below.

Creative Computing can lead a way of establishing an approach to poetry data
manipulation in order to provide creative data collection, data analysis and data
presentation for poetry to inspire users.

This phase is tested by developing a Creative Computing approach to poetry data
manipulation based on Creative Computing methods and other techniques. A set of
propositions is derived from the kernel one:

RH1: Creative Computing can be used as the main method to support creative
poetry data collection. It is able to test this hypothesis by adopting Creative
Computing related methods in data collection and data pre-processing.

RH2: Creative Computing and relevant techniques can support creative poetry data
analysis, especially on the meaning of poetry data. Designing relevant rules and
algorithms (e.g., reasoning rules) for data analysis by using Creative Computing and
relevant techniques is a way to test this hypothesis.

RH3: Creative poetry data presentation can be provided by Creative Computing and
relevant techniques. It can be tested by designing rules by applying Creative
Computing and relevant techniques.

Furthermore, appropriate concepts, mechanisms, techniques, and rules are proposed
to resolve each of the sub-questions. To achieve that, this research will take

advantage of advances in the field of Creative Computing and creativity techniques.
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1.5 Original Contributions

A creative poetry data manipulation approach is proposed and validated in the
context of Creative Computing. In this research, reasoning rules, which are
supposed to support data collection, data analysis and data presentation play a
crucial role in aiding the creative approach in poetry. The following are explanations
of all the expected original contributions:

« C1: Acreative data manipulation approach is proposed and validated based on
Creative Computing and relevant techniques, which contains three kernel phases:
Multi-Purpose Data Collection, Multi-Dimension Data Analysis and Multi-Media
Data Presentation.

« C2: A group of collection rules is designed to support data collection mainly
based on the laws of Physics.

« C3: Reasoning rules are proposed and developed based on principles of
Chemistry for creative data analysis.

« C4: Reasoning rules are presented to propose creative data presentation
according to mathematics formulae.

* C5: A designed Poetrypedia system is implemented to illustrate the proposed
approach. A series of functions are presented in details.

Overall, this research provides a Creative Computing method for poetry data
manipulation which is able to provide creative data processing to assist and inspire

human creation.

1.6 Success Criteria

This thesis aims to provide a creative computing approach to data collection,
analysis and presentation for poetry. The overall measure of success must show a
possibility of the proposed approach working to provide creative data manipulation
via case studies. The following criteria are followed to evaluate the success of the

research study that the thesis is expected to offer:
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« SC1: an innovative and applicable approach to providing creative poetry data
manipulation.

« SC2: a set of creative reasoning rules with the theoretical foundation for data
collection, data analysis and data presentation for poetry.

e SC3: a number of case studies carried out to demonstrate the feasibility and

generality of the proposed creative approach to poetry data manipulation.

1.7 Organisation of Thesis

The structure and contents of this thesis are organised as follow.

Chapter 1, Introduction, presents the motivation of this thesis, lists the research
objectives, research methods, questions, hypotheses, and success criteria, declares
its original contributions, and outlines the layout of this thesis.

Chapter 2, Poetry Data Management and Creative Computing, goes through the
research background of digital humanities, and discusses the related studies of
processes and previous works on poetry data management. This chapter investigates
the current state of the collection, analysis and presentation of literary data,
especially poetry data, and addresses challenges. In order to overcome these
challenges, this chapter looks into the reason why Creative Computing is used as
well as its strength and weaknesses, which provides a theoretical foundation for a
creative approach to poetry data manipulation.

Chapter 3, Related Work on Poetry Data Manipulation, focuses on the
state-of-the-art techniques of how poetry data are being collected, analysed and
presented. Based on these studies, this work absorbs and refines their advantages.
Particularly in the aspect of creativity, creative poetry data management is proposed
by combining knowledge in science and engineering, such as the laws of physics,
principles in chemistry and mathematics formulae.

Chapter 4, A Creative Computing Approach to Poetry Data Collection,
Analysis and Presentation, proposes an approach to creative poetry data

manipulation, which is specified individually in multi-purpose data collection,
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multi-dimension data analysis and multi-media data presentation. An overall process
is represented as well as an explanation to the approach in detail so as to trigger
system development.

Chapter 5, A Multi-Purpose Poetry Data Collection Method, presents a creative
multi-purpose poetry data collection method. Poetry data is creatively regarded as
an object with mass, volume and resistance from an interdisciplinary perspective. A
novel data relevancy rule is proposed to retrieve the closely related data of an input,
which is adapted from the Newton’s law of universal gravitation in physics. In this
way, a broadened variety of data is searched using a web crawler based on
multi-purpose rules. Then the search results are filtered on the basis of buoyancy
phenomenon and Ohm’s law.

Chapter 6, A Multi-Dimension Poetry Data Analysis Method, carries out
innovative poetry data analysis based on the notion that chemical reactions always
bring in brand new outcomes, while being based on exactly the same elements. The
mood, theme and personal reflection after going through a poem used to be
challenging for traditional poetry data analysis. In this work, they have been
investigated relying on acidity estimation, organic abstraction and
oxidation-reduction reactions.

Chapter 7, A Multi-Media Poetry Data Presentation Method, illustrates the
presentation of poetry analysis results through creative visualisation has been
studied thanks to the elegant mathematics expressions of curves and shapes which
are believed to effectively convey the underlying emotions of poetry data. To
illustrate this idea, a rainbow of variable spectrum and diverse types of trajectories
are proposed as the background and rolling titles, respectively.

Chapter 8, Case Studies, shows the developed Poetrypedia system and its six
functions. The six functions are developed following the proposed creative poetry
data manipulation approach and work in six aspects, i.e., Analysis by Aspects,
Possible Creative Connections, Poem Presentation, Poem Generation, Word
Recommendation and Poem Fill-in-the-Blank. It explains how the proposed creative

poetry data manipulation approach takes effect on various aspects thanks to their
10
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diversities and their differences and validates the feasibility and generality of the
proposed approach. Additionally, tools and technologies used for the prototypes are
listed with a brief demonstration.

Chapter 9, Conclusions, summarises the thesis, draws conclusions and discusses
the future work. Moreover, this section revisits and answers the research questions
in order to evaluate the overall success of the proposed approach and other

contributions.
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Chapter 2 Poetry Data Management and Creative Computing

Chapter 2 Poetry Data Management and

Creative Computing

Objectives

e To introduce the background of digital humanities and literature on data
management

e To present the current state of poetry data management and challenging issues.

e To review and propose the requirements of creativity and basic concepts of

creative computing.

2.1 Overview

As the Internet is flourishing, the study of the humanities is also entering an age of
digitisation. Using the technologies of computer science to solve problems of the
humanities draws increasing attention. This chapter briefly explains the background
of digital humanities, and then details the research accomplishments of literature
data management. This chapter investigates state of collection, analysis and
presentation of literary data, especially poetry data, and addresses challenges. In
order to overcome these challenges, this chapter looks into the reason why Creative
Computing is used as well as its strength and weaknesses, which provides a

theoretical foundation for a creative approach to poetry data manipulation.

2.2 Poetry Data Management

2.2.1 The Era of Digital Humanities
On 17/11/2010, the New York Times published a report, titled ‘Digital Keys for

Unlocking the Humanities’ Riches’ [21]. The author put forward a question: ‘what

12
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would the next big idea be?’ His answer was: ‘data’. Since we are living in an era
when researchers have access to huge amounts of data as never before, and
information technologies offer incredible data processing power, when both join
forces, they bring about the so-called Digital Humanities.

A wealth of data is the foundation of digital humanities research. We are living in an
age of information explosion in which the digital humanities significantly differs
from the past. To obtain large qualities of data is not just the privilege of sponsored
researchers. Anyone who has access to the Internet is able to utilise this data, which
includes written information, videos, audios, and all other forms of media. This is a
remarkable improvement for research in the humanities.

A large amount of data, though, can be problematic. According to Roy
Rosenzweig’s statement in 2003 [78], researchers are currently facing the problem
of an abundance instead of a lack of data. How can abundant data be dealt with?
How much data are significant? How can meaningfulness be obtained from a large
amount of data? Is elaborated literal data of the past still useful? If not, what should
be done to upgrade it? All these issues are yet to be solved in the field of digital
humanities. Researchers are assumed to have different requirements of data retrieval
compared to ordinary users. The former is more interested in the underlying
messages, and the connections to other content, as well as the overall value of data.
For literature data in particular, it is a major concern of literature data management
to let users comprehend and interact with data in a creative way, and in depth.
Above all, an incredible data deluge is currently drowning the world. However,
paying attention to literature data does not mean understanding it. If people want to
make full use of literature data, it is necessary to first comprehend its current
management methods and techniques. Considering the representativeness of poems
in terms of literary composition, this work focuses on studying poetry data.

2.2.2 Collection, Analysis and Presentation of Poetry Data

Poetry data has a vast range of sources, of which the application requirements and
data types are varied, whereas, the basic processing procedures remain consistent.

These procedures with the aid of appropriate tools can be defined as extracting and
13
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synthesising broadly isomeric data sources and storing the results according to
uniform standards. The process and methods that leverage suitable data analysis
techniques analyse the stored data and obtain beneficial information, then
felicitously present the results to users are specifically classified as: poetry data
collection and pre-processing, poetry data analysis and poetry data presentation.
2.2.2.1 Collecting Poetry Data

One of the most important characteristics of poetry data is diversity, which means
the source of data is broad and the types of data are complex. This complex
environment gives rise to difficulties in processing the poetry data. Before
processing, required data sources must be sampled and collected. Then, the
relationships and entities should be extracted. Eventually, the data can be stored
after correlation and combination, using a uniformly defined structure. During
collection and extraction, data needs to be cleaned to guarantee its quality and
reliability. As has been discussed regarding the relationship between the patterns and
the data, data generates precedes the patterns, which are rather dynamic.

Data extraction and synthesis is not a brand new technology; it is based on
traditional database processes, which have already been investigated. Data
collection methods evolve along with the presence of new data sources. According
to data synthesis modelling, current data extraction and synthesis methods can be
categorised into four types, Materialisation engine, Federation engine or Mediator,
Stream engine and Search engine [42].

2.2.2.2 Analysing Poetry Data

In this section, it is going to introduce several research examples of literature data
which attempt to reveal a new understanding of how data analysis uses different
approaches. These methods may also be applied to the poetry data used in the
research.

First of all, the frequency of use presents the number of counts of a word in a text.
Taking Shakespeare for example: are all compositions named after Shakespeare his
authentic work? It is a controversial question. There are many ways of checking this:

e.g., checking titles against his bibliography, finding evidence of someone writing
14
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on his behalf, or analysing the consistency of his style of writing. In this case, it is a
advised to find out the frequencies of use of representative words.

Is there idiomatic vocabulary among different compositions and chapters? Although
they may not directly lead to an answer, they provide evidence for discussion.
Before interpreting statistics, regularisation (e.g., stemming) must be carried out to
correct the way counting has been carried out. The frequency of use can not only be
used to determine style but give rise to further analysis. Since the way of writing or
giving a speech exhibits one’s pattern of thinking and doing, as well as style,
analysing the writing style could also reveal the pattern of thinking of an author.
Researchers have used this method to analyse the inauguration of the presidents of
the United States, and presented the results in tag cloud [53]. However, the content
of the inaugural speech is too limited for modern computers to reveal the truth. If
more reliable information is to be found, the inaugural speech, together with all
other scripts of speeches made, should be utilised. For example, the publications of
all the newspaper offices in the United States over the last 50 years can be merged
for frequency of use analysis to reveal interesting trends. This method can be
applied to both current texts and historical data. Can the records of the enthronement
of the emperors of the Qing dynasty be analysed? Note that it cannot attain direct
result from the frequency of use. It, at most, presents a phenomenon and underlying
trends. What this research might infer requires a comprehensive analysis by
researchers in the humanities. The other approach of the Digital Humanities is to
discover the connections among data relying on data mining and text mining
techniques. This approach has a wide variety of applications; e.g., analysing the
behaviour pattern of a customer for better service and references [108]. In online
book stores, previous shopping records are used to predict purchasing patterns and
preferences. There are many connection analysis methods other than data mining. In
Data Engineering, data mining includes categorisation, clustering, estimation and
prediction, link analysis etc., with various theoretical models. It may not be wise to
refer to the methods presented in the textbook in pursuit of answers for topics

related to the humanities, because such analysis could be rigid and unreliable.
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There is a considerable amount of research on poetry data. The quantitative analysis
of poetry dates back to the 1940-s when poet and literary critic Josephine Miles
began her extensive work analysing the surface statistics of poetry across time [63,
64]. While Mile’s work was influential in establishing a statistical framework for
thinking about poetry, it was done largely by hand, and thus is limited in scope and
size.

Most recently, Hayward’s connectionist model of poetic meter incorporated more
sophisticated and varied features in the analysis [42]. For every feature considered,
including prosody, meter, and syntax, Hayward hand-assigned numeric scores to
each syllable in ten samples of poetry. Analysing these scores allowed him to
identify unique patterns for each poet, and to note similarities within each period.
However, this analysis required Hayward’s personal assessment of the poems, as
well as the assignment of feature scores. Since it is unfeasible to apply this method
to a large set of poems, Hayward’s model also faces limitations of size. One of the
most thorough and sophisticated computing analysis of poems to date is the
PoetryAnalyser. It is Kaplan and Blei’s work on visualised comparison of style in
American poetry [8]. Modern statistical and computational tools allowed the authors
to integrate more features to analyse a large set of poems in an automated manner.
The authors mapped poems from different poets and eras into a vector space based
on three types of stylistic elements --orthographic, syntactic, and phonemic -- in
order to find stylistic similarities among poems.

Other studies on the analysis of poetry focused on quantifying poetic devices such
as rhyme and meter [35, 37], or classifying poems based on the poet and style [29,
44]. These studies show that computational methods can reveal interesting statistical
properties in poetic language that allow us to better understand and categorise great
works of literature. However, there has been very little work on the assessment of
poetry.

Data analysis is at the core of poetry data processing as the value of poetry data is
generated during the analysis. Processed data from various data sources are stored

for data analysis. Depending on different demands data analysis can be carried out
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among all or part of the stored data. Traditional data analysis technologies, such as

data mining, machine learning, statistical analysis, etc., need adjustment because

they encounter new challenges in digital humanities listed as follow:

* The increase in the quantity of data does not necessarily suggest an increase in
the value of data, but leads to something even worse: data noise. Since cleaning
is compulsory before data analysis, pre-processing such huge amounts of data is
highly demanding for hardware, as well as algorithms. And the way in which
valuable data is selected for different objectives is important.

*  Algorithms need adjustment in the digital humanities era. First of all, timeliness
is a key feature for the application of poetry data. The accuracy of algorithms is
no longer the only benchmark for poetry data application. In many cases, a
trade-off is inevitable between the timeliness and the accuracy: e.g., the
algorithm of online machine learning. Secondly, for better adaption to the
framework of data processing platforms, adjustments are required for
algorithms, as well as them being more extendible. Last but not least, it needs
careful selection of algorithm to perform data processing. Over a certain amount
of data, an algorithm that effectively digs information from a small portion of
data could not be applied to poetry data. In statistics Bonferroni’s principle is a
typical instance [99].

* |t is not difficult to obtain analysis results but evaluation of these results
becomes a new challenge in the digital humanities era. Due to the huge amount
and diverse formats of data, it can be challenging to understand the distribution
of data, which subsequently brings raises obstacles to the design of evaluation
measures and indicators.

2.2.2.3 Presenting Poetry Data

Data analysis is at the core of poetry data management, whereas, data presentation is

usually what users care about. If the analysis results are not appropriately interpreted,

they may be incomprehensible, or even misleading. There are multiple ways of
presenting data among which, traditionally, texts are output or displayed directly on

the computer terminal.
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The era of digitisation brings new possibilities to poems, multi-media is one of them.
The Internet offers more sensorial content including both visual and audio. A
previous president of the American History Association, Robert Darnton, prefers
audio material, in particular. In his latest publication, Poetry and the Police:
Communication Networks in Eighteenth-Century Paris [25], which collects
underground poems criticising the government of Paris in the 18th century, he
reproduced related underground songs of that time to make readers feel personally
on the scene. As telecommunication technologies develop, such presentations, using
visual and audio aids together with text, may become more popular. Not only poems,
but all other forms of literature are facing revolutionary methods of presentation:
visual, audio and other materials are required to arouse sensorial resonances in the
audience.

These options may be good when dealing with a small amount of data. However, the

amount of analysis results in the digital humanities era can be huge. Moreover, the

correlations among the results are complicated. Traditional presentation methods no
longer work effectively. This has led to the adoption of the following two
approaches to enhance data presentation:

e Introducing visualisation. Visualisation is one of the most effective means to
interpret large amounts of data: it was first adopted by scientific and
engineering computing. Visualisation aids to help deliver the results of the
analysis in a more comprehensible and acceptable manner than when plain text
is used. Common visualisation techniques include: tag cloud, history flow,
spatial information flow, etc., the most suitable one being chosen accordingly.

e Giving the user the opportunity to understand and participate in the analysing
process. Human-computer interaction is one way to guide user analysis step by
step, and this helps the user better comprehend the analysis results. The other
way is via the provenance technique, which helps trace the whole process of
data analysis [9].

So far, the background and current state of poetry data management and its

challenges have been presented. In this thesis, the research aims to utilise Creative
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Computing methods to improve the collection, analysis and presentation of poetry

data.

2.3 Creative Computing

2.3.1 Requirements of Creativity

Creativity, owing to its mysterious power, has been studied for a long time and in
various domains. There have been a variety of conceptions about creativity. It could
take the form of ability, personality, process, and even just a state of mind. In terms of
ability, people always focus on the training or coaching of different kinds of creative
skills. Creative people are often studied to extract personality traits about creativity,
such as ambiguity or tolerance. Studying creativity through the creative process,
researchers have identified some important stages, such as incubation. Due to the
emergence of disciplines like neuroscience in recent years, the mysterious Ahal!
Moment can also be studied scientifically. Various areas of the brain, and activities
associated with this kind of creative state of mind, have been discovered. Furthermore,
besides individual creativity, researchers have also carried out studies on how to
improve organisational creativity. Issues, such as how to make the best use of
employees’ creativity, how to facilitate and improve employees’ creativity, or how to
organise a creative environment for employees to be creative, are key concerns in
organisations all over the world [60].

Human creativity urgently needs improvement in modern competition. Globally, the
market has been static in oversupply status for a long time. The quantity and even the
quality, of certain products is no longer attractive nowadays. People increasingly are
more and more concerned with the satisfaction of so-called “spiritual requirements”.
Objects, activities, and services are becoming more and more interesting, enjoyable,
and playful. In the modern world, a new era has arrived— creativity competition [14].
Furthermore, because of the advanced technologies nowadays, infrastructures and

facilities do not possess competitive advantages any more. As features like uniqueness
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and novelty have become the secret ingredients of great success, the flash of creative
ideas or human creativity as a whole, has been the hot pursuit in modern times.

As a result, in order to seize the great opportunities available, companies,
organisations, and people all over the world have started to provide various kinds of
services for creativity. Companies like OmniSkills, offers training, facilitating, and
consulting in creativity. Organisations like Mycoted and Mind Tools are acting as
“dictionaries” or “toolkits” for creativity. They are producing various kinds of tools,
techniques, methods, books and other information on creativity. As for people
teaching creativity, one of the most famous is Edward de Bono. His popular ideas of
lateral thinking have gained great success across the world, and helped many people
to come up with creative ideas. Even a cliché “think outside the box™ has been created
to encourage people to change the conventional thinking styles. Besides lateral
thinking, there are also many other creative thinking methods, like divergent thinking.
Tools like brainstorming, mind mapping and free writing are often used to aid people
to perform divergent thinking.

2.3.2 Concepts and Forms of Creative Computing

2.3.2.1 Definition of Creative Computing

When it comes to Creative Computing, there has not been a commonly accepted
definition. Starting in the late 1990-s, computing researchers have been paying
attention to creativity. As an interdisciplinary research area, Creative Computing has
gradually come into various related research directions [92, 48, 109, 85], such as:
creative design, creative requirement engineering, creativity analysis and evaluation.
According to the research of that time, Creative Computing could be seen as the
combinational product of computing and other technologies, which can be utilised
to generate creative products: for instance, creative software, which combines
computing and other technologies to provide creative services [110, 85, 71].
Creativity is not only the target for technology, but is also the foundation of human
creation [13].

In recent years, researchers have focussed on producing new, innovative and

valuable products with the help of Creative Computing [103, 104], which seeks to
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reconcile the objective precision of computer science with the subjective ambiguity

of human creation [103]. For instance, a new web engine, called the Syzygy Surfer,

has been developed by Hendler and Hugill [45]. It aims to operate a more creative

search service than traditional ones.

There are generally three levels of meanings of Creative Computing:

Functionally, Creative Computing aims to facilitate human creativity.
Literally, the meaning of “Creative Computing” mainly relies on the
significance of the adjective “creative”. However, there are various meanings
ascribed to what “creative” might be. In synthesis, as related to different things
(e.g. product, people, process, etc.) the word “creative” can also have different
meanings. For example, when referring to a product, the word “creative” can
stand for “new” and “valuable”. A “creative” person can be marked as one who
is capable of creating things. A “creative process” (e.g., music composition) is
often deemed as containing some particular activities, like the incubation of
ideas [82, 47].
In the realm of Creative Computing, the adjective “creative” means “new” and
“valuable”. It has something to with the significance of computing. The term
“computing” can also represent many different things. For example, as a
disciplinary concept, computing includes disciplines like computer engineering,
software engineering, computer science and information systems. As a
relatively general concept, computing may refer to hardware, software and the
web. However, as already mentioned, there is not a clear boundary between
hardware, software, and the web. For example, the iPhone is often considered a
hardware device. However, it also contains excellent software (e.g. i0S) and
depends heavily on the web. Therefore, in order to cover all aspects of
computing, the term “computing product” has been introduced in Creative
Computing, and it is described as being new and valuable.
Essentially, in order to be creative, computing itself, when studied in the realm
of Creative Computing, contains creativity. According to previous analysis,

from the common use of computing and the new use of computing to the new
21



Chapter 2 Poetry Data Management and Creative Computing

type of computing to facilitate human creativity, the final inspiration for
Creative Computing comes from creative computing products such as Apple
(e.g., the iPhone). The development of the iPhone has been fused with various
kinds of creativity. Although all of the creativities can be traced back to human
creativity, they are more commonly represented or reflected by different kinds
of creativity, such as: material creativity, colour creativity, etc. Hence,
illuminated by continually emerging creative computing products like this,
Creative Computing finally finds a way to truly fuse with creativity.
Therefore, it can be seen that the creativity contained in Creative Computing is
relatively objective. Creativity can be studied objectively. Although there have been
various kinds of difficulties with defining creativity (e.g. vagueness), there are still
some particular natural phenomena closely related to it (e.g., sudden insight).
Behind these, there may be associated knowledge (e.g., randomness). Hence, based
on the idea of knowledge combination, it is possible for Creative Computing to
study creativity objectively. Therefore, Creative Computing can be deemed as a new
approach to studying creativity. However, it is worth mentioning that the study of
Creative Computing on creativity mainly emphasises the knowledge or rules of
creativity, rather than the ultimate nature of creativity.
2.3.2.2 Forms of Creativity
In Boden’s opinion, creativity is the ability to create something new, surprising, and
valuable [12]. As for the meaning of “new”, there are two different degrees: new to
a specific person (P-Creativity) and new to the whole world (H-Creativity) [12].
P-creativity is, most of the time, considered at the level of children’s education. It is
thought unnecessary for children to possess a huge amount of knowledge. One of
the key concerns is to maintain children’s original creativity. This could explain why
there are coaching strategies encouraging people to think like a child. However, due
to the urgent social requirements of creativity, H-creativity is more requisite and
preferred by urgent contemporary competition. There is no doubt that the great

success of big digital companies like Apple and Google depend enormously on
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H-creativity. For global success, Creative Computing aims to facilitate people’s

H-creativity.

Creative Computing is also devoted to facilitating the combinational creativity of

people. Similar to P-Creativity and H-Creativity being linked to the meaning of

“new”, there are three types of creativity with respect to the meaning of “surprising”,

which can be employed in big data manipulation to describe its creativity features:

combinational creativity, transformational creativity and exploratory creativity [2,

95, 107].

¢ Combinational Creativity: it concerns combining familiar ideas to produce
unfamiliar ones, i.e., via building relationships between different domains [11].
For instance, the Apple watch is a creative product that combines the functions
of a watch and a smart phone.

* Transformational Creativity: transformational creativity, aims to transform the
concepts or notions in one domain to another unconnected one [11]. For
example, the famous painting “Tete de Femme” (Head of a Woman) of Picasso
is a creative change in painting presentation, it borrows the shape of geometry
to present the human face.

* Exploratory Creativity: this is different from the two creativities above.
Exploratory creativity only focuses on one established conceptual space, such
as exploring the use of different words to generate new words, even new ones
which are not listed in the dictionary, as in cyberspeak.

Based on different forms of creative computing, using creative computing to process

data is capable of increasing diversity and meaningfulness in the analysis, of

extending the scope and depth of analysis, and of producing creative results to
inspire creative minds. Methods of accessing and analysing these data are limited,
and lack proper comprehension. Poetry data presentation means also need to be
more interesting and inspirational. Data itself may rely on creative computing to

trigger a better understanding of its content.
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2.4 Summary

In this chapter, the background and state of poetry data and its challenging issues are
introduced and reviewed firstly. Then, the requirements of creativity and basic
concepts of creative computing are proposed.

« Digital Humanities is investigated as the background of this research. This section
comprehensively reviews the cause of digital humanities, the attention that digital
humanities have drawn and the research achievements of recent years. Poetry data
management issues and the forthcoming challenges are illustrated. The current state
of poetry data is reviewed, particularly in relation to this research. Other issues are
also discussed.

* Creative computing has been explored in this research. This section discusses and
classifies why people today desire creativity, the meanings of creative computing in
three aspects and, last but not least, three forms of creative computing:

combinational creativity, transformational creativity and exploratory creativity.
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Chapter 3
Related Work on  Poetry Data

Manipulation

Objectives

e  To describe current poetry data collection methods

e  To present poetry data analysis methods

e To propose poetry data presentation methods

e To introduce applied laws of physics, principles in chemistry and mathematics

formulae

3.1 Overview

In this chapter, the related work of this research will be described in details. This
chapter focusses on the state-of-the-art techniques of how poetry data are being
collected, analysed and presented. Firstly, relevant websites of poetry databases are
introduced. Secondly, a core retrieving technique, named the web crawler, is
expanded upon. In terms of digital humanities, how literature data being analysed is
then explained: e.g., author and style analysis and sentiment analysis. Finally,
predominant methods of poetry appreciation and presentation are demonstrated.
Based on these studies, this work absorbs and refines their advantages. Particularly
in the aspect of creativity, creative poetry data management is proposed by
combining the knowledge in science and engineering, such as the laws of Physics,
principles in Chemistry and Mathematics formulae. This chapter also provides a
critical review on the drawbacks of the poetry data manipulation techniques which

essentially motivate this research.
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3.2 Poetry Data Collection Methods

This section briefly illustrates common quantitative and qualitative data collection
methods. Since they broadly lack generalisability, this research evaluates the power
of the web crawler, which is then used as a universal raw data collection method.
With the help of web crawler, the idea of a multi-purpose poetry data collection
method is developed, based on multidisciplinary combinations.

3.2.1 Common Data Collection Methods

Data collection is usually the first step in any scientific research. Nowadays, one can
access information from a broad range of sources. There are a variety of data
collection methods: e.g., surveys, in-depth interviews, document studies, etc. A
survey is a verification means which describes and explains social phenomena and
their relationships via practical interviews and data collection [106]. It specialises in
gathering first-hand data to describe an intangible entity. Surveys can be categorised
into three types: exploration survey, descriptive research survey and explanation
survey. Surveys have both advantages and disadvantages. The advantages include
sampling part of the population to gain insight and draw conclusions in a relatively
short period of time. Assumptions made before a survey can be tested by sampling
experiments. However, surveys lack the capability of investigating individual cases
or groups in terms of structural content. Moreover, multiple factors, such as
ineffective ways of sampling, vague population ranges and an unreasonable
selection of samples, are likely to lead to meaningless results.

In depth interviewing is an open, direct and personal means of interviewing, which
is executed on a one-on-one basis to reveal some underlying background, attitudes,
beliefs and emotions [38]. The merit of in-depth interviewing lies in the
independence of the interviewer’s opinion. Thus, it is more suitable for
understanding complicated or profound issues which cannot be articulated in brief.
An apparent drawback of this method is its lack of efficiency.

Document Studies refer to obtaining information via collecting, analysing and

investigating statistics or reports, such as: library sources, information agents,
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product manuals, etc. [56]. This method requires the confirmation of retrieving

strategies and the support of computer and search engines. The following are

common means of compiling document studies:
1. Gathering: including purchasing, posting and ordering documents;
2. Exchanging: as one of the major methods, exchanging classified
information often takes place among companies;
3. Requesting: directly asking for information can be an effective method,;
4. Copying: as an unusual means of leveraging information, copying
documents, especially rare ones, also applies.

The most outstanding advantage of document studies lies in that it is time and effort

efficient; therefore, many small companies adopt this method. However, the

information that documents offer can be pointless or obsolete [57].

3.2.2 Poetry Data Collection Web Sources

In order to collect the data about poetry, related web sources provided an efficient

pool. There are a large number of poetry websites for data collection:

* Poetry Foundation [72] — This is a website which publishes Poetry magazine. It
consists of nearly 10000+ various poems and user can browse by filtering
options such as subjects, occasions etc.

* Poem Hunter [73] - The site is a huge storehouse for poems. The user can
search for poems by entering keywords.

* Poets [74] - The web includes various poetry programs such as Poets.org. It
aims to support the careers of American Poets.

* Poetry Daily [75] — This site brings users a poem every day from books,
magazines or journals. It helps people to read the poem more easily.

* Poetry Archive [76] — It is a website focussing on poets. Users can find the
poets by searching their name or poem title. It also has some educational
sources for children and teachers.

The above websites include various types of data about poets and poems. However,

each of them is lacking some information, such as helping the user to write poems
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or how to teach students to learn poetry. In order to extensively collect poetry data,
the web crawler is used as a major poetry data collection method.

3.2.3 Web Data Collection — Web Crawler

Internet data collection is mainly achieved via the Internet crawler, also referred to
as web crawler, spider or robot. An internet crawler is a piece of program or script
that automatically obtains information from the World Wide Web with a certain
pattern [91]. The information on the Internet is dispersed over hundreds of billions
of websites which are separately stored in millions of servers around the world.
Usually, web browsers only obtain information by hyperlinks by which they
navigate through websites. The crawler is able to combine information from
multiple sites and further analyse and excavate them by means of online (websites
been downloaded) or offline (websites been saved) activity. If we suppose the World
Wide Web is a static put-together of all websites, we hardly need to consume time
crawling them all. If all the websites were withdrawn and stored, the job would have
been done. But the World Wide Web is actually an ever-changing dynamic entity. As
a result, it requires continuous crawling, such as adding, deleting, moving or
manipulating information about hyperlinks or websites; in order to keep the
applications updated.

There is a wide variety of means of exploiting web crawler. First of all, there is its
use with commercial intelligence that enterprises or institutions can leverage to
gather information on rivals or chances for cooperation. Then it can be adopted to
monitor users’ interested websites. When there emerge new messages at specific
locations, users can be warned. There is the potential abuse of web crawler. For
example, web crawler could be illegally used as a mean to steal personal
information, which may be subsequently used to generate phishing, and thus deceive
the user. The web crawler is most widely applied in supporting searching engines
[30]. Indeed, these web crawlers are the main consumers of broadband Internet.
Search engines construct indexes upon the websites located. Popular search

machines, such as Google, Yahoo and MSN, have their own crawlers which are

28



Chapter 3 Related Work on Poetry Data Manipulation

extremely efficient in gathering various websites. However, there are some biased or

specialised web crawlers that only download websites containing specific content.

Depending on the strategies by which the crawler grabs websites, web crawlers are

generally categorised into three types: deep-prior searching strategy, broad-prior

searching strategy and relevance-prior searching strategy [15].

Deep-prior Searching Strategy: DPSS starts from the original URL address of
the original website. At first, it obtains corresponding websites of the original
URL address, and extracts new URL addresses from which the DPSS selects a
new URL as a starting point. The above procedures are executed until new
addresses cannot be obtained any longer. Then the other routes are processed
similarly. In DPSS, the subset nodes come in precedent to nodes of the same
layer. The design of DPSS is rather simple. Meanwhile, the principle of DPSS
determines that the crawler will enter deeper levels of websites until no new
addresses are returned; but given the huge number of websites among which a
great deal of useless ones exist, the crawler of DPSS digging along one path
would probably end up in a vain search, or trapped. Moreover, the deep digging
of DPSS certainly affects the accuracy and efficiency of grabbing websites.
Thus, the setting of digging depth is critical to DPSS. Overall, DPSS requires
elaborate depth setting in order to evade trapping issues, and can only be
applied on a smaller scale.

Broad-prior Searching Strategy: BPSS, also called extension-prior searching
strategy, exhaustively searches by hierarchy. It starts from the URL address and
obtains all directly related URL addresses to the origin, upon which BPSS
locates new directly related URL addresses. Note that the URL address obtained
in advance is processed in precedence to the later URL addresses. Specifically,
the next layer will not be processed until all the current layers of URL addresses
have been searched. The principle of BPSS was developed from the Breadth
First Search Algorithm [56]. BPSS treats all URL addresses on the original
website as nodes of a digraph, which are regarded as direct son nodes of their

upper layers, and thus, considered better related and prime to grab. BPSS is
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primarily applied in cases when extensive and comprehensive captures are
required. Sometimes BPSS is combined with website filtering techniques to
eliminate irrelevant results. However, in practice the efficiency of this proposal
is greatly reduced due to the effort used in downloading many irrelevant
websites and analysing them for relevance.

* Relevance-Prior Searching Strategy: RPSS refers to those systems that give
priority to the queue of crawlers and unvisited websites. The priority is
calculated upon the topology features, page features (e.g. the relativity between
user query and the original page containing the hyperlink), etc. Restricted
crawlers are used to capture a specific type of websites. RPSS selects the most
fascinating types of websites from the queue depending on the predicted text
classification score. Theme crawlers do not provide adequate trainable samples
with markers, but only a small portion with subset website, or some theme
description for the interest of the user or community. It does not have text
classification, but by comparing visited websites and theme descriptions, the
theme crawler effectively browses and captures preferred zones of the Web.

Since DPSS might suffer from trapped issues and to predetermine depth is
indispensable, currently BPSS and RPSS are more widely used.
As topic data collection is designed for certain professional groups, the data is only
restricted to specific areas. Furthermore, concerning the performance and
consumption of exhaustive searching the topic data collection often needs to discuss
how to estimate the relevance between hyperlink directions and the topic, and to
decide whether the website is worth visiting. It also requires further investigation
into how to crawl the Web in order to collect more valuable websites, with less
irrelevance.

The working process of the focused crawler appears more complicated than

universal crawlers. Firstly, algorithms should be used to get rid of irrelevant URL

addresses and only keep those related to the topic of which the hyperlinks are to be
added to the unprocessed queue. Then, the target URL address must be obtained

through a certain crawling approach. The above analysing and processing
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procedures are repeated until terminating conditions are reached. Meanwhile, the
crawler will save the websites that have been processed and create indexes in order
to raise the search efficiency. The site-saving will also provide effective feedback
and guidance for any future crawling strategy.

In comparison to traditional web crawlers, a focused crawler is more complex. The
following issues should be attended to

1. How to precisely define the aiming topic;

2. How to effectively analyse and filter the websites and data to be processed,;

3. How to design an efficient optimisation method and crawling strategy for the
URL queue.

The definition and description of the topic aim determines the analysis algorithm
needed, which also provides the foundation for obtaining URL addresses from
websites. At the same time, the optimisation algorithms for the website analysis and
the URL address queue to be processed, that decides the efficiency of the crawler,
together with the crawling strategy for the web crawler play as two significant parts
that comprise the crawler. The relationship between the two is indeed very close.
Based on the above review on data collection methods, the aim of this work is to
develop a more comprehensive and systematic poetry data collection method. This
work proposes a multi-purpose poetry data collection method to acquire related data
from different sources with the help of a web crawler. Several examples of data

collection and pre-processing are created by combining the laws of physics.

3.3 Poetry Data Analysis Methods

In this section, common data analysis principles and techniques are introduced.
Theoretical foundations of literature data analysis are listed in terms of digital
humanities, e.g., author and style analysis and sentiment analysis. In order to
enhance creativity, a multi-dimension poetry data analysis method is developed
based on the combination of state-of-the-art analysis methods and chemical

principles.
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3.3.1 Common Data Analysis Methods

Data analysis is usually the core of data manipulation. There are a wide variety of
data analysis methods, e.g., machine learning, statistics, regression analysis and
exploratory analysis etc. Machine learning is a branch of Artificial Intelligence. The
basic hypothesis is to develop algorithms that make computers ‘learn’ automatically.
Machine learning implies the sort of algorithms that are able to extract patterns from
data and to predict unknown information. There are some well-known algorithms in
machine learning, such as Naive Bayes [88], K-Nearest Neighbours [1, 61],
Decision Tree [77], Support Vector Machines [17], etc. From a perspective of data
combination and transformation, this research creatively brings about together the
KNN and Decision Tree algorithms of machine learning. Specifically, qualitative
data analysis in machine learning and the proposed creative rules are being
combined to perform creative analysis on data.

Statistics also play an important role in data analysis. Such analysis consists of
automated or semi-automated techniques for discovering previously unknown
patterns in data, including relationships that can be used for the prediction of
user-relevant quantities [62].

There are many algorithms in statistics, such as Linear Regression, Exploratory
Analysis and Random Forest, etc. From a data similarity and diversity point of view,
interdisciplinary creative analysis is carried out by incorporating regression and
exploratory algorithms in the field of statistics, in which quantitative data analysis
methods are joined with the proposed creative rules.

Regression Analysis aims to build a regression function based on the analysis of the
relationship between variables and dependant variables. The regression function will
be regarded as a prediction model which estimates the related trend of dependant
variables based on observation of the variables. Regression analysis is a practical,
effective and valuable prediction method [33]. Regression is primarily used for
prediction and causal inference. In its simplest (bivariate) form, regression shows
the relationship between one independent variable x and a dependent variable vy, as

in the formula below:
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Y=8,+8x+u (3.1)

Before applying regression analysis it is necessary to make sure the variables are
correlated. If not, error results are expected.

The so called Exploratory Data Analysis (EDA) refers to exploring obtained data
(especially raw data gathered by survey or observations) through plot, table,
regression and calculating characteristics in order to draw patterns of the data with
the least predetermined assumptions. EDA has three significant features including
the least manipulation of data, flexible analysing methods and straightforward
analysing tools [97].

The above methods are more commonly applied to numerical data. For literature
data, especially poetry data, it is more significant to interpret the underlying
emotions and the main theme of expression.

3.3.2 Literature Analysis Methods

In recent studies of the Digital Humanities, the emphasis has been on literary text
analysis, including the personalities of the author, style, emotion and the
relationships between characters, etc.

Author and Style Analysis

Literature analysis, especially classical literature and historiography, often involves
the discriminating compositions of unknown origin. The aim of using text mining is
to identify the author by analysing the style of a composition. Style analysis relies
on a quantitative evaluation of the pattern of words and grammar using a computer.
The basic hypothesis is that each author has his or her immutable writing
characteristics. The aim of style analysis is to address the characteristics of different
authors. Researchers have also investigated the gender of authors by text mining a
wide range of data. Emily [83] researched the gender of authors among ancient
Greek compositions. Shlomo et al. [31] studied that of French compositions and
drew quantitative evidence on different writing styles between male and female.

Sentiment Analysis
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Analysing the emotion of a composition is one of the most significant purposes of
literature analysis. Conventional methods of analysing emotion can only perform
simple statistical analysis on short texts. However, text mining is able to analyse
emotions of a large amount of literature; their degree of intensity as well as
representative words. Analysing emotion is always related to the context, i.e., the
content and theme of a composition, whereas, the style which presents personal
preferences is irrelevant to the context. There is much successful research that has
been accomplished by analysing emotions in literature. Plaisant et al. [105]
performed text mining on the letters of Emily Dickinson, a famous female poet of
the 19th century, through categorisation of sexual features in her poems. This work
was completed with the aid of experts on Dickinson’s poetry. Based on a
combination of automatic categorisation and artificial discrimination, indicators of
sexual features were found which help to enhance the accuracy of categorisation.
Mining of the Relationships between Characters Analysis

Mining of the relationships between characters grammar analysis refers to the
method of constructing relationships networks within a composition. This involves
the techniques of name-object identification and relationship extraction. Using
information extraction of text mining, one can delineate the social network in a
novel which enables researchers to better understand the relationships between
characters as well as social backgrounds. This approach overcomes the drawback of
conventional methods in which only one piece of work can be analysed at a time.
This approach can also calibrate the conventional analysis results.

Many researchers have attempted to work out the relationship network of
compositions using computer modelling. Elson et al. [28] performed text mining on
60 novels and periodicals of the 19th century. By addressing conversations between
characters, this method successfully built relationship networks. Then, the
characteristics of the social networks, as well as the correlation between the social
network and the background of the composition, were investigated. The result
shows that novels of that time do not conform to the two features revealed by

empirical analysis. Therefore, new theories of the social characteristics of that time
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were proposed which describes the social characteristics as a function of the number
of characters in a novel, its format, and the background of the time. This analysing
approach significantly challenges traditional conclusions and provides new
perspectives. In another work, Elson et al. [28] expanded on how to draw social
networks from a composition.

Mining the relationships between characters is a frontier research method which
mainly applies to novels. These approaches also provide inspiration for the research,
in which mining poetry data may lead to creative analysis results.

3.3.3 Poetry Analysis Methods

People like poems not only because reading poems brings joy but because they meet
the needs, offer a sense of comfort, and inspire us. However, to comprehend poems
is not as simple as reading a newspaper or novel, since poems employ multiple
aspects of language. Usually, information or knowledge are communicated with
only one degree of language, i.e., the degree of comprehension, which refers to the
thoroughness of understanding. Poems, on the other hand, also possess a degree of
sense, a degree of emotion and a degree of imagination. Therefore, in order to reveal
the underlying emotion and meaning it is essential that poems should be approached
from multiple dimensions.

According to the Poetry Analysis Example [18] proposed by the Oregon Arts
Commission, poetry analysis can be divided into ten dimensions:

Poem Published Time and Age

Poet Information

Structure Analysis, including word count, lines and stanzas.

Topic

Theme

Mood

Personal Reflection

\Vocabulary

© © N o o &~ w bdhF

Poetic Devices, including rhyme, meter, alliteration, repetition and imagery.

10. Effect of the poem
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In this research, the emotional aspects of the multiple dimensions are of the interest.
Hence, a multi-dimensional poetry data analysis method is proposed based on
chemical principles in which three different rules are designed to evaluate mood,

theme and personal reflection in a poem.

3.4 Poetry Data Presentation Methods

This section reviews common data presentation methods. In pursuit of enhancing
creativity, the idea of a multi-media poetry data presentation method, which utilises
the visual effects of geometrical shapes and curves, is explained. Three rules are
designed to present the mood, theme and personal reflection of a poem, respectively.
3.4.1 Common Data Presentation Methods

A table is a critical object in terms of a database. It is the basis of other objects.
Depending on different categories of information, a database may contain several
tables, which are correlated with others to form the database [46].

Graphs are a useful method of displaying quantitative data. The standard graph uses
two rectangular co-ordinates (called the x and y axes) [96]. There are several
different types of graphs, such as histograms [89], arithmetic scale line graphs [4],
frequency polygons [62] and scatter diagrams [26].

The stem-and-leaf display, also called the stem plot, was designed by Arthur Bowley
[98]. It compares the digits of data in the data set, and regards a relatively constant
digit as a stem while digits with larger variations are regarded as branches. There are
two merits of using the Stem-and-Leaf display: firstly, no data is lost on the plot;
secondly, data are easily accessible. Yet a stem-and-leaf display is merely good at
presenting data with a closed number of digits; and it can be tricky to record more

than two sets of data.

It is often convenient to present data as a picture. Information can be delivered much
more quickly by a diagram than by a table of numbers. Charts and diagrams can
help a reader or audience quickly grasp the salient point of an analysis or report [3].

Unfortunately, because diagrams can be very misleading, they should be treated as a
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complement to numbers, not a replacement. There are several types of charts which

can be used to illustrate data: pie charts [20], bar charts [80] and line charts [2].

In brief, various types of data presentation methods have been presented. The most
significant concern is to choose an effective data presentation tool according to user
needs. For example, pie charts show the parts compared to the whole, while a
continuous line graph shows a trend, explicitly. With any method, it is necessary to
create easily understandable labels and position them properly.

3.4.2 Poetry Data Presentation Methods

A paper in the Scientific American in February, 2017, synthesises previous research
results on analysing literature using mathematic approaches [32]. Researchers from
the University of Vermont carried out a study on the Gutenberg Project, the very
first digital library, in which they visualised the emotions of 1327 works of fiction in
English. The trends of emotions throughout the works, i.e., the measures of grief and
joy, were plotted against chapters. Researchers from the University of Vermont
named the envelopes as the ‘emotional curves’ of these works [19].

The Nuclear Physics Association of Poland [27] has published an interesting piece
of research in which the lengths of sentence from 113 literary compositions of
different languages were ranked and plotted as a bar chart. When they looked at
these bars, they found that the variation of the bars formed a fractal image. A fractal
image indicates a complex geometric shape consisting of multiple fractions, which
assemble the entire shape. Therefore, there is surely a sort of mathematic regularity
within these compositions.

It can be seen from the above examples that the underlying information of literature
can be revealed using different mathematics approaches. In the research, geometric
shapes and curves have been exploited to present mood, theme and personal

reflections of poetry data to generate creativity when reading.
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3.5 Relevant Laws of Physics, Principles in Chemistry and
Mathematics Formulae

The poetry data management methods introduced in previous sections also
illuminate the research into creative poetry data manipulation. The adoption of
Creative Computing, which combines scientific theories with human art, aims to
solving problems in either area or generating new ideas. In this thesis, poetry data
are regarded as objects and analysed quantitatively and qualitatively to bring new

interpretation and comprehension.

Based on the theories of Creative Computing, this research utilises the laws of
physics, chemical principles and geometric shapes and curves to collect, analyse and
present poetry data, in pursuit of inspiring creative minds. This section briefly goes

through the related concepts in science and engineering.

3.5.1 Laws of Physics

Newton's law of universal gravitation [82] states that a particle attracts every other
particle in the universe using a force that is directly proportional to the product of
their masses and inversely proportional to the square of the distance between them.

Newton’s law of universal gravitation can be written as below:

F=G"52 (3.2)
in which G is the gravitational constant. Terms m, and m, are masses of two
objects. Term r denotes the distance. One of the most significant characteristics of
this formula is that a quantified measure of relationship can be derived based on the

nature of each object.

Archimedes’ buoyant force principle [96] considers any object of arbitrary shape
and volume V surrounded by a liquid. The force the liquid exerts on an object within
the liquid is equal to the weight of the liquid with a volume equal to that of the
object. If the buoyancy force is greater or less than the gravity of an object, it will

float up onto the surface of the liquid or sink. In this way, the volume of an object is
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the key to determine the floating state which can be used to filter objects of different

densities.

Besides the above filtering processes, the properties of objects can also be quantified
using laws of Physics. Ohm’s law [5] states that the current, I, through a conductor
between two points is always equal to the voltage, V, across them divided by the
resistance, R, which can be represented as:

== (3.3)
This can be adopted to define the conductivity of electronic circuits in terms of the

resistance of elements being used.

3.5.2 Principles in Chemistry

In chemistry, pH is a numeric scale used to specify the acidity or basicity of an
aqueous solution which is approximately the negative of base 10 logarithm of the
molar concentration, measured in units of moles per litre, of hydrogen ions [98].
Such bipolarity definition of a solution may be used to measure the degree of

positive or negative of literature data.

As organic substances are constructed from carbon based atoms, an organic
molecule is simply an accumulation of the number of elements it is comprised of
[101]. The statistical fashion of naming chemical organics may be used to count the

intensity of key data.

The reduction-oxidation reaction [86] is a chemical reaction in which the oxidation
states of atoms are changed. Any such reaction involves both a reduction process
and a complementary oxidation process in which new chemical compound is
generated. Hence, such chemical reactions may inspire the generation of brand new

literature data analysis results.

3.5.3 Mathematics Formulae
According to chromatics and geometry, colourful curves and shapes of mathematical
elegance take effect on the performance of presentation. An emoticon is a pictorial

representation of a facial expression using punctuation marks, numbers and letters
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[69]. It usually is written to express a person’s feelings or mood. The most famous
example is that in which Ambrose Bierce [6] proposed an improvement in
punctuation- the snigger point, or note of cachinnation; it is written thus “_ ”and
represents a smiling mouth. Based on this theory, shapes and curves with special
emotional indications can be explored and adopted to present literature data in

pursuit of unique reflections for audience.

3.6 Summary

In this chapter, common poetry data collection methods are introduced and reviewed
firstly; then, the related studies of poetry data analysis methods and poetry data
presentation methods have been discussed:

e Common poetry data collection methods are studied for this research. This
section presents, classifies and explores the data collection methods. Common
data collection methods, such as surveys, interviews and documentation, have
been investigated. However, traditional data collection methods are too simple
to meet diverse needs. Prevailing web sources about poetry are reviewed along
with a discussion on their strengths and weaknesses. These web sources
generally lack creativity and systematisms. A web crawler is introduced and
discussed as the kernel collection technique of this research.

e Related poetry data analysis methods are summarised, common data analysis
principles and techniques are introduced. Theoretical foundations of literature
data analysis are listed in terms of digital humanities, e.g., author and style
analysis, sentiment analysis and the mining of the relationships between
characters’ analysis. Although these researches provide a good foundation,
creativity and deep excavation of data are still missing. In order to enhance
creativity, a multi-dimensional poetry data analysis method is developed, based
on the combination of state-of-the-art analysis methods and chemical

principles.
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e This chapter provides an overview of data presentation methods, which
includes tables, graphs, stem-and-leaf plotting and charts. It also presents two
examples showing that underlying information in literature can be revealed
using different mathematics approaches. In the research, geometric shapes and
curves have been exploited to present mood, theme and personal reflections in
poetry data, to generate creativity when reading.

e Finally, this section goes through related concepts in the laws of Physics,
Chemistry principles and geometric shapes which will be applied in the

proposed creative poetry data manipulation approach.
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Chapter 4
A Creative Computing Approach to Poetry

Data Collection, Analysis and Presentation

Objectives

e To present an overview of the proposed creative poetry data manipulation
approach

e To introduce the framework of the approach

e To describe the poetry data collection, poetry data analysis and poetry data

presentation phases.

4.1 Overview

Through a critical review of the literature, it can be seen that the complexity of
current data has become so complex that traditional data manipulation schemes are
inefficient. Furthermore, there are diverse formats whereby useful data could be
stored, e.g., text, video, and audio. In order to access and exploit the information in
these data, a comprehensive and inspiring data manipulation approach is required.
This data manipulation approach is also expected to be able to reveal valuable
information underlying the plain text. Moreover, the accuracy of a data manipulation
scheme is no longer the only measure of its success. An ideal data manipulation
scheme should consider user preference, representativeness and the contingency to
inspire creative minds.

Many researchers have worked on poetry data manipulation and proposed different
methods. However, owing to the new challenges and creative requirements,

traditional methods need adjustments. For example, most poetry data collection
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methods, such as surveys, are based on single target searching; that is, only relying
on keywords and themes. Thus, the results can be restricted. Moreover, the accuracy
of algorithms for poetry data analysis is no longer the only benchmark. The
underlying meaning of data has attracted people’s attention. Thus, traditional poetry
data presentation methods need to be enhanced in terms of diversity and media
richness.

In order to meet the need of creative manipulation of poetry data, this research
launches from the theoretical basis of Creative Computing. The aim of Creative
Computing is to combine or transform diverse knowledge from different areas to
solve a problem or bring about valuable new product. In terms of poetry literature of
humanities subject, it is an innovative and meaningful attempt to introduce scientific
laws and principles. In order to reveal the humanity comprehension of poetry data,
this research regards poems as objects which are being analysed quantitatively and
qualitatively to present new discoveries.

In this chapter, a comprehensive creative computing approach is presented. The
proposed data collection method aims to improve poetry data collection based on
Section 3.2.2. It is explained that the proposed method covers a broader scale and
types of data sources, and provides pre-processing on the data compared to the web
crawler methods [15, 30]. The proposed data analysis method is able to provide a
more systematic analysis which outperforms traditional data analysis methods [83,
31]. Based on references [105, 18], a multi-dimension poetry data analysis method
is proposed to explore the emotions as well as meaningfulness of poetry data. In [32,
27, 19] mathematics methods are adopted to study literature which inspires us to
present poetry data in a creative way.

In the following sections, the framework of the approach is presented in details.

Furthermore, various phases, rules and algorithms are explained.

43



Chapter 4 A Creative Computing Approach to Poetry Data Collection, Analysis and
Presentation

4.2 Framework of Creative Computing Approach to Poetry
Data Manipulation

A unified flowchart is generated to illustrate the proposed approach as displayed in
Figure 4.1, which details the poetry data manipulation procedures. The entire
process can be deconstructed into separate phases, activities and tasks, and
structured into different abstract levels with different system models. Generally,
Figure 4.1 demonstrates the layout of the proposed approach upon which diverse
models and hierarchy analysis methods are adopted.

As is sketched in Figure 4.1, the entire framework is comprised of three primary

phrases including:

* Multi-Purpose Poetry Data Collection. The task of this phase is to acquire
related poetry data from different sources with the help of web crawler. Data
relevancy is achieved by applying the designed word gravitation rule. The data
are then stored in a unified system, according to a series of standards. After that,
the data are pre-processed through the designed flotation filter and conductivity
calculator rules. The processed data can then be stored and imported into the
data analysis models. This process is intended to give users more options to
obtain the related poetry data, and inspire creative minds.

* Multi-Dimension Poetry Data Analysis. This is the phase in which the
processed poetry data are analysed, and more attention is paid to digging into
the meaning of the data. Some creative models and algorithms are proposed and
used to analyse the mood, theme and personal reflection. The relationships
between the data and the chosen poetry data are established, and then the results
of the analysis are generated for data presentation. This phase aims to provide
users with experiences that accurately reflect their wants and needs in an
authentic and creative manner.

* Multi-Media Poetry Data Presentation. In this stage, the poetry analysis
results are presented, with a focus on showing the diversity and media richness

of the data. It builds the bridge between the colour and the emotional data, and
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presents them through mathematics curves and shapes. In order to provide users
with experiences that accurately reflect their wants and needs in an aesthetic
and creative manner, the proposed approach not only demonstrates how to
present data, but also comes up with creative rules to enhance the poetry data
visualisation. The mood, theme and personal reflection analysis results are

presented following different creative rule

Multi-Purpose Poetry Data Collection

Word Gravitation Rule

(Physics)
Data Storage
ST Floatation Filter Conductivity Calculator
Data Rule Rule
_ (Physics) (Physics)
Pre-processing
v

Multi-Dimension Poetry Data Analysis

— Organic Substance Reduction-Oxidation
Neutralisation Rule
for Mood Analysis Rule for Theme Rule fqr Persona_l
(Chemistry) Analysis Reflection Anlysis
Y (Chemistry) (Chemistry)

\ 4

Multi-Media Poetry Data Presentation

Mood Theme Personal
Presentation Presentation Reflection
Rule Rule Presentation Rule
(Mathematics) (Mathematics) (Mathematics)
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Figure 4.1 Framework of Creative Computing Approach to Poetry Data

Manipulation

4.3 Creative Poetry Data Manipulation Phases

4.3.1 Multi-Purpose Poetry Data Collection Phase
The data collection phases include two stages: data collection and data
pre-processing.
The first step of the proposed approach is to collect various types of poetry data for
the later poetry data analysis and presentation phases. This work focuses on the
meaning of poetry data and their relationships. It introduces a multi-purpose
approach which considers the poetry data in terms of three physical properties: mass,
volume and conductivity. The proposed approach not only considers the meaning of
the data but also introduces physical theories into literature in order to develop
creative rules. By improving the web crawler algorithm, the work aims to offer the
user more options for obtaining the related data, and inspire creative minds.

There are some common poetry data quality issues to confront, such as noise. In

order to solve these problems, this work presents a series of steps of poetry data

pre-processing based on a set of designed creative Flotation Filter and Conductivity

Calculator rules. After that the processed data will be stored in the database for

analysis and presentation.

* The Word Gravitation Rule (WGR) has been designed based on Newton's
law of universal gravitation [84], and which is intended to calculate the
attractive force, i.e., the gravity, between the keyword of user input and any
word among the list of its synonyms. It provides more creative possibilities and
diversity for data collection. In order to realise the proposed word gravitation
data collection method, an improved focused crawling process, which takes the
proposed creative rule as input (i.e., considers the keyword and candidate words

as search conditions), is presented.
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* The Flotation Filter Rule (FFR) is designed to reduce the scope and size of
data for a more precise poetry data analysis, based on Archimedes' buoyant
force principle [85].The scope and size of data can be quantified as the shape
and volume of objects.

e The Conductivity Calculator Rule (CCR) is designed based on Ohm’s law
[86]. It aims to act as a final filter for the collected data through their internal
properties.

4.3.2 Multi-Dimension Poetry Data Analysis Phase
The second step of the proposed approach is to analyse the processed poetry data.
This phase introduces a multi-dimension approach which considers the poetry data
meanings from three aspects: mood, theme, and personal reflection. This phase uses
chemical principles for reference, creatively regarding data as chemical elements,
treating data combinations as chemical reactions in order to infer the sentiment
contained in therein. This phase presents three creative multi-dimension poetry data
analysis rules. They help to excavate the sentiment of poetry from three aspects -
mood, theme and personal reflection in order to satisfy the user requirements of
enlightenment and creativity.

* The Neutralisation Rule (NR) is designed to analyse the mood of the poetry
data based on chemical neutralisation reactions. By analysing the pH of a poem,
novel or paper, an innovative acidity measure is applied to convey the mood for
the users.

* The Organic Substance Rule for Theme Analysis (OSR) is inspired by the
concept of organic compounds in chemistry. It equates six themes of poems
with six chemical elements. The overall theme can be estimated by
accumulating the credit of each word in a poem, and the most significant count
of an element will be recognised as the main theme.

e The Reduction-Oxidation Rule for Personal Reflection Analysis (ROR) is
based on the idea that a substance transforms differently under specific
conditions, triggering the development of the personal reflection analyser.

Based on the six categories of themes of a piece of literature, personal reflection
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varies as the measure of mood differs. In other words, the pH of a text plays the
role of an oxidising agent or reducing agent, which leads to personal reflection.

4.3.3 Multi-Media Poetry Data Presentation Phase

The final step of the proposed approach is to present the poetry data analysis results.

To provide users with experiences that accurately reflect their wants and needs in an

aesthetic and creative manner, this thesis introduces a multi-media poetry data

presentation approach which builds connections between geometric shapes in
mathematics and the emotional data. The proposed approach not only considers how
to present data, but also uses creative rules to enhance the poetry data visualisation.

By introducing creative presentation rules, an emotion-based multi-media poetry

data presentation method is provided and examples are used to demonstrate how the

proposed method works.

* The Mood Presentation Rule (MPR) is designed to present the mood of the
poetry data based on a parabolic curve in mathematics. Based on this method,
this chapter combines emoticons and the parabolic curve in mathematics to
propose a creative mood presentation rule. It aims to present the mood of a
poem immediately and creatively.

e The Theme Presentation Rule (TPR) uses a spectrum of colours to show the
theme derived from an organic histogram analyser. It offers a vivid and
polychromatic theme presentation to users.

e The Personal Reflection Presentation Rule (PRPR) presents 12 kinds of
personal reflections, presenting literature along 12 types of curves or shapes to
display these reflections. It provides a diversity of visual personal reflections to

the users.

4.4 Summary

The aim of this thesis is to propose and implement a creative poetry data
manipulation approach. Since the traditional way of comprehending literary data is

subjective, laws and principles are integrated in science and engineering to the
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poetry data manipulation approach. Such a multidisciplinary approach synthesises

both qualitative and quantitative analysis patterns to generate brand-new results in

terms of creativity. A Poetrypedia system, which incorporates the poetry data

manipulation approach, is developed and opened to users in pursuit of inspiring

creative minds, as well as fulfilling the usefulness in terms of creativity.

An overview of the proposed approach of creative poetry data manipulation is
presented, which is based on creative computing and relevant techniques.
Reasoning rules, which are the main part of collecting, analysing and
presenting poetry data are detailed into its theoretical foundations and design
mechanism.

A Multi-Purpose Poetry Data Collection phase is depicted with specific
processing procedures and supporting techniques. The collection rules and
algorithms, which are illustrated in details in Chapter 5, are also introduced.
The phase of Multi-Dimension Poetry Data Analysis is explained in more detail,
with its supporting techniques. It presents how the reasoning rules work to
support the poetry data analysis, including mood analysis, theme analysis and
personal reflection analysis. The reasoning rules are demonstrated in Chapter 6.
The phase of Multi-Media Poetry Data Presentation is introduced by designing
processes and relevant techniques. This section displays how the design rules

support creative data presentation. The rules are further discussed in Chapter 7.
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Chapter 5
A Multi-Purpose Poetry Data Collection
Method

Objectives

e To present a creative multi-purpose poetry data collection method

e To propose a word gravitation rule designed for poetry data collection

e To introduce the architecture and algorithms for web crawler implementation

e To depict the flotation filter and conductivity calculator rules designed for

poetry data pre-processing

5.1 Overview

Poetry data collection is the source and technical foundation of poetry data
manipulation. There are extremely rich sources of poetry data and diverse data types.
Many approaches have been proposed to implement data collection; for example,
surveys, interviews and document studies. However, most of the methods in the
literature are based on single target searching, which only relies on keywords and a
theme. Consequently, the results can be monotonous. Such information hardly paints
a holistic picture of the data, and leaves out the most important information: its
features, forms and relationships with others. Though some of the results possess a
certain degree of relativity, creativity is missing such that they would offer neither
effective nor inspiring information.

To provide users with experiences that accurately reflect their wants and needs in an
authentic and creative manner, poetry data collection needs to pay more attention to

various forms of related poetry data. This chapter introduces a multi-purpose
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approach which considers the poetry data in terms of three physical properties: mass,
volume and conductivity. The proposed approach not only considers the meaning of
the data, but also introduces physical theories into literature to develop creative rules.
By improving the web crawler algorithm, the work contributes to allowing users
more options to obtain the related poetry data and inspire creative minds. In order to
improve the quality of poetry data analysis, poetry data pre-processing is crucial.
This chapter presents flotation filter and conductivity calculator rules designed for

filtering poetry data.

5.2 Using Web Crawler for Multi-Purpose Poetry Data
Collection

This section introduces a creative approach by applying web crawler to implement
multi-purpose poetry data collection. Firstly, the definition and categorisation of
poetry data relevancy are introduced. Then, a creative word gravitation rule is
proposed for poetry data collection. Finally, this chapter presents the architecture
and algorithms designed for web crawler implementation.

5.2.1 Poetry Data Relevancy

Data relevance is defined as a measure of data quality, a level of consistency
between data content and the field of interests of users [52], which cares about
whether the available data sheds light on the issues crucial for the users. Evaluating
relevance can be quite subjective, and relies largely upon the various needs of users.
The trick lies in balancing the trade-off between the needs of current and future
users to generate data which agrees with the most significant needs with the given
resource limits.

This work focuses on the meaning of poetry data and their relationships. In this
research, Newton's law of universal gravitation [101] is borrowed and amended to
quantify the data relevancy. Newton's law of universal gravitation states that a

particle attracts every other particle in the universe using a force that is directly
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proportional to the product of their masses and inversely proportional to the square

of the distance between them, as shown in Figure 5.1 [101].

="

F

Figure 5.1 Newton's Law of Universal Gravitation [101]

This work treats a word as one object, whose mass is determined by its
characteristics. The attractive force between the words is obtained where the larger
the attraction, the higher relevancy there is. This following section presents the
creative word gravitation rule. It helps to excavate the meaning of poetry data from
different aspects, and seeks the relationships between data fulfil the user
requirements of diversity and creativity.

5.2.2 Word Gravitation Rule (WGR)

The Word Gravitation Rule (WGR) is designed to calculate the attractive force,
i.e. the gravity, between the keyword of user input and any word among the list of
its synonyms. Newton’s law of universal gravitation is borrowed to quantify the
relevancy between words as below:

F=G

mim;
r2

(5.1)
Since the core of this law lies in the negative correlation between object masses and
their separation distance, it needs to specify that the mass of a word is equal to a
nine-element (the characteristic or property of a word has been divided into nine
general classes [70]) vector comprising the number of meanings in each
characteristic of the word. The vector dimension is defined in the order of Table 5.1
below:

Table 5.1 Word Classes

Noun | Verb | Adj. Adv. | Pron. |Prep. | Conj. | Det. Excl.

For example, the mass of ‘blue’ yields

m('blue’) = [7,3,4,0,0,0,0,0,0]

52



Chapter 5 A Multi-Purpose Poetry Data Collection Method

The numbers denote the fact that ‘blue’ has seven meanings as a noun, three
meanings as a verb and four meanings as an adjective, according to its definitions in
the Oxford Dictionary. The distance is equivalent to a constant in different contexts,
such as thesis, poems, novels, etc. In this way, the vector product is constructed by
product of meanings for each characteristic of the word, and those pair of words
with multiple meanings in common characteristics will get more credit, in other
words, have a stronger attractive force.
Hence, m, and m, are the nine-dimensional masses of meanings for the keyword
and the retrieved word, respectively. In terms of a poem, which is of interest, r is
assigned 1 for the ease of computation. Constant G designates the scale at which the
attractive force is measured.
Taking keyword ‘wind ’for example, there are six given interpretations as a noun and
nine meanings as a verb in the Oxford Dictionary. The mass of ‘wind’ can be
represented as:

m;('wind") =1[6,9,0,0,0,0,0,0, 0]
With reference to the Thesaurus Synonym Dictionary [93], there are 22 synonyms of
‘wind’. Here the top six words ‘air’, ‘blast’, ‘breeze’, ‘cyclone’, ‘gale’, and ‘gust’,
which are selected as candidate words m, . The attractive forces between ‘wind’and

its candidate synonyms can be calculated as below:

[6,9,0,0,0,0,0,0,0]  [4,2,0,0,0,0,0,0,0]”

F('wind’, "air") = 1 * 2 = 42
! . I I [6' 9’ 0’ Ol 0' 0’ 0’ Ol 0] * [51 5' 0’ 0’ OI 0’ 0’ 0’ O]T
F('wind’,' blast’) = 1 * 12 =75

[61 9' 0’ 0’ Ol 0) 0’ 0’ O] * [3’ 1) 0’ 0’ 0’ Ol 0’ 0' O]T _

F('wind',’ breeze') = 1 * 1z =27
i . I I [6I 9’ 0' 0' OI OI 0) 0' 0] * [1’ 0' Ol O) 0' 0) OI OP O]T
F('wind’, cyclone’) = 1 * 1z =6
e , [6,9,0,0,0,0,0,0,0] [2,0,0,0,0,0,0,0,0]"
F('wind', gale’) = 1 * 12 =21
e , [6,9,0,0,0,0,0,0,0] «[1,10,0,0,0,0,0,0]"
F('wind’, gust’) = 1 * =15

12
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Therefore, the relevancy between ‘wind’ and its six candidate synonyms can be
sorted as below:

1. F('wind’, blast’)

2. F('wind’, air’)

3. F('wind’, 'breeze’)
4. F('wind’, gale")
5. F('wind',’ gust”)
6. F('wind’,’ cyclone’)

The top three candidate words: ‘blast’, ‘air’ and ‘breeze’ can be treated as
preferential candidate words. Now, the search keyword, ‘wind’ and the three
candidate words will be put into web crawler together to collect related poems and
poetry information.
5.2.3 Web Crawler Implementation
In order to realise the proposed word gravitation data collection method, an
improved focused crawling, which takes the proposed creative rule as input (i.e.,
considers the keyword and candidate words as search conditions), is implemented.
Focused crawler scan pre-downloaded poems based on the input keywords. It
searches deeper when relevant poems are found, based on the selected candidate
keywords and main keywords, and stops searching at poems irrelevant to the
keywords.
5.2.3.1 Architecture of the Focused Crawling
Figure 5.2 shows the architecture of an adapted focused crawling system. A set of
unvisited poems maintained by the crawler is stored in the poem database. The
poem database obtains pre-downloaded poems from the internet. A relevance
calculator estimates the relevance of a poem with the keywords, based on the word
gravitation rule. If the poem is relevant, it will be added to the relevant database,
otherwise it will be discarded.
5.2.3.2 Word Gravitation Implementation
As a core step in the proposed approach, the word gravitation rule plays an

important role for candidate keyword selection. After calculating the attractive
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forces between a keyword and its candidate words, the keyword and the top three
candidate words will be used as input for the relevancy calculator.

Currently the crawler attempts to enrich this original list of keywords, by adding
related candidate keywords which it has intelligently located during the crawling
process [100]. In the poems downloaded by the focused crawler, the ones with a
relevancy score are likely to be relevant to the search topic, in the case ‘wind’, since
the range of relevancy score lies between 0 and 1, and the relevancy increments as
this value rises. The table consists of related keywords with the highest frequency
from each of these poems, with weight equivalent to the relevance score of the

corresponding page.

e Internet
Database
v
Word
Relevance o
Gravitation
Calculator
Rule

v v

Relevant Irrelevant
Poems Poems

! |

/ /\ Discarding
‘ Relevant ‘ | +
‘\\ Database \\/

Figure 5.2 Architecture of Focused Crawling

5.2.3.3 Poems Relevance Calculator

The Poems Relevance Calculator computes the weight of words in a poem referring
to the keyword in the table. Notice that the same words appearing at different
locations of a poem contain information of varying significance. For example, the
title text usually delivers more information about the topic of a poem than the body
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text. As a result, the approach not only considers the number of candidate keywords
appearing k; but also the location where it appears. The location weights f (I, p)
are adjusted as follow:

2 poem title text

flp= {1 poem body text (5.2)

f(l,p) is the weight of keyword k; in different locations of a poem p. So we can
get the overall weightZ, f (I, p), namely wlp, of keyword k; in poem p by adding

the weights of k; in different locations. Figure 5.3 shows an example.

Poem (A):
<Title> Blow, Blow, Thou Winter Wind</Title>
<Body>
<b>Blow, blow, thou winter wind</b>
<b>Thou art not so unkind </b>
<b>Caught by the crabbing sun I walk on fire</b>

<b>And cast a shadow crab upon the land,</b>

</body>
The weight of term “wind” in Poem A
= 2 (Location weight of wind in Title) * 1 (number of wind in Title) + 1 (weight of

wind in body)*1(number of wind in body) = 3

Figure 5.3 Poem Weighing Method

The pseudo code of the focused crawler algorithm is shown in Figure 5.4.

Firstly, all related poems are pre-downloaded and stored. Secondly, a list of poems is
created, and the corresponding poems are parsed and extracted by using the
keywords. Then the poem’s relevancy is calculated using equation (5.2). Finally, if

the poem is relevant, it will be saved in the database; otherwise, it will be discarded.
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1. if (poems is not empty)
2.{
4. poem_list = extract_poems(Poems);

/I extract all the poems from the poem database

5. calculate relevance of the poem using equation (15);
6. if (poem is relevant) {

7. // put poem into relevant page database

8. RelevantPoemDB = poem;

9. }

10. }

11.}

Figure 5.4 Pseudo Code of the Focused Crawler Algorithm

5.3 Using Flotation Filter and Conductivity Calculator
Rules for Poetry Data Pre-processing

This section introduces some common poetry data qualitative issues, such as noise.
In order to solve these problems, this work presents a series of steps for poetry data
pre-processing, based on designed creative Flotation Filter and Conductivity
Calculator rules. The Flotation Filter aims to solve the poetry data of superficial
dissimilarity problems, and the Conductivity Calculator highlights the poetry data
with higher fluency and conductivity. The processed data will be stored in the
database for poetry analysis and presentation.

5.3.1 Common Poetry Data Quality Issues

Currently practical databases have become astonishingly huge in size (several
gigabytes or even more) which makes them highly susceptible to noisy data.
Moreover, their possible origins from multiple, heterogeneous sources give rise to
worse susceptibility. Low-quality data generally produces poor analysis results. Data
pre-processing, thus, becomes an indispensable procedure to help enhance the

quality of poetry data and effectiveness of poetry data analysis.
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A great number of possible reasons may account for noisy data, for example,
possessing incorrect attribute values. Maybe errors stem from the use of faulty data
collection instruments. In addition, human or computer mistakes inevitably
introduce errors when storing data. Data transmission can be susceptible to generate
errors. There may be technology limitations, such as a limited buffer size, for
coordinating synchronised data transfer and consumption. It is likely that
inconsistencies in naming conventions or the data codes used are to blame. Also,
inconsistent formats of input, such as date, can bring about incorrect data, and
duplicate tuples may be due to lack of data cleaning.

5.3.2 Flotation Filter Rule (FFR)

With the help of the above word gravitation rule and web crawler, related poetry
data about ‘wind’has been collected. However, due to the huge amounts, in order to
provide accurate data to users, pre-processing is necessary. Based on Archimedes'
buoyant force principle [40], this work proposes a Flotation Filter Rule.

The Flotation Filter Rule (FFR) is designed to reduce the scope and size of poetry
data for more precise poetry data analysis. The scope and size of data can be
quantified as the shape and volume of objects. Archimedes’ buoyant force principle,
considers any object of arbitrary shape and volume V when surrounded by a liquid.
The force the liquid exerts on an object within the liquid is equal to the weight of the
liquid with a volume equal to that of the object. This force is applied in a direction
opposite to gravitational force, which is of magnitude as shown in Figure 5.5.

And the force formula is as below:
F=p:-V-g (5.4)

Apparently, only if the magnitude of floating force is equivalent to its gravity would
an object be able to stay static inside the liquid, where the equilibrium reads:

pfVg—mg =20 (5.5)
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A Floating force

P i
s e o

Gravity

Figure 5.5 Archimedes' Buoyant Force Principle

Consequently, an object with a certain mass would float inside a liquid only with a
specified volume. Based on this concept, the flotation filter rule is applied to data
selection when a related data 2 is expected to appear in similar length, i.e. volume,
compared to data 1. Thus, the difference of volume can be defined as:

V; = |V(datal) — V(data2)| (5.6)
Then all V; derived from the candidates of retrieval should be rearranged in
ascending order, from which users could request to filter out a specified percentage,
e.g. 30% overlong poems and 30% too short ones, of results and return only the rest.

The mechanism of the flotation filter can be express as

o = 3000 X n
b=70%Xn
data; e {filter(data)}

fori=a,a+1l,a+2..+5b

where n denotes the total number of search results using the web crawler.
Alternatively, the search results of volume difference greater than a threshold can be
filtered out.

Let us take poems for instance. With the help of the above gravitation rule and web
crawler implementation, 100 poems about ‘wind’ have been collected. In order to
return more appropriate search results according to the user requirements, 30%, or

any specified percentage, of overlong or too brief, candidate poems will be filtered
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out. Alternatively, the filter may work relying on the threshold. If the threshold is
specified as 10, the candidate poems which have over 10 or fewer than 10 words,
compared to the average length of all results, will be filtered out. The rest will be
stored for further processing.
5.3.3 Conductivity Calculator Rule (CCR)
After filtering by the flotation filter rule, the collected poetry data has been given an
initial pre-processing. However, the flotation filter rule only considers the external
properties of data, i.e., the shape and volume; the internal properties of data also
need to be considered.
The Conductivity Calculator Rule is designed based on Ohm’s law. It aims to do a
final filter of the collected poetry data through their internal properties. Ohm’s law
states that the current through a conductor between two points is always equal to the
voltage across them divided by the resistance, which can be represented as:

I=- (5.7)
Inspired by the elegance of this equation, the idea was borrowed by defining:
voltage as the type of context, such as a thesis, poems or novels; resistance as the
compatibility of a word; and, thus, current as the fluency using the word. Given a
certain type of literature, e.g., a poem, the voltage is constant 1. The resistance of a
word is specified by the number of meanings available according to the dictionary,
in which meaning according to different characteristics is allocated various values as
adjectives are generally more compatible than nouns. The allocation table is as
below:

Table 5.2 Word Classes Values

Noun | Verb | Adj. | Adv. | Pron. | Prep. | Conj. | Det. | Excl.

6 5 4 4 3 2 1 0.5 0.5

The resistance of a word is derived from a synthesis of parallel connected resistors,
of which each resistance is equivalent to its parameter corresponding to the
characteristic. Since the more characteristics and meanings a word has the more

flexible it can be used in different contexts, the conductivity of a poem comprising
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different words can be measured in which flexible words contribute to the overall
fluency. Such fashion of quantification is comparable to the resistance calculation of
parallel connection. In electronics, several parallel connected resistors can be
regarded as one alternative resistor, whose value of resistance is equivalent to the
reciprocal of the sum of reciprocals of those resistors in parallel, as shown in Figure
5.6 [43].

The equation of the Resistors Calculator is given below:

11,1, 41
=t ottt (5.8)

1
R 1 ] ] n

RZ Rn

Figure 5.6 Resistors Connected in Parallel [43]

where n is the total number of interpretations for a word. For example, the word
‘content’ has three meanings in terms of being a noun, ‘everything that is included
in a collection’, ‘what a communication that is about’, and ‘the proportion of a
substance that is contained in a mixture or alloy, etc.’, and two as verb: ‘satisfy in a
limited way’, and ‘make content’, and one as an adjective, ‘satisfied or showing
satisfaction with things as they are’. However, one of its synonyms °‘satisfy’
possesses only three interpretations as a verb ‘fulfil the requirements or expectations
of’; ‘make happy or satisfied’ and ‘fill or meet a want or need’. Therefore, their
resistances can be obtained:

R('content') = 1= 1+1+1+1+1+1 = 0.8695
content ) = .(6 ctetotc 4]—.

o 1 1 1
R(satlsfy)=1+(g+g+g)=2
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Their fluencies in the context of a poem yield:

1
I('content’) = W =1.15

1
I('satisfy") = B 0.5

R(satisfy))
From the fluency point of view, ‘content’ appears a more compatible word to use in
poems than ‘satisfy’. The same rule can be applied to the synonym list of keyword
retrieval such that words with a higher compatibility become preferable outcomes.

If the conductivity of collected poems needs to be calculated, the Conductivity
Calculator Rule can also be applied. For instance, a keyword might occur multiple
times in a poem. Thus, frequency of occurrence should definitely be highlighted. In
order to evaluate the overall fluency of a poem, more frequently presented words are
regarded as having a higher level of parallel connection, whose overall resistance is
further reduced by the rate of occurrence.

If ‘content’ occurs three times and ‘satisfy’ occurs twice in a poem, the anticipated

current for the poem yields

R =

3 n 2
R('content’) = R('satisfy")
3, ~
R(content’) = R('satisfy')

I = 4.45

1
R
The overall fluency of a poem is described as the conductivity of a circuit in
electronics. By comparing and rearranging the conductivities of candidate poems,
users are able to select the best matches in which keywords and their highly relevant
synonyms are not only weighted by their compatibility of use but also considered by

how frequently they appear.

5.4 Summary

In this chapter, a multi-purpose poetry data collection method has been illustrated,

which can be reviewed as follows:
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e It proposes the definition and aspects of poetry data relevance. The method
quantifies the relevancy of poetry data depending on the law of universal
gravitation, and derives the candidature database for the keyword. Moreover, it
explains the creative word gravitation rule. The Word Gravitation Rule (WGR)
is defined to calculate the attractive force, i.e. the gravity, between the keyword
of user input and any word among the list of its synonyms. It provides more
creative possibilities and diversity for poetry data collection.

e Inorder to implement the proposed poetry data collection method, an improved
focused crawling that takes the proposed word gravitation rule as input (i.e.,
considers the candidate keywords as a search condition), is presented. The
architecture and algorithm are also demonstrated in detail.

e This chapter introduces some common poetry data qualitative issues, such as
noise. In order to solve these problems, this work presents a series of steps for
poetry data pre-processing, including the Flotation Filter Rule and the
Conductivity Calculator Rule. The Flotation Filter Rule is inspired by
Archimedes' principle of buoyant force. This is used to solve the problem of
data superficial dissimilarity. The Conductivity Calculator Rule highlights
higher fluency and conductivity in the data, and is designed based on Ohm’s
law. The proposed pre-processing rules lead to providing more accurate and

creative poetry data for users.
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Chapter 6
A Multi-Dimension Poetry Data Analysis
Method

Objectives

e  To present a creative multi-dimension poetry data analysis method
e  To propose multi-dimension rules designed for data sentiment analysis

e To introduce the design principles and examples for the multi-dimension rules

6.1 Overview

Poetry data analysis is the core and key technology of poetry data manipulation. The
value of data depends on the data analysis process. After poetry data collection and
poetry data pre-processing, processed data are stored for poetry data analysis. Based
on different demands, the processed data can be analysed selectively, or as a whole.
Common data analysis technologies, such as data mining, machine learning,
statistical analysis, etc., play an important role in data analysis. However, in the
current poetry data era, the accuracy of algorithms is no longer the only benchmark.
The meaning of the data has drawn people’s attention. As a result, due to the new
challenges and creative requirements, traditional poetry data analysis technologies
need adjusting.

To provide users with experiences that accurately reflect their wants and needs in an
authentic and creative manner, poetry data analysis needs to pay more attention to
digging the meaning and sentiment out of data. This chapter introduces a
multi-dimension approach, which considers the meanings of the data from three

aspects: mood, theme and personal reflection. In the last chapter, the laws in physics
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have been transformed and leveraged to implement creative poetry data collection,
thanks to the processes whereby physical changes do not alter the properties of
original words or texts. However, during data analysis, novel discoveries and
explanations are expected to arise from the original data to generate creativity. Thus,
characteristics of chemical changes are borrowed in pursuit of innovative and
surprising analysis results.

This section describes the creative rules which aim to provide potential options and
introduce various directions during the poetry data analysis. In order to explain the

rules clearly, the design principle and examples are also presented.

6.2 Data Sentiment Analysis

Sentiment analysis refers to the processing, analysing and reasoning of subjective
text material [58]. As the data related technologies thrive, people are not only
concerned about data computing, but fascinated by uncovering the underlying
sentiment that the data is trying to convey. Take poetry analysis for instance: normal
poetry analysis always focuses on the following aspects [18]:

* Poem Published Date

e Poet Information

*  Physical Analysis: Word Count, Lines Number and Stanzas

* Poem Topic

* Poem Theme

e Poem Mood

*  Poem Vocabulary

*  Poetic Devices: Rhyme, Meter and Imagery

*  Poem Personal Reflection

Many researchers had worked on analysing the structure and poetic devices of
poems [36, 37, 44]. However, how to analysis the sentiment part of poems, such as

mood, or theme, are still challenging issues.
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This chapter uses chemical principles for reference, creatively regarding poetry data
as chemical elements, treating data combinations as chemical reactions in order to
infer the sentiment contained in poetry data. This following section presents the
creative multi-dimension poetry data analysis rules. They help to excavate the
sentiment of poetry data based on three aspects - mood, theme and personal

reflection - for satisfying the user requirements of enlightening and creativity.

6.3 Neutralisation Rule for Mood Analysis

The Neutralisation Rule (NR) is designed to analysis the mood of data based on
chemical neutralisation reactions [86]. In the context of a chemical reaction, the
term neutralisation is used to describe a reaction between an acid and a base or
alkali. An empirical expression for this reaction is

Acid + Alkali = Salt + Water

For example:
HCl+ KOH — KCl+ H,0

In chemistry, pH is a numeric scale used to specify the acidity or basicity of an
aqueous solution which is approximately the negative of base 10 logarithm of the
molar concentration, measured in units of moles per litre, of hydrogen ions.
Generally, the entire vocabulary can be categorised into positive, negative and
neutral words in terms of mood [22]. The research aims to make use of this chemical
concept to determine the mood of a context via pre-allocating pH for 2000 words of
frequently-used vocabulary.

Assuming each word in a text is equivalent to one litre of solution with a specified
pH value, the overall acidity or basicity of the mixture solution could be obtained.
For instance, to calculate the moods of ‘gorgeous cherry blossom’ three portions of
solutions are being mixed where neutralisation reaction takes place. The pH of these
three components read

Table 6.1 pH Values of Gorgeous Cherry Blossom
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Vocabulary Gorgeous Cherry Blossom

pH 4 7 6

Thus, their acidity concentration, i.e. essentially the concentration of emotion, in
one portion of solution yields:

H*('gorgeous’) = 107*

H*('cherry’) = 1077

H*('blossom’) = 107°
As for alkali solutions, the dominant ion is OH~ whose pH value is alternatively
the complement to make up 14. In mixture calculations, the concentration of OH~
neutralises H*, so that OH~ should be marked negative. For example, the word
‘tear’ is assigned the pH value of 9:

OH ('tear’) = —10~14=9 = —10~5

At the same time, the concentration of OH~ for neutral words, e.g. ‘cherry’, is
10~7 as well, the same as H*. Therefore, neutral words are assigned zero credit in

the mixture calculation. In brief, the concentration assignments are listed below

107PH, pH < 7
Concentration(pH) = 0, pH =7 (6.1)
—10-04=PH) pH > 7
Literally, ‘gorgeous’ and ‘blossom’ are positive words of different degree, whereas,
‘cherry’ is a neutral word that acts as diluent to neutralise the overall pH towards 7,

i.e. neutralisation. The pH of overall solution can be derived from

1074 4+0+10"°
3

pH('gorgeous cherry blossom’) = —logy, ( > = 4.4728

Hence, the overall pH of the phrase equals 4.4728, which implies a positive mood.
Notice that if the majority of words in a text possess extreme pH less than 7 and
occur frequently, the mood will be more likely positive, and vice versa. On the other
hand, a great number of neutral words would reduce the concentration of the
solution, thus, neutralising the mood. By analysing the pH of a poem, novel or paper,

an innovative acidity measurement is expected to convey the mood for the users.
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6.4 Organic Substance Rule for Theme Analysis

Besides the mood of a poem, what it is mainly talking about, i.e. the theme, is
certainly of users’ interest. The synthesis of words are believed that comprise the
text is able to reveal the main theme of a piece of literature based on an
accumulation of contribution from each word. The Organic Substance Rule for
Theme Analysis (OSR) is inspired by the concept of organic compounds in
chemistry [65].

As organic substances are constructed from carbon based atoms, an organic
molecule is simply an accumulation of the number of elements it is comprised of. A

typical glucose molecule is shown in Figure 6.1 [94].

CH,OH
0
OH

OH OH
OH

Figure 6.1 Glucose Molecules [94]

It consists of six carbon atoms, twelve hydrogen atoms and six oxygen atoms such
that could be written as C4H,,04. Common organic elements include carbon (C),
oxygen (O), nitrogen (N), sulphur (S), hydrogen (H), phosphorus (P), etc. Here the
research sets six genres of themes in poetry: telling ambition, expressing emotion,
criticising, commemorating, praising and celebrating. They can be assigned to the six

common elements correspondingly, as shown in the Table 6.2.

Table 6.2 Six Themes for Poems and Their Organic Elements

Telling ambition

Expressing emotion

Criticising

Commemorating

I »w | 2|00

Praising
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Celebrating P

Given pre-allocated theme credits for 2000 words of frequently used vocabulary, the
overall theme can be estimated by accumulating the credit of each word in the piece
of literature. The most significant count of an element will be recognised as the
main theme. Take one sentence, for example: ‘Rough winds do shake the darling
buds of a date’, in which none zero credit words include
Organic('rough’) = (0,2,3,0,0,0)
Organic('winds") = (1,3,0,1,0,0)
Organic('shake’) = (1,2,2,0,0,0)
Organic('darling”) = (2,5,0,3,1,2)
Organic('date’) = (0,1,0,2,0,1)
And the elements count is shown in Table 6.3.

Table 6.3 Elements Count of ‘Rough Winds do Shake the Darling Buds of a

Date’
Elements C (@] N S H P
Count 4 13 5 6 1 3

Therefore, the molecule expression for this organic compound is, as can be shown in

the histogram below

Organic Histogram

14 13

12

10
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Figure 6.2 Organic Histogram for ‘Rough Winds Do Shake the Darling buds of a
Date’

Obviously, the oxygen element is the dominating component in this compound, i.e.
expressing emotion mostly accounts for the theme of this sentence. Thus, it is
concluded that the sentence probably aims at expressing the author’s emotions.

The above shows the analysis result applying OSR to a sentence. If a poem is to be
analysed, all the words in all the sentences should be disassembled and their
individual credit accumulated to determine the theme of the poem. Certainly, the
words comprising the title may be assigned greater weight to highlight their overall

contribution.

6.5 Reduction-Oxidation Rule for Personal Reflection Analysis

Apart from estimating the theme, personal reflection on browsing the text also
draws the interest. Personal reflection refers to the user’s intuition, feelings and
thoughts after reading the poem. Although it is subjective, a personal reflection
should always be related to the theme that the author wanted to deliver. Given the
mood of a poem, the message originating with the author arrives at the reader’s
heart differently. In this proposal, this reflection with reference would like to be
analysed and quantified to a classical chemical reaction: the reduction-oxidation
reaction [55].

The reduction-oxidation reaction is a chemical reaction in which the oxidation states
of atoms are changed. Any such reaction involves both a reduction process and a
complementary oxidation process, two key concepts involved in the electron
transfer processes [55]. The processes of reduction and oxidation are illustrated in

Figure 6.3 below

Reduction
Oxidant + & — Product
(Gain of Electrons) (Oxidation Number Decreases)

Oxidation
Reductant — Product + e~

(Loss of Electrons) (Oxidation Number Increases)

Figure 6.3 The Processes of Reduction and Oxidation [55]
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Generally speaking, a substance might transform into other substances depending on
whether it is gaining or losing electrons. Dioxygen is a common oxidising agent in a

chemical reaction, e.g. the burning of hydrogen gas:
EH: + G: — ZH:G

Wherein dioxygen difluoride can be obtained by subjecting a 1:1 mixture of gaseous
fluorine and oxygen at low pressure (7—17 mmHg (0.9-2.3 kPa) is optimal) to an
electric discharge of 25-30 mA at 2.1-2.4 kV [70], in which dioxygen is acting as

the reducing agent:
0, + F, = O,F,

The Reduction-Oxidation Rule for Personal Reflection Analysis (ROR) is the
idea that as a substance transforms differently under specific conditions, it triggers
the development of the personal reflection analyser. Based on the six categories of
themes of a poem, personal reflection varies as the measure of mood differs. In other
words, the pH of a text plays the role of either an oxidising agent or reducing agent,
which leads to personal reflection. Here, oxidation is regarded as a positive
reflection, whereas, reduction is treated as negative feedback. After a piece of

literature, of which the formula reads:

Personal reflectionl, pH =7
Theme < {Personal reflection2, pH > 7 (6.2)

the lookup table is defined as below:

Table 6.4 Themes of Poems and their Oxidation and Reduction

Theme Oxidation Reduction
Telling ambition Confident Sense of lost
Expressing emotion Cheerful Miserable
Criticising Irony Hate
Commemorating Yearning Regret
Praising Passionate Encouraging

71



Chapter 6 A Multi-Dimension Poetry Data Analysis Method

Celebrating Gratitude Delight

With respect to the above six themes, the oxidising agent and the reduction agent

denote the two emotional orientations for each theme. Some orientations refer to

opposite expressions of feeling while others are merely expressing a feeling to

different degrees.

Telling ambition: If it is positive, confidence is being expressed; otherwise,
there is a sense of lost.

Expressing emotion: Positive emotion suggests cheerfulness; otherwise, it
conveys sadness.

Criticising: If positive criticism is treated as irony; negative criticism becomes
hate.

Commemorating: Positive commemorating is recognised as missing, whereas, it
could be considered regret in a negative sense.

Praising: Positive praising implies intense devotion. On the other hand, it
means encouraging in a mild way.

Celebrating: An intense celebration is regarded as expressing gratitude, while it

could be just delight if enjoyed gently.

Regarding the different reflections, the analysis returns a sentence which

stems from a similar emotion to inspire creative minds.

Table 6.5 Themes and Their Analysis Results

Theme Reaction Analysis Results
o Confident people believe in themselves, and because
Telling Oxidation
they believe, they achieve.
Ambition
Reduction It’ll be impossible to make up the lost time.
o Ared dress brings warmth and cheer to the saddest
Oxidation _
Expressing winter day
Emotion There was nothing at all in this miserable place to
Reduction
distract me.
Criticising | Oxidation The author's tone was tinged with irony.
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It is never hard to imagine that when the poet wrote
Reduction
down these words, his eyes were full of hate.
o The trees come up to my window like the yearning
Commemorat | Oxidation
_ voice of the dumb earth.
ing
Reduction | 'Don't do anything you might regret.' said the author.
The enthusiasm expressed from the text overflows so
Oxidation
Praising much that it almost grows into an obsession.
Reduction The encouraging poem was like a shot in the arm.
‘Thank you!" She put her palms together devoutly,
Oxidation
Celebrating with pricking tears.
Reduction Her screams of delighted laughter filled the air.

Certainly, detailed categorisation is applicable as the value of pH varies. For ease of
demonstration, only the acidity or basicity is being discussed in terms of personal
reflection. Apply this rule to the previous example, ‘Rough Winds Do Shake the

Darling buds of a Date’. The acidity of this sentence gives us:

—10"4® 4+ 04+0-10"0*® +0+107*+0+0+ 0+ 10-6>
10

pH = —logy, (

=5.0044
The pH of this sentence is less than 7, which indicates an oxidation reaction is
taking place. The theme of the sentence was designated expressing emotion in the
previous example. Hence, the estimated personal reflection is the oxidation state of
expressing emotion: ‘Cheerful’. In this way, a creative analysis results: ‘4 red dress
brings warmth and cheer to the saddest winter day’ is presented to the user based on

the synthesis of the mood and theme of the line.

6.6 Summary

In this chapter, a creative multi-dimension poetry data analysis method is explained,

which can be summarised as follows.
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e It proposes the Neutralisation Rule (NR) that is designed to analyse the mood
of poetry data based on chemical neutralisation reactions. Based on NR each
word in a text is equivalent to one litre of solution with a specified pH value, so
that to obtain the overall acidity or basicity of the mixture solution. According
to the final pH value, the mood of poetry data can be classified into positive,
negative and neutral. By analysing the pH of a poem, novel or paper, an
innovative acidity measure is expected to convey the mood for the users.

e In order to analyse the theme of poetry data, the Organic Substance Rule for
Theme Analysis (OSR) is inspired by the concept of organic compounds in
chemistry. It considers six themes of poetry as six chemical elements. The
overall theme can be estimated by accumulating the credit of each word in a
poem, with most significant count of an element being recognised as the main
theme.

e  The Reduction-Oxidation Rule for Personal Reflection Analysis (ROR) is the
idea that a substance transforms differently under specific conditions,
triggering the development of the personal reflection analyser. Based on the six
categories of themes of a poem, the personal reflection varies as the measure of
mood differs. In other words, the pH of a text plays the role of an oxidising
agent or reducing agent, which leads to the personal reflection. With regards to
the different reflections, the analysis returns a sentence which stems from a

similar emotion to inspire user creative minds.
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Chapter 7
A Multi-Media Poetry Data Presentation
Method

Objectives

e To present a creative multi-media poetry data presentation method
e To introduce designing creative rules and principles for the mood, theme and
personal reflection data presentation

e To show the presentation examples and curves

7.1 Overview

Poetry data presentation is the display and techniques used in the demonstration of
poetry data manipulation. It is usually what users care about. If the poetry analysis
result is not appropriately interpreted, the result would be incomprehensible, and
even misleading. There are multiple ways of presenting data, such as: tables, graphs,
stem-and-leaf plots and charts, etc. These methods may be good choices for dealing
with small amounts of data. However, the type of poetry data varies, and the
correlations among the results are complex. Traditional poetry presentation methods
are not working any longer, which leads to the need for more approaches to enhance
poetry data presentation.

In the current data era, multi-media data such as audio, video, image and animation
have gradually become the mainstream. People have started to pay attention to the
means of delivering the most valuable information to users via data visualisation

methods.
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To provide users with experiences that accurately reflect their wants and needs in an
aesthetic and creative manner, data presentation needs to pay more attention to
diversity, especially regarding visualisation. In previous sections, creative poetry
data collection and poetry data analysis techniques have been proposed and used to
obtain the mood, and theme of, as well as personal reflections to a poem. This
chapter aims to present these analysis results in innovative ways. This chapter
introduces a multi-media poetry data presentation approach which firstly builds the
connection between geometric shapes in mathematics and the emotional data. The
proposed approach not only considers how to present poetry data, but also uses
creative rules to enhance the data visualisation. By introducing creative presentation
rules, an emotion based multi-media poetry data presentation method is provided,

and examples are used to demonstrate how the proposed method works.

7.2 Mood Presentation Rule

7.2.1 Mood and Emoticons

An emoticon is a pictorial representation of a facial expression using punctuation
marks, numbers and letters [39]. It usually is written to express a person’s feelings
or mood. The most famous example is that which Ambrose Bierce [6] proposed as
an improvement in punctuation- the snigger point, or note of cachinnation. It is
written thus: “_ ”, and represents a smiling mouth.

Based on this method, this chapter combines emoticons and parabola curves in
mathematics to propose a creative mood presentation rule. It aims to present the
mood of a poem immediately and creatively.

7.2.2 Rule Definition

The Mood Presentation Rule (MPR) is designed to present the mood of data based
on parabola curves in mathematics. Owing to the briefness and elegance of
geometric shapes in mathematics, presenting the poetry data along a certain curved
trajectory will help convey the emotional content of poetry data intuitively. The

two-dimensional expression can be written:
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y = kx? (7.1)
The sign and magnitude of k determines the trend of the parabola. Because the mood
measure has been defined, positive and larger values to k to represent a positive
mood of the poem can be allocated, and use negative k, i.e. a sad face, to express a
negative mood.
Since pH=7 is specified to stand for an indifferent mood, it makes sense to assign
k =7 —pH (7.2)
Such that positive, known as acid, text will generate a smiling face and vice versa.

7.2.3 An Example for MPR

-5 -4 -3 -2 -1 0 1 2 3 4 5

Figure 7.1 Mood Presentation of ‘Rough Winds do Shake the Darling Buds of a
Date’
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[I) 0;5 1 1.I5 2 2i5
Figure 7.2 Mood Curve of the Line with pH=8
In this case, the pH value of the above line ‘Rough winds do shake the darling buds
of a date’ has been calculated to 5.004. According to rule (7.2), the k of this sentence
can be set as
Kroughwinas = 7 — 5.004 = 1.996
So this poem belongs to a positive mood, and a plot would be shown as in Figure
7.1.
On the contrary, if there is another line with pH=8, its k value can be calculated as:
Kexamplez =7 —8 = —1

Because -1 is a negative value, so the curve of this poem will look like Figure 7.2.

7.3 Theme Presentation Rule

7.3.1 Colour and Meaning of Data
Colour is a characteristic of human visual perception described through colour
categories, with names such as red, yellow, purple or bronze [50]. It plays an

important role in daily life, and has the ability to affect human emotions and moods.
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Table 7.1 Colours and Related Meanings [34]

Colour Meanings
Mourning(In
White Purity Innocence Neutrality
some cultures)

Black Evil Death/Mourning Authority Power
Red Passion Joy Sensitivity Anger
Orange Happy Warmth Energetic Excitement

Yellow Hunger Laughter Intensity Cheery
Green Natural Health Envy Tranquillity
Blue Cold Melancholy Wisdom Calmness

Violet Royalty Mystery Exotic Spiritual
Pink Romance Love Agitation Gentle

Brown Security Reliability Stability Friendship

Indigo Devotion Justice Impartiality Faithful

For example, warm colours — such as red, yellow and orange — can spark a variety
of emotions ranging from comfort and warmth to hostility and anger. Cool colours —
such as green, blue and purple — often spark feelings of calmness as well as sadness
[10]. Colour psychology is the study of the hues as a determinant of
human behaviour [7]. The psychology of colour is based on the mental and
emotional effects colours have on sighted people in all facets of life. Different
colours can represent various emotions: red usually means passion, blue presents
melancholy, green stands for tranquillity, etc. The approach introduces this idea to
help to present the theme of data.

In order to present data creatively, this thesis proposes a multi-media data
presentation method, which utilises different colours to present the meaning of data.
In this thesis, different colours are used to present different meanings, as shown in

Table 7.1 [34].
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7.3.2 Theme Presentation Rule

After using a shape to present the mood of a poem, a spectrum of colours is used to
derive from an organic histogram analyser, to show the theme. One of the most
recognisable spectrums if that of a rainbow, whose seven prime colours are red,
orange, yellow, green, blue, indigo and violet [81]. Since there are six categories of
themes, and orange is not as distinguishable as the others colours, only six of the
prime rainbow colours are adopted to express the theme.

The rainbow colours are aligned in a specific sequence such that it is necessary to
reallocate the themes according to whether they are of cool or warn tone. One
possibility of allocation is listed in Table 7.2 below (certainly, a user is welcomed to
assign colours as they wish).

The third column lists the corresponding R, G, B values of these colours in Matlab,
which will be used for plotting. According to the histogram Figure 6.2 in the last
chapter, the proportion that each theme accounts for is specified.

Table 7.2 Six Colours for Themes

Theme Colour [R G B] Proportion
Celebrating Red [100] 3/32
Praising Yellow [110] 4/32
Commemorating Green [010] 6/32
Criticising Indigo [011] 5/32
Telling ambition Blue [001] 13/32
Expressing emotion Violet [101] 1/32

7.3.3 An Example for TPR

The rainbow plot is shown in Figure 7.3. As can be seen, violet, which refers to
Expressing emotion, takes up the largest part, whereas, warm tones, like red and
yellow, i.e. Celebrating and Praising, are less significant in the example: ‘Rough

winds do shake the darling buds of a date’.

80



Chapter 7 A Multi-Media Poetry Data Presentation Method

This rainbow proposal is merely showing one of our ideas in presenting data. The

rainbow can be applied as a background, or accessory, or upgraded to a 3D effect

picture to aid the presentation of theme. Other patterns, spectrum components or

shapes of rainbows are also applicable, as long as they help vividly express the plain

text.

Figure 7.3 Rainbow Plot of ‘Rough Winds do Shake the Darling Buds of a Date’

7.4 Personal Reflection Presentation Rule

7.4.1 Rule Definition

Now that 12 kinds of personal reflections have come up, 12 types of curves or

shapes are expected to display these reflections. In geometry, curves can be

generally divided into finite or infinite in terms of range. Therefore, finite curves or

shapes which are usually more conserved, or even depressed, can be used to show

relatively negative reflections with pre-defined pH values greater than 7. In contrast,

infinite curves often end up with a remarkable uptrend, which could convey positive

feedback. A possibility of curves or shapes allocations is shown in the table below

Table 7.3 Twelve Kinds of Personal Reflections and Their Curves

Oxidation

Curve or Shape

Reduction

Curve or Shape

Confident

‘Victory’

Sense of Lost

‘Helix’
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Cheerful ‘Rising’ Miserable ‘Descending’
Ironic ‘Sinusoidal’ Hate ‘Downwards Triangle’
Yearning ‘Hyperbola’ Regretful ‘Rhombus’
Passionate ‘Exponential”’ Encouraging ‘Square’
Grateful ‘Logarithmic’ Delighted ‘Circle’

7.4.2 Twelve Kinds of Curves for Personal Reflection

The mathematics expressions for the 12 curves or shapes above are listed as follow:

-x, x <0

1. f("Victory') = { % x>0 (7.4)
Figure 7.4 “Victory’ for Confident
2. f('Rising") = x (7.5)
Figure 7.5 ‘Rising’ for Cheerful
3. f('Sinusoidal’) = sin(x) (7.6)
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Figure 7.6 ‘Sinusoidal’ for Ironic

4. f('Hyperbola") =f x#0

L N = T T N B R S

Figure 7.7 ‘Hyperbola’ for Yearning

5. f('Exponential’) = 2*

Figure 7.8 ‘Exponential’ for Passionate

(7.7)

(7.8)

83



Chapter 7 A Multi-Media Poetry Data Presentation Method

6. f('Logarithmic’) =In(x) x>0

Figure 7.9 ‘Logarithmic’ for Grateful
x(t) = cos(t)

7. 'Helix' — < y(t) = sin(t)
z(t) = kt

40

20

201

-40 b

-60 £

n I L "
-60 -40 -20 0 20 40 60

Figure 7.10 “Helix’ for Sense of Lost

8. f(‘descending’) = —x

(7.9)

(7.10)

(7.11)
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-6 -4 -2 0 2 4 6

Figure 7.11 ‘Descending’ for Miserable

9. 'Downwards triangle’ — {(0,0),(1,2),(—1.2)} (7.12)

08

06

0.4

02F

-1 -0.5 0 0.5 1

Figure 7.12 ‘Downwards Triangle’ for Hate

10. 'Rhombus’ — {(0,0),(1,2),(0,4).(—1,2)} (7.13)
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Figure 7.13 ‘Rhombus’ for Regretful

11. 'Square’ — {(0,0),(2,0),(2,2),(0,2)} (7.14)

18

161

14

121

08r

06

0.4 r

02r

0 0.5 1 1.5 2

Figure 7.14 ‘Square’ for Encouraging

12. 'Circle’ = x*+y* =1 (7.15)

0.8

0.6

0.4

02

-0.2

-0.4

-0.6

-0.8

-1 -0.5 0 0.5 1

Figure 7.15 Circle’ for Delighted

7.4.3 An Example for PRPR

Since the example, ‘Rough winds do shake the darling buds of a date’, is
categorised as the personal reflection of Cheerful, the presentation of this line
should be along a rising line. An effect picture presenting mood, theme and personal

reflection may adopt a rising rainbow as background, and display the rolling scripts

86



Chapter 7 A Multi-Media Poetry Data Presentation Method

along a ‘smiling face’ parabola. Users are always welcome to access and customise

patterns of presentation.

7.5 Summary

In this chapter, a creative multi-media poetry data presentation method is explained,

which can be summarised in the following aspects.

It proposes a creative mood presentation rule which combines emoticons and
parabola curves in mathematics. Through the parabola curve, it presents a
positive mood as a smiley face and a negative mood as a sad face. It aims to
present the mood of poems immediately and creatively.

Based on the principles and underlying emotions of colours, the theme
presentation takes advantage of the spectrum of the rainbow, which delivers the
theme to users vividly.

12 personal reflections are presented in various curves and shapes to offer users

both innovative and interesting expression.
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Chapter 8

Case Studies

Objectives

e To illustrate the proposed creative poetry data manipulation approach through a
Poetrypedia system

e To present the design details and user interfaces of Poetrypedia

e  To illustrate the functions of the Exploration module in Poetrypedia

e  To show the functions of the Appreciation module in Poetrypedia

e  To specific the functions of the Help-to-Write module in Poetrypedia

e  To present the functions of the Dissemination module in Poetrypedia

8.1 Overview

Nowadays, thanks to the all-pervading accessibility and rich resources from the
Internet, information, websites and applications relating to poetry are easy to find.
However, these resources are usually dispersed, many are only concerned with
content or publications, and they lack imagination.

In order to provide a comprehensive and creative system for poetry analysis and
appreciation, this chapter presents how the proposed creative approach is
implemented in the Poetrypedia system. Poetrypedia is a comprehensive
multi-function poetry system, which not only helps users explore a wide range of
information about poems, but assist in writing, comprehension and composition.
Four main modules of Poetrypedia, - Exploration, Appreciation, Help-to-Write and
Dissemination- are specifically proposed to examine the approach as a set of case

studies. The design details, user interfaces and workflows are presented respectively.
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8.2 Design Details and User Interfaces of Poetrypedia

GOTO MODULES

POETRYPEDIA

Indulge Poems and Enjoy Life

Core Modules

Vg 4 4

Exploration Appreciat\on Help to Write Funding, Opportunity
1 helps users t¢ and Dissemination

This function provides needec

I'his function enables users to T'his fuctic
\ppreciate a

learn s

about p

Appreciation

Dissemination

i

Let's Get In Touch!

Ready to know more about Poetrypedia with Wendy Wang? That's great! Send me an email
and 1 will get back to you :)

Figure 8.1 User Interface of Poetrypedia
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GOTO MODULES

POETRYPEDIA

Indulge Poems and Enjoy Life

Core Modules

4 \ 4 4

Exploration Appreciation Help to Write Funding, Opportunity
and Dissemination

T'his function enables users to This fuction helps users to I'his fuction assists users to

Apprecistion

Dissemination

¢ ¥

Let's Get In Touch!

Ready to know more about Poetrypedia with Wendy Wang? That's great! Send me an email
and 1 will get back to you :)

&

wendywang8822@hotmail.co.uk

Figure 8.2 Second User Interface of Poetrypedia
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Poetrypedia is a human-computer interaction system for poetry analysis and
appreciation. There are four main modules in Poetrypedia: Exploration,
Appreciation Help-to-Write, and Dissemination. The user interface is shown in
Figure 8.1.1. There are six different dynamic videos displaying randomly when the
user scrolls the cursor. The starry night is one of them, as shown in Figure 8.1.2.

The Exploration module is designed for users to explore multiple aspects of poetry,
including poems and poets, related news and videos etc. The design details are
shown in Figure 8.3. The Basic Knowledge for Poems module presents some basic
knowledge about poetry, such as the structure and content of poems. The user is able
to explore different kinds of poems according to his requirements. On the other hand,
the Basic Information for Poets module presents information on poets, such as life
stories, background, representative works etc. If the user finds anything interesting,
he can directly click on a link to enter the Audio & Video module to look into it. The
News & Events module provides the latest news and events on poetry. The user

interface of the Exploration module is shown in Figure 8.4.

The Appreciation module is designed to help users to appreciate a poem from three
aspects; the user can input a poem and get the results of an analysis based on
comments by readers and other selected sources; moreover, it provides some
possible creative connections and poetry graph presentation for users. The design
details of the Appreciation module are shown in Figure 8.5. The Appreciation
module not only assists users to understand the structure and meaning of poems, but
also aims to inspire users through creative analysis results. There are four functions
in this module: Comments by Readers, Analysis by Aspects, Possible Creative
Connections and Poetry Presentation. Comments by Readers presents related
comments on the poem from user input, which helps the reader comprehend the
poem. The other three functions are designed to inspire creative views of
appreciation for the user based on the creative rules proposed by the thesis Section
8.3 will expand on these functions. The user interface of the Appreciation module is

shown in Figure 8.6
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Figure 8.3 Design Details of Exploration Module

POETRYPEDIA = Prototype Application 4 XuanWang -
Modile Meni # Home > Exploration

=mmownoy | Exploration

& APPRECIATION & This function enables users to learn some basic.knowle

provides some related videos and news abgdt pgetyy )

& HELPTOWRITE < PR .
B ‘WN o
& DISSEMINATION < | wf—l’-\’-i 71 S5 &
{ B .= - N
Page Style & Sub Modules
Tm o Eogr«:sslc Knowledge for Eog;snc Information for = Video & Audio = Naws & Evants
THIS odulefitFodiices the This module presents basic This module links some classic This module provides recent
basic knowledge about poems, information about poets, such videos and audios about news and events about poetry
such as categories of poems, as poet's region, poet's ROSIS, fonRers.
sound patterns and structure birthday, poet's school/period
of poems. and poet's representative
works.
I &d 3
&
s,

oA
';'»%}Qw

'..}cl
(Y7
@lﬁf (74

Figure 8.4 User Interface of Exploration Module
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Figure 8.5 Design Details of Appreciation Module
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POETRYPEDIA = Prototype Application 4 XuanWang -
Module Menu i Home

=mmomy | Appreciation

& APPRECIATION €| This fuction helps users to appreciate a poem through three.

& HELP TO WRITE <

& DISSEMINATION <| J A
N
F2ge st & In Library

{3 Bright & Dark
17,603 251,973 228

& Sub Modules

= Possible Creative

= Comments by Readers = Analysis by Aspects Connections = Poetry Presentation
This module introduces some This module presents some This module provides some This module provides related
readers' comments to the selected analysis aspects to the relative songs to the input graphs for poetry presentation.
input poem. input poem, which includes

poem.
mood analysis, theme analysis

and personal reflection.

»

Figure 8.6 User Interface of the Appreciation Module

The Help-to-Write module assists users to explore various forms of poetry, and
recommends various synonyms of words for users. It also has a poem fill-in-the-blank
game. The design details of the Help-to-Write module are shown in Figure 8.7. The
Help-to-Write module not only helps user compose, but provides opportunities for the
user to innovate. There are three functions in this module: Poem Generation, Word
Recommendation and Poem Fill-in-the-Blank. Section 8.3 will explain these functions

in detail. The user interface of the Help-to-Write module is shown in Figure 8.8.

The Funding, Opportunity and Dissemination module provides services about
funding about poetry and competition information. Meanwhile, if users want to
publicise poems on related journal or magazines, the related information about
publication formats, time, and copyright will also be provided. The design details and

user interface are shown in Figure 8.9 and Figure 8.10
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4 XuanWang -

Module Menu # Home > Help to Write

J EXPLORATION < Help tO V V 1‘ ite ,‘-1 SN ‘ L}

& APPRECIATION This fuction assists users to explore various forms of poetry and recommen: a?t&&A of i \j
word for users.It also has a poel 7

& HELP TO WRITE

& DISSEMINATION > ) (. = \~<—'

~ i Fioem
Page Style : & Sub Modules
| € Bright & Dark = Poem Generation = Word Recommendation = Poem Fill-in-the-Blank
This module generates five This fuction recommends This module is a poetry game,
different forms of poems related synonym words to the user needs to choose the right
based on user input word. input words according to word from four candidate
gravity,space and connectivity words.
rules.
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Figure 8.8 User Interface of Help-to-Write Module

Figure 8.9 Design Details of Dissemination Module

97



Chapter 8 Case Studies

POETRYPEDIA = Prototype Application 4 XuanWang~

Module Menu # Home > Disseminat

=mmmum | Fynding, Opportunity and Disseminati

& APPRECIATION <

This function provides needed information for users to publish poems to journal or
users can post their works to social media such as Facebook, Twitter or Blog.

gy &%
ﬂ/‘ lyfﬂln ln.

& HELP TO WRITE <

& DISSEMINATION < |

Page Style
& Sub Modules

{3 Bright & Dark - : 3 = Competition _ e = _ - =
= Funding Information Tformttion = Publication Information = Poems and Social Media
This module introduces the ThisThodile IAke some Tecent This module presents some This module helps users to
i 1 i ' )
funding information for users. S ————— publication information such post their works on social
poetry. as related magazine or journals media such as Facebook,
for poetry. Twitter or Blog.

Figure 8.10 User Interface of Dissemination Module

8.3 Case Studies Summary

In order to illustrate the proposed creative data manipulation approach, this section
presents six functions of Poetrypedia based on the proposed creative rules which
apply to the approach: Analysis by Aspects, Possible Creative Connections, Poetry
Presentation, Poem Generation, Word Recommendation, and Poem Fill-in-the-Blank.
The user interfaces and workflows of the six functions are explained respectively.
8.3.1 Function of Analysis by Aspects in Poetrypedia

This section introduces the function of Analysis by Aspects in Appreciation module.
It is designed to provide creative analysis results for poetry based on three aspects:
mood analysis, theme analysis and personal reflection analysis. To use the Analysis
by Aspects function, a user needs to enter a title or choose one sample poem at the
input interface. In this case, the poem Dreams is input which is shown in Figure

8.11.
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POETRYPEDIA =

Module Menu

& EXPLORATION

& APPRECIATION
> Index
> Comments by Readers

ysis by Aspects

ossible Creative Connections

ntation

&7 HELP TO WRITE < |

4 DISSEMINATION < |

Page Style

O Bright & Dark

The design workflow of Analysis by Aspects is as follows:

»  Step 1. Applying web crawler to collect words and poem information.

Prototype Application

Analysis by Aspects

This module presents some selected analysis aspects to the input poem, which includes mood analysis, theme analysis and personal

reflection.

& Select a poem

7 From Library < Input Poem

Choose a poem below, and then click /3 for input use

Title:
5 + recordsperpage @ Q
Poet:
ID* Poet Poem Add
11 Langston Hughes Dreams Pl Verse:
Showing 11 to 11 of 11 entries «—Previous 1 | 2

Get Analysis Results

Dreams

Langston Hughes

Hold fast to dreams
For if dreams die

Life is a broken-winged bird

That cannot fly.

Hold fast to dreams
For when dreams go
Life is a barren field
Frozen with snow.

Figure 8.11 User Input of Analysis by Aspects

e Step 2. Storing the collected data into the poem database.

«  Step 3. Selecting the chosen poem and splitting each word of the poem.

*  Step 4. Applying the Neutralisation Rule to calculate the pH value of the chosen

poem.

e Step 5. Confirming the theme value of the poem based on the Organic

Substance rule.

e Step 6. Selecting the corresponding personal reflection sentence and math shape

based on the Reduction-Oxidation rule.

e Step 7. Returning the creative analysis results to users.
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POETRYPEDIA = Prototype Application 4 XuanWang -
Module Menu # Home
J EXPLORATION < | @ Selected analysis aspects to the input poem are calculated and displayed.
& APPRECIATION % |
The Theme is: Expressing emotion, the emotion is: Miserable, the personal Reflection Sentence Example is: There was nothing at all in this

miserable place to distract me.".

& Mood Analysis Result

I The PH for this poem is 12.96, it tends to be Negative.

& HELP TO WRITE <| foadie
& DISSEMINATION <| & Theme Analysis Result

Page Style
The theme for this poem is various, as shown below.

EAERELG) © Dark Telling Ambition

Expressing Emotion | Celebrating
Criticising i ; Praising
Commemorating
& Personal Reflection Result
The theme animation effect is shown below.
-
el 00( ) 2
2
%y
7%
R
”
K
N

Y
Figure 8.12 User Output of Analysis by Aspects

According to the rules and the workflow, the output results are shown in Figure
8.12.

A pH-bar is used to show the pH value of the solution. For instance, the pH of
Dreams equals 12.96, which indicates negative emotion. A hexangular diagram is
used to present the theme of the poem in which proportions of the six prime themes
are disassembled. It can be inferred that Dreams is mainly for expressing emotion.
Based on these analysis results, the mathematics curves of ‘miserable’ could be used

to present this poem.
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8.3.2 Function of Possible Creative Connections in Poetrypedia

The current function of the Possible Creative Connections in Poetrypedia is to create
related song lists for input poems, and its ultimate goal is to allow users to explore
innovative ways to appreciate poetry.

The design of this function is based on the Association Analysis. Association
analysis is a simple, widely-used analysis technique that uncovers the associativity
and relevancy among large quantities of data to extract patterns occurring
simultaneously in things or objects. A typical example is the basket analysis, which
reveals shopping habits of a customer through the association analysis of the
products in their basket. The frequencies at which certain categories of products are
purchased at the same time would help retailers plan strategies for sales. Other
applications incorporate price list design, sales promotion, the layout of products,
and customer categorisation based on shopping habits.

However, traditional association analysis has constraints in terms of patterns. In the
pursuit of changing ways of thinking, inspiring creativity and offering diversity for
the users, this work borrows the concept of Allotrope in chemistry to propose the
transformational rule.

Allotrope refers to those simple substances consisting of identical chemical
elements, but with different natures (disparate appearances of physical and chemical
properties due to different location modes of elements). Primary differences among
allotropes are reflected in physical properties: nevertheless, their activities behave
differently in chemistry. For example, two allotropes of Phosphorus, - Red

Phosphorus (P, amorphous) and White Phosphorus (P,), - possess ignition points of
240°C and 40°C, respectively, and both become Phosphorus Pentoxide after

sufficient burning. On the other hand, White Phosphorus is extremely poisonous and
soluble in Carbon Disulfide, whereas, neither applies to Red Phosphorus. Allotropes

are transformable under certain conditions which are in essence chemical changes.
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This work combines the chemical characteristics with association analysis to
uncover similar features among data. Not only homogeneous data is being
investigated, but relationships between different types of data, in order to provide
diverse results for users.

The Song Inference Rule based Association Analysis: The Song Inference Rule is
to retrieve candidate data segments poem which has n;, features x; ranked by
users’ preference ration w; (i.e., weight for the segment feature). The formal

definition of Song Inference Rule is as follows:

WpXp WX o s Wo Xy

poem song (8.1)

Where song is the corresponding candidate data which is the most features related to
the candidate data segments poem, and the sum of w; should be equal to 1.
Wot wy +...tw; =1 (8.2)

POETRYPEDIA = Prototype Application 4 XuanWang~

Module Menu # Home

& EXPLORATION <| Possible Creative Connections

This module provides some relative songs to the input poem.
L APPRECIATION > ’ 4 = G

> Index & Select a poem

> Comments by Readers

> From Library ¢ Input Poem
Choose a poem below, and then click /2 for input use,
Poetry Presentation Title: Dreams
5 v records per page Q
&2 HELP TO WRITE < | Poet: Langston Hughes
ID* Poet Poem Add
& DISSEMINATION < .
11 Langston Hughes Dreams a2 Verse: Hold fast to dreams
St For if dreams die
age Style
ey Showing 11to 11 of 11 entries «—Previous 1 2 Life is a broken-winged bird

That cannot fly.

{3 Bright = & Dark Hold fast to dreams

For when dreams go
Life is a barren field
Frozen with snow.

Get Related Songs

Figure 8.13 User Input of Possible Creative Connections

To use the Possible Creative Connections function, a user needs to input a title of a
poem or choose a sample poem from the menu at the input interface. In this case,
the poem Dreams is input as shown in Figure 8.13.

The workflow of the Possible Creative Connections is as follows:
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* Step 1. Applying word gravitation rule and web crawler to collect words, poems
and poets’ information, songs.

e Step 2. Filtering the collected data according to the Flotation Filter and
Conductivity Calculator rules.

« Step 3. Storing the collected data in three databases: sentiment word database,
poem style database and song library database.

« Step 4. Defining the core features of the keywords.

e Step 5. Applying the Neutralisation rule to decide the mood of keywords.

* Step 6. Confirming the style of keywords based on the Organic Substance rule.

* Step 7. Selecting candidate songs from the database, which have a similar style
to the keyword.

e Step 8. Assigning different weights for the songs according to users
requirements, and ranking the songs by the weights

* Step 9. Returning the candidate song list to the user.

According to the workflow of this function, by clicking the Get Related Songs

button, the system returns the results to user, which includes the 49 candidate song

lists and related lyrics, as shown in Figure 8.14.

There are 49 relevant songs shown in the song list. When the user clicks on a title,

the Lyric module on the right will show the corresponding lyrics. The song list is

incorporated in a dynamic circle in which a small circle represents a song. If one

thinks 49 options are too many, the Top 7 Songs button will lead to the best matched

seven songs found, as shown in Figure 8.15.
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POETRYPEDI

Module Menu

2 EXPLORATION

& APPRECIATION > |

>

>

>

>

Index

Comments by Readers

Analysis by Aspects

Possible Creative Connections

Poetry Presentation

< | @ This module provides some relative songs to the input poem. [E223e

&4 HELP TO WRITE < |

£ DISSEMINATION < I

Page Style
O Bright & Dark
POETRYPED!
Module Menu

& EXPLORATION

L APPRECIATION

> Index

> Comments by Readers

> Analysis by Aspects

> Possible Creative Connections

> Poetry Presentation

& HELP TO WRITE

& DISSEMINATION

Page Style

{3 Bright

& Dark

e Application

# Home

Appreciation

ble Creativ

& Related songs

¢ Song list

Save A Prayer = Dream Reality
Spellbound = The Orchid's S..
Who's That Girl | Cry Wolf
Satchmo | In The Summer ..

Dream Reality ..
Nightmares
Hunting High A..
River Blue

Touchy

Annunciate Whi.. | Our Last Summer
DaBooty  Stressed Out
Days of The Ph..

Take a Chance ..
Days of The Ph..
No Poetic Devi.. | Ph Low

Top 7 Songs

> Lyric

I awake, gone is my dreamonly it's mist fades awayback is
fear and sadnessclaiming my heart like a black handI cry as T
refuse to accept this dayI want back the dream, unrealityin
it's grasp I am freeonlu in it's domain can I livenow on this
day I am powerless, pointlessI can not continue through this
miseryhere no spirits will guide meand I wish for eternal life
in fantasyI am surrounde by a world of ignoranceand hateyet
it's my realityI can not exceptit, so be itI shall end my
lifeaway fron realityeternity unfolds(away from reality,
eternity un) folds

Figure 8.14 Songs List of Possible Creative Connections

Prototype Application

# Home P reative Conne

4 Xuan Wang -

< | @ This module provides some relative songs to the input poem.

<

<

1.Dream Reality

0.Save A Prayer

5 Nightrfares

& Related songs

7 Song list

Save A Prayer = Dream Reality
Spellbound = The Orchid's S..
Who's That Girl

Dream Reality ..
Nightmares

6Who's That Girl

N
3.Shellbound

7 Lyric

I awake, gone is my dreamonly it's mist fades awayback is
fear and sadnessclaiming my heart like a black handI cry as T
refuse to accept this dayI want back the dream, unrealityin
it's grasp I am freeonlu in it's domain can I livenow on this
day I am powerless, pointlessI can not continue through this
miseryhere no spirits will guide meand I wish for eternal life
in fantasyI am surrounde by a world of ignoranceand hateyet
it's my realityI can not exceptit, so be itI shall end my
lifeaway fron realityeternity unfolds(away from reality,
eternity un) folds

Figure 8.15 Top Seven Songs of Possible Creative Connections
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8.3.3 Function of Poetry Presentation in Poetrypedia

If the user only wishes to see how to present a poem creatively, he could use the
function of the Poetry Presentation in Appreciation module. The function of the Poetry
Presentation attempts to exploit dynamic geometric shape to present the mood, theme and
personal reflection of poetry, based on the creative presentation rules. The user is allowed to
type in either existing poems, or his composition or a piece of dialogue. Taking The Tiger

for example, the user interface is as shown in Figure 8.16.

POETRYPEDIA = Prototype Application 4 XuanWang -

Module Menu AR

= EXPLORATION <| Poetry Presentation

This module provides related graphs for poetry presentation.
& APPRECIATION

& Select a poem

> Comments by Readers .
¢> From Library < Input Poem

Choose a poem below, and then click /2 for input use,

Title: The Tiger
C tive Cor t
5 + recordsperpage | Q
Poetry Presentation Poet: William Blake
ID* Poet Poem Add
& HELP TO WRITE <
1 Robert Frost The Road Not Taken A Verse: Tiger Tiger, burning bright,
- In the forests of the night;
L DISSEMINATION < 2 Emma Lazarus The New Colossus A What immortal hand or eye,
£ ?
Percy Bysshe Shelley Ozymandias ” Could frame thy fearful symmetry?
Page Style
4 John Keats Ode on a Grecian Urn ] In what distant deeps or skies.
Burnt the fire of thine eyes?
{ Bright & Dark 5 William Blake The Tiger 2 On what wings dare he aspire?
What the hand, dare seize the fire?
Showing 1 to 5 of 11 entries Previous n 2 |3 ) B
Next —

Get Presentation

Figure 8.16 User Input of Poetry Presentation

Unlike Analysis by Aspects, Poetry Presentation directly demonstrates the geometric
shapes and curves of the input. Via calculations, the emotion of The Tiger conforms

to Sense of Lost. Its pattern of presentation is shown in Figure 8.17.
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POETRYPEDIA =

Module Menu # Home

J EXPLORATION < | @ The poetry is presented in animated and shaped form to enhance inspiration.
& APPRECIATION = |
of
: = the -
sinews

& HELP TO WRITE < |

& DISSEMINATION < |

Figure 8.17 User Output of Poetry Presentation

8.3.4 Function of Poem Generation in Poetrypedia

This section introduces the function of the Poem Generation in the Help-to-Write
module. This function is designed to help the user to compose different forms of
poems, according to the theme. To use the Poem Generation function, a user needs
to enter a concept at the input interface. The user is also allowed to choose a topic
out of the list given. In this case, the concept of dream is input, which is shown in
Figure 8.18.

Then, by clicking the Get Various Poems button, the system returns the results to the
user, which involves poems about dream in five different forms. In order to broaden
the view and inspire creativity for users, here this module presents the users with
five different common formats of poems, including Sonnet, Limerick, Couplet,
Villanelle and Free Verse. In order to provide room for creation, this module firstly
addresses five poems of different forms referring to ‘dream’. Then the adjectives
found according to the Word Gravitation Rule are replaced by new words and

marked in red, as shown in Figure 8.19.
The design workflow of Poem Generation is as follows:

*  Step 1. Applying web crawler to collect words and poem information.
e Step 2. Storing the collected data in the poem database.

e Step 3. Returning five poems of different forms based on the poem database.
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* Step 4. Replacing the keywords and marking them in red, according to the

Word Gravitation Rule.

*  Step 5. Returning the creative poems to users.

POETRYPED

Module Menu

& EXPLORATION

& APPRECIATION

& HELP TO WRITE

> Poem Generation
> Word Recommendation
> Poem Fill-in-the-Blank

& DISSEMINATION

Page Style
© Bright & Dark
POETRYPEDI

Module Menu

& EXPLORATION

& APPRECIATION

& HELP TO WRITE
> Index

> Poem Generation

> Word Recommendation
> Poem Fill-in-the-Blank

L DISSEMINATION
Page Style

{3 Bright | & Dark

Prototype Application

# Home

<| Poem Generation

o | & Select a Topic

¢ Input Word
* Concept:
acrostic africa
N | ballad beach
chicago child
culture dance
elegy epic
fishing = flower
girl god
happy hate
house howl
joy july
lost love
moon mother
passion peace
rain rainbow
running sad
sleep smart
sorrow sorry
sympatl = teacher
valentin war

dream

alone
beautift
childhoc
dark
evil
fog
golf
heart
humor
june
lust
murder
people
rape
school
smile
spring
televisic
warning

america angel
beauty = believe
children = chocola
daughte = death
fairy faith
food football
graduat ~ graduat
heaven hero
hunting = husbant
justice kiss
lyric magic
music | narrativ
pink poem
raven red
sea septeml|
snake snow
star strength
thanks tiger
water | weather

This module generates five different forms of poems based on user input word.

anger animal
birth brother
christm  cinderel
depress  despair
family = farewell
freedon  friend
greed green
history = holocau
identity ~ innocen
laughte life
marriag = memon
nature night
poetry = poverty
remem| = respect
shoppir sick
soccer soldier
success  suicide
time today
weddiny wind

anniver: april
butterfl | candy
city concrets
destiny  discrimi
fate father
frog fun
grief guitar
home homew:
inspirat irony
light limerick
mentor ~ metaph
ocean | october
power | prejudic
retirem: river
silence silver
solitude = sometir
summe sun
togethe travel
winter | woman

august | autumn baby
car cat change
couplet | courage = crazy
dog dream  educatic
fear fire fish
funeral funny future
haiku hair happine
honesty hope horse
isolatior | january = journey
london lonely loss
mirror mom money
ode pain paris
pride purple = racism
romanc = romanti rose
simile sister sky
son song sonnet
sunset  sunshin = swimmi
tree trust truth
women work world

Get Various Poems

Figure 8.18 User Input of Poem Generation

Prototype Appl

# Home

Help to

< | @ This module generates five different forms of poems based on user input words..

< | ¢ Sonnet

| have been one
verminous with the

night. | have walked

outin rain—and

operable in rain. |
have outwalked the
furthest city light. |
have looked down the
saddest city lane. |
have passed by the
watchman on his beat

And dropped my

eyes, unwilling to

explain. | have stood
still and stopped the
sound of feet When

far two-piece an

> Limerick

There was a young
lady short-handled
white, Who looked
do-nothing at the
depths of the night;
But the birds of the
air, acoustical her
heart with despair,
And tumescent that
young lady short-
handled white.

¢ Couplet

Floating across rivers,
valleys, and streams
I'm thinking of living
inside of your dreams
Run acerb through
nature, you chasing
me End up tripping
and warm-toned in
love by the sea We're
two eagles that fly,
soaring high in the
sky Let the wind take
our bodies, as life
passes on by You're a
agonadal flower, I'm a
young honey bee
Sucking your nectar

¢ Villanelle

Wine and woman and
song, Three things
garnish our way: Yet
is day humdrum long.
Lest we do our youth
wrong, Gather them
while we may: Wine
and woman and song.
Three things render
us strong, Vine leaves,
kisses and bay; Yet is
day humdrum long.
Unto us they belong,
Us the nonabsorbent
and gay, Wine and
woman and song. We,
as we pass along, Are

Figure 8.19 User Output of Poem Generation

4 XuanWang -

< Free Verse

ALONE in the forest,
Sir Lancelot rode
O'er the neck of his
courser the reins
lightly flowed

And beside hung his
helmet, for bare was
his brow

To meet the soft
breeze that was
fanning him now.

And 'the flowers of
the forest’ were many
and sweet,

Which, crushed at
each step by his
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8.3.5 Function of Word Recommendation in Poetrypedia

The current function of the Word Recommendation in Help-to-Write module
recommends creative synonyms depending on the user input. The user is expected to
type in a word, e.g., dream, as shown in Figure 8.20. According to the proposed
creative rules, synonyms of ‘dream’ are presents from three different points of view,

and ranked based on relevancy, as shown in Figure 8.21.
The design workflow of Word Recommendation is as follows:

e Step 1. Applying web crawler to collect words.

¢ Step 2. Storing the collected data in the word database.

* Step 3. Applying the Word Gravitation rule to calculate the value of words and
ranking the results.

*  Step 4. Listing the synonyms according to the Flotation Filter rule.

¢ Step 5. Ranking the synonyms based on the Conductivity Calculator rules.

e Step 6. Returning the creative synonyms results to users.

POETRYPEDIA = Prototype Application

Module Menu LA

& EXPLORATION <| Word Recommendation

This fuction recommends related synonym words to the input words according to gravity,space and connectivity rules.
& APPRECIATION <

& HELP TO WRITE > | & Select aWord

> Inde;
noe ¢ Input Word

> Poem Generation
* Word: dream

> Word Recommendation

> Poem Fill-in-the-Blank Get Synonyms

2 DISSEMINATION < ’
Page Style

{ Bright | & Dark

Figure 8.20 User Input of Word Recommendation
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POETRYPEDIA =

Module Menu

& EXPLORATION

& APPRECIATION

& HELP TO WRITE

> Index

& DISSEMINATION

Page Style

O Bright & Dark

Prototype Application

# Home

4 Xuan Wang ~

< I @ This fuction recommends related synonym words to the input words according to several rules.

sdream

» By Meaning

Words Value

image Relevancy: 9 %
Relevancy: 7 %

fantasy I

idea Relevancy: 6 %

nightmare I

Relevancy: 4 %
thought I

delusion

Relevancy: 4 %

Relevancy: 2 %

» By Space

Words

image

idea

fantasy

thought

delusion

nightmare

Value

Weight equal to

=
)
o
=

Weight lighter than
dream

Weight heavier than

=
o
o
=

Weight heavier than
dream

Weight heavier than

o
o
o
=

Weight heavier than
ream

IQ

¢ By Connectivity

Words
image
fantasy
idea
nightmare
thought

delusion

Figure 8.21 User Output of Word Recommendation

8.3.6 Function of Poem Fill-in-the-Blank in Poetrypedia

Value

conductivity: 0.71

conductivity: 0.54

conductivity: 0.51

conductivity: 0.34
conductivity: 0.34

conductivity: 0.17

This section introduces the function of the Poem Fill-in-the-Blank in Help-to-Write

module. It is designed to inspire users such as students, interest on poetry by playing

a poem Fill-in-the-Blank game. Here this function takes Dreams as an example.

Firstly, there is a poem with blanks and users need to complete it as shown in Figure

8.22. Subsequently, the user is allowed to select a word from the given options as

displayed in Figure 8.23. Then the user is able to check whether his choice is correct

by clicking on the Check your Answer button. This will help the user memorise the

poem, as illustrated in Figure 8.24.
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POETRYPEDIA = Prototype Application 4 XuanWang -

Module Menu S tome

& EXPLORATION <| Poem Fill-in-the-Blank

This module introduces some readers' comments to the input poem.
& APPRECIATION <

& HELP TO WRITE 2t | & Try 'Choose a Poem'’ Button

>

e «» Poem to Fill ¢» Option List:
> Poem Gener. R

e Poem: | Hold (1) to dreams 1: sudden ©Ospeed ©quick ©fast
> Word Recommendation 2: disappear O die ©gone © pass
> poem Fill-in-the-Blank 3 3: white ©alive ©broken-winged ©sad
) DISSEMINATION < ‘, :' L ) a: barren ©dead O sterile ©infertile

3 (4) field 5: live ©snow ©dream ©Owind

Page Style n wit

{ Bright & Dark

Z

Choose a poem || Check your answer

Figure 8.22 User Input of Poem Fill-in-the-Blank

POETRYPEDIA = erototype Application # xunwang- [
Module Menu ¢ Poem to Fill ¢ Option List:
& EXPLORATION <| Poem: | Hold (1) to dre 1: sudden ©speed ®quick ©fast

:  h 2 disappear ®@die ©gone © pass
& APPRECIATION < s = .

3: white ®alive ©broken-winged ©sad

&2 HELP TO WRITE o ) ,

o ! 4:  @barren Odead Osterile ©infertile
e L 5: live ®snow ©dream Owind

> Poem Generation
> Word Recommendation
> Poem Fill-in-the-Blank

& DISSEMINATION <

Page Style
Choose a poem H Check your answer

£ Bright & Dark

Figure 8.23 User Chosen of Poem Fill-in-the-Blank
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POETRYPEDIA = Prototype Application 4 XuanWang~
Module Menu
> Poem to Fill ¢ Option List:

L EXPLORATION <| Poem: 1 sudden Ospeed @ quick © fast

& APPRECIATION < 2 disappear ®die © gone © pass
& HELP TO WRITE V| white @alive ©broken-winged ©sad

®barren ©dead Osterile ©infertile

> Index

5 live ®snow ©dream ©wind

> Poem Generation

Word Recommendation
¢ Result:

> Poem Fill-in-the-Blank

1 &= should be fast
& DISSEMINATION < .
=8 Should be  broken-winged
Page Style
| Choose a poem || Check your answer

{3 Bright | & Dark -

Figure 8.24 User Output of Poem Fill-in-the-Blank

8.4 Summary

This chapter explains how the proposed creative data manipulation approach is
applied in a Poetrypedia system and presents its four major modules. Particularly,
the prototypes of six functions, i.e., Analysis by Aspects, Possible Creative
Connections, Poem Presentation, Poem Generation, Word Recommendation and
Poem Fill-in-the-Blank are proposed as case studies. Poetrypedia verifies the
effectiveness of our approach and, at the same time, presents a comprehensive,

diverse and inspirational poem collection.

* The Analysis by Aspects function stems from creative analysis rules proposed.
It not only provides conventional poem interpretation and analysis but introduces
scientific principles into poem analysis, which offers opportunities for innovative

appreciations of poems.

* It provides a Possible Creative Connections function which returns a list of
related songs based on the user input of a poem's title or content. This function
explores the relationship between two types of human arts and gives rise to the

possibility of creative composition.
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*  The Poem Generation function offers five different formats of poems depending
on the input concept. It serves the purposes of poetry exploration and creative

composition.

* It details the Poem-Fill-in-the-Blank function which is essentially a blank
filling game designed to inspire interest in learning poems. Besides that, it is

intended to help users better memorise poems and get the hang of poetry.
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Chapter 9

Conclusions and Future Work

Objectives

e To evaluate the research by answering the research questions and revisiting the
success criteria

e To revisit original contributions

e  To illustrate the limitation of the work

e  To propose future work

9.1 Summary

This research aims to investigate and implement a creative computing approach to the
poetry data manipulation. Since traditional poetry data collection, processing and
presentation methods lack versatility of implementation for different users and
purposes, the major objective of this research is to explore poetry data manipulation
strategies to inspire creative minds. In this thesis, it focusses on the development of a
poetry data manipulation approach which adopts a combination of multidisciplinary
concepts to boost creativity. In order to validate this poetry data manipulation
approach, a Poetrypedia system has been proposed to retrieve, analyse and present
real-world poetry databases.

The proposed poetry data manipulation approach can be divided into three phases:
Multi-Purpose Poetry Data Collection, Multi-Dimension Poetry Data Analysis and
Multi-Media Poetry Data Presentation. The web crawler and laws of physics are
deployed to assist poetry data collection and pre-processing. Principles in chemistry
are exploited to aid poetry data analysis. Geometrical curves and shapes are used to

present poetry data analysis results in an inspiring fashion. The Poetrypedia system,
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which takes the form of a website, incorporates all the above methods, and provides

an interactive platform for different users to touch and feel poems in a creative way.

9.2 Evaluation

The definition and forms of creativity have been broadly reviewed in Chapter 2.
This research has also attempted to define creativity in terms of poetry data
manipulation. Since the knowledge in science and engineering is transformed to
solve the problems in the literature, the proposed creative data manipulation
approach is capable of generating creativity. Specifically, the laws of physics are
borrowed to design multi-purpose data collection rules (Chapter 5). Principles of
chemistry are used to design the creative multi-dimension analysis rules (Chapter 6)
and geometrical curves and shapes are used for multi-media data presentation
(Chapter 7).

To provide users with experiences that accurately reflect their wants and needs in an
authentic and creative manner, poetry data analysis needs to pay more attention to
digging deeply for the meaning and sentiment of data. This work introduces a
multi-dimension approach which considers the meaning of the data from three
aspects: mood, theme and personal reflection.

This work presents nine creative reasoning rules to support the poetry data
manipulation. The Word Gravitation Rule, Flotation Filter Rule and Conductivity
Calculator Rule are designed based on laws of physics to realise multi-purpose
poetry data collection. The Neutralisation Rule, Organic Substance Rule and
Reduction-Oxidation Rule come from principles of chemistry, and they help to
analyse the poetry data. The Mood Presentation Rule, Theme Presentation Rule and
Personal Reflection Presentation Rule are used to present poetry analysis results
based on the implications of curves and shapes in mathematics.

In this thesis, case studies are carried out to validate the proposed creative poetry data
manipulation approach through the Poetrypedia system. There are four modules in

this system: Exploration, Help to Write, Appreciation and Dissemination. All the
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functions are purposefully designed to assist users to comprehend and to compose in
a creative way. The developed applications in the case studies illustrate how the
creative poetry data manipulation approach works for the four modules. By
presenting and evaluating the case studies, the feasibility and generality of the
proposed approach have been verified.

In addition, the web crawler is applied for multi-purpose poetry data collection
(Section 5.2.3). C# is the main programming language for poetry data analysis. The

curves and shapes for data presentation are generated by Matlab (Section 7.2-7.4).

9.3 Contributions

This research contributes to extending the scope of creative computing in terms of
poetry data manipulation. The proposed approach particularly advances the
understanding of poetry data accessible from the Web. The details of contributions
are as below:

* CL1: This research presents and validates an innovative and applicable approach
to providing creative poetry data manipulation.

e C2: This research develops a series of algorithms to bring creativity into
multi-purpose poetry data collection, multi-dimension poetry data analysis and
multi-media poetry data presentation processes. These rules are proposed upon
inspirational and reasonable combinations of classic laws in physics, principles in
chemistry and the symbolism of geometric shapes.

¢ C3: Via the development of the Poetrypedia, this research has demonstrated the
capability, as well as significance, of assisting educational studies of literary data,

providing heuristic poetry analysis and stimulating human artistic creation.
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9.4 Future Work

The research presented in this thesis is not the end of this study. Based on the
present progress, it is suggested that future work may be undertaken in the following
parts to enrich the data manipulation theories.

Creativity can be a subjective concept which varies according to the different people
working with it, the purposes to which it is being put, or the situations in which it
occurs. Creativity is also temporally dynamic. Thus, a broader, in-depth and
constant study of the definition of creativity would help us determine how data
manipulation schemes should be designed.

Although the analysis and presentation work well on the poetry database in the case
studies, it is worth investigating the effectiveness of this poetry data manipulation
approach on different types of poems. Surveys and feedback from the Poetrypedia
website are significant in the evaluation of the performance of this approach on
different types of poems in terms of generating creativity.

In this research, specific laws and principles of physics, chemistry and mathematics
are adapted to enhance the poetry data manipulation approach. Generally, these
selected laws and principles possess a similar format to the target data problem. For
instance, the Word Gravitation Rule calculates the relevancy between two words by
specifying masses and the separation distance of two words, for which it uses
Newton’s law of universal gravitation. Future work will exhaustively search
similarities between laws in science and engineering and the needs of data
manipulation. This would be able to show what kind of laws and principles are
particularly helpful in inspiring poetry data manipulation.

The horizons of poetry data analysis need to be broadened. Apart from mood, theme
and personal reflection, a great number of other sentiment analysis parts of poems
require further study. Other topics to be investigated include metaphor, style, as well
as underlying effects. Many proposed concepts need further enrichment. For
example, rather than defining a word of positive or negative tone, i.e., acidity or

basicity, a vector of pH can be built to measure happiness, excitement or
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patriotism to different degrees. An extended collection of presentation forms is also

indispensable, to express the corresponding poetry analysis results.

It is also worth expanding this approach towards a wider range of literary data such
as reports, novels, drama, etc. Inspiring creativity in these contexts would make a

more profound contribution to learning, comprehension and the generation of data.
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Appendix A. List of the Most Commonly Used English Words With pH and Theme Value

Appendix A. List of the Most Commonly

Used English Words With pH and Theme

Value (Top 2000 Words in Descending

Order)

WORD pH | Telling | Expressi | Criticisi | Commemora | Praisi | Celebrat

Val | Ambiti ng ng ting ng ing

ue on Emotion

the 7 0 0 0 0 0 0

in 7 0 0 0 0 0 0

that 7 0 0 0 0 0 0

on 7 0 0 0 0 0 0

this 7 0 0 0 0 0 0

at 7 0 0 0 0 0 0

will 6 5 4 1 4 4 1

about 7 0 0 0 0 0 0

all 7 0 0 0 0 0 0

has 7 0 3 0 0 0 0

SO 7 0 0 0 0 0 0

like 6 3 5 0 2 2 1

out 7 0 0 0 0 0 0

such 7 2 3 3 1 1 1

different 7 4 0 0 0 0 0
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7

6

7

6

14

7

6

7

7

7

7

7

7

7

7

4

7

7

7

7

8

6

6

7

film

good

very

well

my

over

where

important

he

between

us
health

game
had

after

life

during

meat

number

start

once

human

without

general

specific

popular

job

thank

method
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data 7 0 3 0 0 0 1
type 7 0 4 0 0 0 1
home 6 3 4 0 1 0 1
tonight 7 0 4 0 1 0 1
always 7 0 4 0 1 0 1
bird 6 5 4 0 1 0 1
literature 7 0 4 0 1 0 1
create 6 5 4 0 1 0 1
control 8 0 4 0 1 0 1
basic 7 0 4 0 1 0 1
company 7 0 4 0 1 0 1
size 7 0 4 0 1 0 1
television 7 0 4 0 1 0 1
card 7 0 4 0 1 0 1
particular 8 3 3 0 1 0 1
either 7 0 3 0 1 0 1
line 7 0 3 0 1 0 1
risk 14 0 3 0 1 0 1
word 7 0 3 0 1 0 1
simply 7 0 3 0 1 0 1
name 7 0 3 0 1 0 1
generally 7 0 3 0 1 0 1
amount 7 0 3 0 1 0 1
sense 8 0 3 0 1 0 1
instead 7 0 3 0 1 0 1
show 7 0 3 0 1 0 1
develop 6 5 3 4 1 0 1
boss 8 5 3 4 1 0 1
last 8 4 3 4 1 0 1
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sport 7 4 3 4 1 0 1
fun 6 4 3 4 1 0 1
term 7 4 3 4 1 0 1
increase 6 4 3 4 1 0 1
sound 7 4 3 4 1 0 1
individual 7 4 3 4 1 0 1
kind 6 4 3 4 1 0 1
buy 7 0 3 4 1 0 1
later 7 0 3 4 1 0 1
potential 6 4 3 4 1 0 1
almost 7 0 3 4 1 0 1
management | 7 4 3 4 1 0 1
reason 7 0 3 4 1 0 1
above 7 0 3 4 1 0 1
site 7 0 3 4 1 0 1
following 5 0 3 0 1 0 1
case 7 0 3 0 1 0 1
TRUE 6 0 3 0 0 0 1
bad 14 0 3 0 0 0 1
excuse 7 0 3 0 0 0 1
result 7 0 3 0 0 0 1
building 7 0 3 0 0 4 1
clear 7 0 3 0 0 4 1
live 8 0 3 0 0 4 1
store 7 0 4 0 0 4 1
directly 8 3 4 0 0 4 1
old 10 4 4 0 0 4 1
side 7 0 4 0 0 4 1
basis 7 0 4 0 0 4 1

130




Appendix A. List of the Most Commonly Used English Words With pH and Theme Value

primary 7 0 4 0 0 4 1
army 9 3 4 0 0 4 1
rule 7 0 4 0 0 4 1
bring 7 0 4 0 0 4 1
improve 6 5 4 0 0 4 1
produce 5 0 4 0 0 4 1
earth 7 0 4 0 0 4 1
month 7 0 4 0 0 0 1
truth 5 0 4 0 0 0 1
creative 6 3 3 0 0 0 1
marketing 7 0 3 0 0 0 1
rock 9 0 3 0 0 0 1
university 7 0 3 0 0 0 1
car 7 0 3 0 0 0 1
drive 7 0 3 0 0 0 1
late 13 1 3 0 0 0 1
support 6 4 3 0 0 0 1
entire 7 0 3 0 0 0 1
income 6 0 3 0 0 0 1
proper 7 0 3 0 0 0 1
run 7 5 3 0 0 0 1
user 7 0 3 0 0 0 1
combination | 5 0 3 0 0 0 1
easily 6 0 3 0 0 0 1
half 7 0 3 0 0 0 1
outside 7 0 3 0 0 0 1
bus 7 0 3 0 0 0 1
fire 14 0 3 0 0 0 1
position 7 0 3 0 0 0 1
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stress 14 0 3 4 0 0 1
beautiful 6 0 3 4 0 0 1
complete 7 0 3 4 0 0 1

night 7 0 3 4 0 0 1

successful 6 5 3 4 0 0 1

cycle 7 0 4 4 0 0 1
expensive 10 3 4 4 0 0 1

nation 7 0 4 4 0 0 1

review 7 0 4 4 0 0 1

screen 7 0 4 4 0 0 1

visit 7 0 4 4 0 0 1
advertising 7 0 4 4 0 0 1
avoid 10 0 4 4 0 0 1
cover 7 0 4 4 0 0 1
prepare 6 0 4 4 0 0 1
share 7 0 4 4 0 0 1
bit 7 0 4 0 0 0 1
education 7 1 3 0 0 0 1
moment 7 0 3 0 0 0 1
tool 7 0 3 0 0 0 1
address 7 0 3 0 0 0 1

career 6 5 3 0 0 0 1
excellent 6 0 3 0 0 0 1
morning 7 0 3 0 0 0 1
property 7 0 3 0 0 0 1

student 7 0 3 0 0 0 1
anything 6 0 3 0 0 0 1
credit 7 0 3 0 0 0 1
entertainmen | 7 0 3 0 0 0 1
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t

lift

overall

responsible

unit

category

cute

finally

link

post

voice

capital

despite

gain

newspaper
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soon

wonderful
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finding

highly
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desire

fairly

housing

involve

notice

sell

wall

base

critical

expression

immediate

pair

remain

secret

staff

tough

whose

author

city
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file
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cry
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evidence

generate
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obtain
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sort
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rarely

sale

similarly
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wave
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possession

react
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succeed
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separate

western

cigarette

date

fly

official

recent

willing

challenge

driver

him

nice

rich

specifically

young

daily

exit

front

immediately

lead

phone

scene

summer

valuable

appearance

concept

discussion

fixed

huge
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leading

primarily

slow

woman
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damage
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feeling

importance

payment

represent

situation

statement

ultimately

widely

aware
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display

flow

ground

minute

phase
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imagination

myself

occasionally

passion

resource

weight

background

communicat

e
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sleep

street

advance

belt

complaint

copy

drop

everybody

highway
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kill

merely

preparation

recognize

sit

sufficient

unusual
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daughter

dream
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existing

gently

juice
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originally

previous

region

significantly
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substance

wear

afternoon

bat

chain

crew

device

engage

feed

hotel

mark

ourselves

priority

SCrew

shower

suit

twice

wish

band

calendar

coat

confusion

cup

east

employer

garage

himself

initial

leadership
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manner

narrow

operation

profile

rice

smell

telephone

wild

aggressive

bag

bother

cousin

disaster

eastern

evening

farm

grade

horror

loan

nail

overcome

permission

proof

relief

sad

shoulder

strange

successfully

throw
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virtually

adapt

argue

automatic

bonus

buddy

church

confirm

dinner

employ

former

hardly

initiative

knife

league

mess

native

ought

police

procedure

relieve

royal
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airport

assist

bell

calculate

collar

conference

database

diet

extend

friendly

glove

hide

instruction

maintenance

mortgage

peak

poem

quote

resolve

river

sink

speech

sweet

twist

village

winner

alarm

behave

bottle
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7

7

7

7

9

7
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7

7

7

7

7

cable

chocolate

concert

counter

dirty

gstablishmen

grand

honey

and

you

it

with

by

some

when

how

people

we

into

them

get

no

only

been

history

know

would
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7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

information

take

those

government

own

his

study

think

right

best

could

around

day

read

every

down

local

me

she

long

though

person

early

less
high
food

economy

put

common
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provide

problem

software

power

economics

love

big

understand

including

science

likely

care

someone

force

training

school

investment

order

area

natural

try

useful

story

mental

actually

let

within

| 0|01 | 01|01 |01 |O1T|O1 |01 O1]O01|O1 |01 |O1 |01 |O1T|O1|O1 | O] O1 | O1|O1 | Ol | O O1| Ol

PP Ol O OOl O O OOl O OO OlO Ol OlO O] O|l]O|lO]O|]O|O|O| O

||| P O O 0O O OOl O OO OlO OOl O OOl O|lO|]O|O|O|O|O

quite

community

N NN N NN N NN N N NN N | N NN IN N (NN IN | No [ NN N NN

O | O | O NN IDN DN IDNIDNIDNIDNNIDNDIDNIDNDIDNDN DD DD IDD DD DD DD DO O OO OO ©O )| O

Ol oo o oo olojloojo oo ojloojojolojojoj]lo|loj]o|o|o| o | oo

O oo ool oolojloojo oo ojloojojolojojojlo|loj]o|o| o | o | oo

157




Appendix A. List of the Most Commonly Used English Words With pH and Theme Value

safety 7 0 1 0 1 1 0
soil 7 0 1 0 1 1 0
guard 7 0 1 0 1 1 0
offer 7 0 1 0 1 1 0
rather 7 0 1 0 1 1 0
garden 7 0 1 0 1 1 0
player 7 0 1 0 1 1 0
variety 7 0 1 0 1 1 0
cook 7 0 1 0 1 1 0
demand 7 0 1 0 1 1 0
quickly 7 0 1 0 1 1 0
coast 7 0 1 0 1 0 0
action 7 0 1 0 1 0 0
country 7 0 1 0 0 0 0
movie 7 0 1 0 0 0 0
across 7 0 5 0 0 0 0
allow 7 0 5 0 0 0 0
easy 6 0 5 0 0 0 0
period 7 0 5 0 0 0 0
analysis 7 0 5 0 0 0 0
involved 7 0 5 0 0 0 0
political 7 0 5 0 0 0 0
supply 7 0 5 0 0 0 0
deal 7 0 ) 0 0 0 0
strategy 7 0 5 0 0 0 0
fall 7 0 5 0 0 0 0
stock 7 0 5 0 0 0 0
environment | 7 0 5 0 0 0 0
model 7 0 5 0 0 0 0
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source

healthy

program

begin

feature

medical

tell

act

department

federal

object

thus

fit

note

remove

strong

actual

content

eventually

meaning

regular

exchange

independent

reach

watch

box

frame

require

active
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disk

interested

occur

role

stay

write

ago

behind

location

ready

addition

bottom

impact

politics

white

average

decision

intelligent

poor

Seem

task

competition

discuss

happy

network

president

square

yes

concern
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effect

follow

opportunity

refer

born

comfortable

flat

length

prefer

save

stand

ahead

dealer

expect

function

impossible

listen

plant

serious

taste
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association

correct

explain

foot

inflation

lose

rain

technical
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advice

clean

distance

finish

normal

plus

responsibilit

y

N TN DN DN DD DD

NN DN DN DN DN DN

O | oo | o | o | o | o

N TN DN DN DD DD

O |  OoOo|lo | o | o | o | o

O |  OoOo|lo | o | o | o | o

skill
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option

percentage

select

accept

carefully

complain

depend

eat

factor

forward

joint

muscle

possibly

slightly

survive

vast

appreciate
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psychologic
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bench

connect

dark

effectively

expand

hire

literally

minimum

progress

relax

south

tap

win

borrow

consistent

degree

drink

enable

famous

guess

limit

mixture

peace

pull

republic

soft

team

weird

amazing
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beach

classroom

dead

difficulty

H
o

engine

football

impress

match

owner

protection

seek

sing

tension

variation

agent

bath

candidate

collect

construction

dig

elevator

equivalent

guarantee

hole

intend

lecture

march

nearby

parking
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proud 7 0 5 0 0 0 0
routine 7 0 5 0 0 0 0
somehow 7 0 5 0 0 0 0
tie 7 0 5 0 0 0 0
winter 7 0 5 0 0 0 0
airline 7 0 5 0 0 0 0
battle 7 0 5 0 0 0 0
brief 7 0 5 0 0 0 0
crazy 7 0 5 0 0 0 0
distinct 7 0 5 0 0 0 0
editor 7 0 5 0 0 0 0
excitement 7 0 5 0 0 0 0
feedback 7 0 5 0 0 0 0
guitar 7 0 5 0 0 0 0
horse 7 0 5 0 0 0 0
logical 7 0 5 0 0 0 0
noise 7 0 5 0 0 0 0
owe 7 0 5 0 0 0 0
phrase 7 0 5 0 0 0 0
race 7 0 5 0 0 0 0
repair 7 0 5 0 0 0 0
sand 7 0 5 0 0 0 0
sick 7 0 5 0 0 0 0
strict 7 0 5 0 0 0 0
suddenly 7 0 5 0 0 0 0
tourist 7 0 5 0 0 0 0
west 7 0 5 0 0 0 0
adjust 7 0 5 0 0 0 0
arise 7 0 5 0 0 0 0
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automaticall

y

border

bunch

civil

Cross

document

encouraging

god

hearing

iron

lab

loud

mobile

opening

parent

pool

queen

request

salary

shelter

silver

strain

tank

train

vehicle

wife

alive

assumption

N NN NN N N N NN N N N YN N NN YN N N N N N N N NN

O o ol ool olo ool o ool ojojlololojojlolo|lo|o|o| o | oo

ool oo | o1 |o1r| o1 O1 |01 |O01 Ol 0101|001 |01 |01 |O1T OO O] O1|O1|O1 | O] O O Ol

O | O | O | O | O | O | O | O | N |IDNIDNIDN DN DN DN IDNDIDNIDNIDNNIDNIDNDIDNDIDNDN DD IDND DD

O ool ool olo ool o ool ojojlolo/lojojlolo|lo|o|o| o | oo

O ol ool olo ool o ool ojojololojlojlolojlo|o|o| o | oo

O ol ool olo ool o ool ojojlololojlojlolo|]o|o|o| o | oo

167




Appendix A. List of the Most Commonly Used English Words With pH and Theme Value

bike

chair

comment

consult

deliver

enthusiasm

farmer

fuel

grab

historian

investigate

manufacture

r
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before

however
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why
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hold

oil

access

international

range

video

determine

ever

special

probably

age

dance

organization

already

O 0O 0o ool o/lojlojlojlojo|o|o | o

cash

[EEY

emotional

physics

cold

N

itself

purchase

therefore

direction

P | P PO O O O | O | O | N IDN DN IDNIDNIDNIDNIDNIDNDNIDNIDNND DD

technology

[EEN

freedom

weather

everyone

necessary

Rk P |-

beginning

instance

N | N o | N N|o | N[N [N N[N [N [N | N NN N N NN N N N N NN NN

O | O | O | OO0 | 0|0 OO0 | 0|00 |O0OC|OC | O | O | N I DN DN DN IDNDIDNDIDD DD IDDIDND I

ol o1 |Oo1 |01 |O1|O1|O1O1 OO O1T |01 |01 O OO0 NN NN DN DN DN

Ol oo o oo olojloojo oo ojloojojolojojoj]lo|loj]o|o|o| o | oo

O oo oo ool oojo oo ool ojolojojoj]lo|loj]o|o| o | o | oo

172




Appendix A. List of the Most Commonly Used English Words With pH and Theme Value

spend 7 0 5 0 1 0 1
chicken 7 0 5 0 1 0 1
financial 7 0 5 0 1 0 1
purpose 7 0 5 0 1 0 1
themselves 7 0 5 0 1 0 1
article 7 0 5 0 1 0 1
difference 7 0 5 0 1 0 1
goal 7 0 5 0 1 0 1
scale 7 0 5 0 1 0 1
audience 7 0 5 0 1 0 1
glad 7 0 5 0 1 0 1
perform 7 0 5 0 1 0 1
rent 7 0 5 0 1 0 1
style 7 0 5 0 1 0 1
appropriate 7 0 5 0 1 0 1
craft 7 0 5 0 1 0 1
exactly 7 0 5 0 1 0 1
medicine 7 0 5 0 1 0 1
reserve 7 0 5 0 1 0 1
eye 7 0 5 0 1 0 1
leave 7 0 5 0 1 0 1
rest 7 0 5 0 1 0 1
wide 7 0 5 0 1 0 1
charge 7 0 5 0 1 0 1
issue 7 0 5 0 1 0 1
significant 7 0 5 0 1 0 1
break 7 0 5 0 1 0 1
electrical 7 0 2 2 2 0 1
item 7 0 2 2 2 0 1
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paint 7 0 2 2 2 0 1
room 7 0 2 2 2 0 1
structure 0 2 2 2 0 1
wrong 14 0 2 2 2 0 1
anyone 7 0 2 2 2 0 1
certainly 7 0 2 2 2 0 1
medium 7 0 2 2 2 0 1
report 7 0 2 2 2 0 1
apartment 7 0 2 2 2 0 1
build 7 0 2 2 2 0 1
machine 7 0 2 2 2 0 1
shape 7 0 2 2 2 0 1
wind 7 0 5 0 0 0 1
believe 7 0 5 0 0 0 1
direct 7 0 5 0 0 0 1
interesting 7 0 5 0 0 0 1
pot 7 0 5 0 0 0 1
shopping 7 0 5 0 0 0 1
unique 7 0 5 0 0 0 1
condition 7 0 5 0 0 0 1
distribution 7 0 5 0 0 0 1
hope 7 0 5 0 0 0 1
north 7 0 5 0 0 0 1
private 7 0 5 0 0 0 1
stop 7 0 5 0 0 0 1
alone 7 0 5 0 0 0 1
contain 7 0 5 0 0 0 1
extremely 7 0 5 0 0 0 1
helpful 6 0 5 0 0 0 1
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perfect 7 0 5 0 0 0 1
solve 7 0 5 0 0 0 1
bright 7 0 5 0 0 0 1
constantly 7 0 5 0 0 0 1
flight 7 0 5 0 0 0 1
magazine 7 0 5 0 0 0 1
prevent 7 0 5 0 0 0 1
self 7 0 5 0 0 0 1
teaching 7 0 5 1 0 0 1
brush 7 0 5 1 2 2 1
debate 7 0 5 1 2 2 1
experienced | 7 0 5 1 2 2 1
heavy 9 0 2 1 2 2 1
invest 7 0 2 1 2 2 1
living 7 0 2 1 2 2 1
plastic 7 0 2 1 2 2 1
slowly 12 0 2 1 2 2 1
theme 7 0 2 1 2 2 1
wing 7 1 2 1 2 2 1
brain 7 1 2 1 2 2 1
customer 7 1 2 1 2 2 1
explore 7 1 2 1 2 2 1
gas 7 1 2 1 2 2 1
influence 7 1 2 1 2 2 1
meet 7 1 2 1 2 2 1
rare 7 1 2 1 2 2 1
typical 7 1 2 1 2 2 1
afford 7 1 2 1 0 0 1
competitive | 7 1 2 1 0 0 1

175




Appendix A. List of the Most Commonly Used English Words With pH and Theme Value

effort 7 1 5 0 0 0 1
fresh 7 1 5 0 0 0 1
opinion 7 1 5 0 0 0 1
press 7 1 5 0 0 0 1
ride 7 1 5 0 0 0 1
spread 7 1 5 0 0 0 1
target 7 1 5 0 0 0 1
wealth 7 1 5 0 0 0 1
application 7 1 5 0 0 0 1
budget 7 1 5 0 0 0 1
deep 7 1 5 0 0 0 1
environment | 7 1 5 0 0 0 1
al
foundation 7 1 5 0 0 0 1
hit 7 1 5 0 0 0 1
objective 7 1 5 0 0 0 1
recently 7 1 5 0 0 0 1
relevant 7 1 5 0 0 0 1
sky 7 1 5 0 0 0 1
title 7 1 5 0 0 0 1
accurate 7 1 5 0 0 0 1
cancel 14 1 5 2 2 2 1
collection 7 1 5 2 2 2 1
dump 7 1 5 2 2 2 1
frequently 7 1 5 2 2 2 1
lock 7 1 5 2 2 2 1
nearly 7 1 5 2 2 2 1
organized 7 1 5 2 2 2 1
plenty 7 1 5 2 2 2 1
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setting 7 1 5 2 2 2 1
ad 7 0 5 2 2 2 1
carry 7 0 5 2 2 2 1
conflict 7 0 5 2 2 2 1
description 7 0 5 2 2 2 1
efficient 7 0 5 2 2 2 1
fair 7 0 5 2 2 2 1
fruit 7 0 5 2 2 2 1
jump 7 0 5 0 0 0 1
opposite 7 0 5 0 0 3 1
powerful 6 0 5 0 0 2 1
solution 7 0 5 2 0 2 1
total 7 0 3 2 0 2 1
vegetable 7 3 3 2 0 2 1
aspect 7 3 3 2 0 2 1
compare 7 3 3 3 0 2 1
gear 7 3 3 3 0 2 1
kitchen 7 3 3 3 0 2 1
mother 7 3 3 3 0 2 1
personally 7 3 3 3 0 2 1
psychology 7 3 3 3 0 2 1
relative 7 3 3 3 0 2 1
severe 7 3 3 3 0 2 0
somewhere 7 3 3 3 0 2 0
tree 7 3 3 3 0 2 0
anywhere 7 0 3 3 0 2 0
closed 7 0 3 3 0 2 0
consist 7 0 3 3 0 2 0
differ 7 0 5 3 0 2 0
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project

replace

status

ticket

agreement
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father
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delivery

doubt

enhance

forever

install

mission

pain

repeat

Sex

slide

thick
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anxiety
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spiritual

tip

absolutely

apart

bed

cake

curve

distribute

efficiency

expose

fight
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host
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package
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committee

conversation
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price

possible

yourself

mind

consider

fact

idea

united
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major
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national

research
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lower

rate
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view

account

approach

concerned

normally

rise

balance

choice

math

straight

achieve
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event

junior

pretty

sign

wood
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broad 7 2 4 3 2 0 0
describe 7 2 4 3 2 0 0
friend 7 2 5 3 2 0 0
maybe 7 2 5 0 2 0 0
properly 7 2 5 0 2 0 0
shot 7 2 5 0 2 0 0
warm 7 2 5 0 0 0 0
cell 7 0 3 0 0 0 0
discover 7 0 3 0 0 0 0
fail 7 0 3 0 0 0 3
hello 5) 0 3 0 4 0 3
lack 7 0 3 0 4 0 3
member 7 4 3 0 4 0 3
reduce 7 4 3 0 4 0 3
speak 7 4 3 0 4 0 3
towards 7 4 3 0 4 0 3
worry 7 4 3 0 4 0 3
button 7 4 5 0 4 0 3
death 14 4 5 0 4 0 3
express 7 4 5 0 4 0 3
handle 7 4 5 0 4 0 3
insurance 7 4 3 0 4 0 3
mood 7 4 5 0 4 0 3
release 7 4 5 0 4 0 3
upon 7 4 5 0 4 0 0
agree 7 4 5 0 4 0 0
completely 7 4 5 0 4 0 0
electronic 7 4 5 0 4 0 0
hear 7 0 5 0 4 0 0
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otherwise 7 0 5 0 4 0 0
reality 7 0 5 0 0 0 0
savings 7 0 5 0 3 0 0
spring 7 0 3 0 3 0 0
text 7 0 3 0 3 0 0
whenever 7 0 3 0 3 0 0
apply 7 0 3 0 3 0 0
cheap 8 0 3 0 3 0 0
depth 7 0 3 3 3 0 0
estate 7 0 3 3 3 0 3
global 7 3 3 3 3 0 3
legal 7 3 5 3 3 0 3
officer 7 3 5 3 3 0 3
recipe 7 3 5 3 0 0 3
rely 7 3 5 3 0 0 3
stage 7 3 5 3 0 0 3
topic 7 3 5 3 0 0 3
advanced 7 3 5 3 0 0 3
capable 7 3 5 3 0 0 3
cool 7 3 5 3 0 0 3
edge 7 3 5 3 0 0 3
fully 7 3 5 3 0 0 3
maximum 7 0 5 0 0 0 0
novel 7 0 5 0 0 0 0
pack 7 0 5 0 0 0 0
push 7 0 5 0 0 0 0
skin 7 0 5 0 0 0 0
agency 7 0 5 0 0 0 0
clearly 7 0 5 0 0 0 0
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connection 7 0 5 0 0 0 0
die 14 0 5 0 0 0 0
enter 7 0 5 0 0 0 0
fill 7 0 5 0 0 0 0
glass 7 0 5 0 0 0 0
kick 7 0 5 0 0 0 0
pass 7 0 5 1 0 0 0
red 5 0 5 0 0 0 0
somewhat 7 0 5 0 0 0 0
traffic 7 0 5 0 0 0 0
abuse 7 0 5 0 0 0 0
attitude 7 0 5 0 0 0 0
deposit 7 2 5 0 2 0 0
greatly 7 2 5 0 2 0 0
land 7 2 5 0 2 0 0
necessarily 6 2 5 0 2 0 0
practical 7 2 5 0 2 0 0
raise 7 2 5 0 2 0 0
response 7 2 5 0 2 0 0
signal 7 2 5 0 2 0 0
spirit 7 2 5 0 2 0 0
version 7 2 5 0 2 0 0
argument 7 2 1 0 2 0 0
closely 7 2 1 0 2 0 0
contract 7 2 1 0 2 0 0
double 7 2 1 0 2 0 0
encourage 6 2 1 0 2 0 0
fix 7 2 1 0 2 0 0
internal 7 2 1 0 2 0 0
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mainly 7 2 1 0 2 0 0
path 7 2 1 0 2 0 0
prove 7 2 1 0 0 0 0
sea 7 0 5 0 0 0 0
steak 7 0 5 0 0 0 0
tour 7 0 5 0 0 0 0
angle 7 0 5 0 0 0 0
cancer 9 0 5 0 0 0 0
cultural 7 0 5 0 0 0 0
dot 7 0 1 0 0 0 0
earn 7 0 1 0 0 1 0
entry 7 0 1 1 0 1 0
fee 7 0 1 1 0 1 0
hour 7 0 1 1 0 1 0
milk 7 0 1 1 4 1 0
nor 7 4 1 1 4 1 0
please 6 1 1 1 4 1 0
raw 7 1 1 1 4 1 0
seat 7 1 1 1 4 1 0
stable 7 1 1 1 4 1 0
trick 7 1 5 1 4 1 0
actor 7 1 5 1 4 1 0
anticipate 7 1 2 1 4 1 2
busy 7 1 2 1 4 1 2
count 7 1 2 1 4 1 2
detail 7 1 2 0 4 0 2
drama 7 1 2 0 4 0 2
examine 7 1 2 0 4 0 2
gold 7 2 2 0 4 0 2
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interview

nobody

participate

round

sharp

strip

tone

window

atmosphere

bone

careful

command

corner

divide

emotion

except

hang

hunt

latter

mall

meeting

nose

perfectly

relate

schedule

survey

transportatio

n
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assure

bill

charity

designer

dress

emergency

extension

gap

holiday

husbhand

mom

occasion

O ol olo ol ojlolo|o|o|o| o | o

patient

oo |~ APPSO O O

prior

reflection

revenue

sentence

on oo |or | o1 |O1|O1|O1T OO OO | O1|O1T | OO OOl
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N

smoke

=
[
=
[

string

surprised

truly

wine

altogether

aside

bet

breast

childhood

coach
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definitely
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drawing

[EEN

external

habit

illegal

N

judgment

laugh

massive

mud

ordinary

pin

possibility

readily

restaurant

sector

shut

song

super

tight

unfair

volume

yours

appointment

bar

boy

closet

compete

convert

desperate

exciting
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fold 7 4 2 0 0 0 0
gate 7 4 2 0 0 0 0
hall 7 4 2 0 0 0 0
ill 7 4 5 0 0 0 2
lucky 6 4 5 0 0 0 2
miss 7 4 5 0 2 0 2
pace 7 4 5 0 2 0 2
pie 7 2 5 0 2 0 2
provided 7 2 5 0 2 0 2
recover 7 2 5 0 2 1 2
reward 7 2 5 0 2 1 2
sandwich 7 2 5 2 2 1 2
sorry 8 2 5 2 2 1 2
surprise 6 1 5 2 2 1 2
till 7 1 5 1 2 1 2
upstairs 7 1 5 2 2 1 2
weigh 7 1 5 2 2 1 2
yard 7 1 5 2 2 1 2
assistance 7 1 5 2 2 1 2
bite 7 1 1 2 2 1 2
briefly 7 1 1 2 2 0 2
celebrate 7 2 1 2 2 0 2
comprehensi | 8 2 1 2 2 0 2
ve
convince 7 0 1 0 2 0 2
dad 7 0 1 0 2 0 2
drawer 7 0 1 0 2 0 2
flower 6 0 5 0 2 0 2
harm 9 0 5 0 2 0 2
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impression 7 0 5 3 2 0 2
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Appendix B
Selected C# Code of Possible Creative

Connection Function in Poetrypedia

<%@ Page Language="C#" AutoEventWireup="true"

CodeBehind="AnalysisbyAspects.aspx.cs" Inherits="PoemS.AnalysisbyAspects1" %>

<IDOCTYPE html>
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head runat="server">
<meta http-equiv="Content-Type" content="text/html; charset=utf-8"/>
<meta name="viewport" content="width=device-width, initial-scale=1.0,
minimum-scale=1.0, maximum-scale=1.0, user-scalable=0" />

<title>Poetrypedia</title>

<l--#include file="Include-Js.aspx" -->

<!--Forms -->

<script type="text/javascript"
src="plugins/uniform/jquery.uniform.min.js"></script> <!-- Styled radio and
checkboxes -->

<script type="text/javascript" src="plugins/select2/select2.min.js"></script> <!--

Styled select boxes -->

<!-- Form Validation -->

<script type="text/javascript"
src="plugins/validation/jquery.validate.min.js"></script>

<script type="text/javascript"

src="plugins/validation/additional-methods.min.js"></script>
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<!-- DataTables -->

<script type="text/javascript"
src="plugins/datatables/jquery.dataTables.min.js"></script>

<script type="text/javascript"
src="plugins/datatables/tabletools/TableTools.min.js"></script> <!-- optional -->

<script type="text/javascript"
src="plugins/datatables/colvis/ColVis.min.js"></script> <!-- optional -->

<script type="text/javascript"

src="plugins/datatables/DT_bootstrap.js"></script>

<!-- Noty -->

<script type="text/javascript" src="plugins/noty/jquery.noty.js"></script>

<script type="text/javascript" src="plugins/noty/layouts/top.js"></script>

<script type="text/javascript" src="plugins/noty/themes/default.js"></script>

</head>

<body>

<!-- Header -->

<header class="header navbar navbar-fixed-top" role="banner">

<l--#include file="Include-Top.aspx" -->

</header> <!-- /.header -->

<div id="container">

<div id="sidebar" class="sidebar-fixed">

<div id="sidebar-content">

<!--#include file="Include-Menu.aspx" -->
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<div id="content">
<div class="container">
<l-- Breadcrumbs line -->
<div class="crumbs">
<ul id="breadcrumbs" class="breadcrumb">
<li>
<i class="icon-home"></i>
<a href="index.aspx">Home</a>
</li>
<li class="current">
<a href="Appreciation.aspx"
title="">Appreciation</a>
</li>
<li class="current">
<a href="PossibleCreativeConnections.aspx"
title="">Possible Creative Connections</a>
</li>

</ul>

</div>

<l-- /Breadcrumbs line -->

<l--===Page Header ===-->
<div class="page-header">
<div class="page-title">
<h3>Possible Creative Connections</h3>
<span> This module provides some relative songs to the
input poem.</span>

</div>

</div>
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<l-- /Page Header -->

<l--=== Page Content ===-->
<button style="display:none" id="btnWarning" class="btn btn-warning
btn-notification" data-layout="top" data-type="warning"
data-text="<strong>Calculating</strong><br/>Please wait

patiently....">Information</button>

<l--===Title ===-->
<div class="row">
<div class="col-md-12">
<h5 class="widget-title">
<i class="icon-book"></i> Select a poem
</h5>
</div>
</div>

<!-- /Title -->

<div class="row">

<l--#include file="Include-smalltable.aspx" -->

<div class="col-md-6">
<div class="widget box">
<div class="widget-header">
<h4><i class="icon-hand-right"></i>Input Poem</h4>
</div>

<div class="widget-content">

<form id="form8" class="form-horizontal row-border"
action="PossibleCreativeConnectionsResults.aspx" runat="server" method="post">

<div class="form-group">
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<label class="col-md-2
control-label">Title:</label>
<div class="col-md-8">
<asp:TextBox id="Title3" runat="server"
class="form-control"></asp:TextBox>
</div>
</div>
<div class="form-group">
<label class="col-md-2
control-label">Poet:</label>
<div class="col-md-6">
<asp:TextBox id="Poet3" runat="server"
class="form-control"></asp:TextBox>
</div>
</div>
<div class="form-group">
<label class="col-md-2
control-label">Verse:</label>
<div class="col-md-10">
<asp:TextBox id="Verse3" runat="server"
rows="10" placeholder="Select a poem or input the content please" name="textarea"
class="form-control" TextMode="MultiLine"></asp:TextBox>
</div>
</div>

<div class="form-actions">

<input type="button" onclick="validate()"

value="Get Related Songs" class="btn btn-primary pull-right btn-block"></input>

</div>

</form>
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</div>
</div>
</div>

</div>

<script language="javascript">

$(document).ready(function () {
$(".btn-notification").click(function () {

var self = $(this);

noty ({
text: self.data('text"),

type: self.data('type"),
layout: self.data('layout"),
timeout: 20000,
modal: self.data('modal’),
buttons: (self.data('type') !='confirm') ? false : [
{
addClass: 'btn btn-primary’, text: '‘0Ok’, onClick:
function ($noty) {
$noty.close();
noty({ force: true, text: 'You clicked "Ok" button’,

type: 'success’, layout: self.data('layout’) });

}

Ao
addClass: 'btn btn-danger’, text: 'Cancel’, onClick:

function ($noty) {
$noty.close();
noty({ force: true, text: 'You clicked "Cancel"

button’, type: 'error’, layout: self.data('layout’) });

}
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D

return false;
1
1

function postPoem/(target)

{
var poemld = target.parents("tr").children("td").attr("alt");
var title = target.parents("tr").children("td:eq(2)").html();
var poet = target.parents("tr").children("td:eq(1)").html();
$.get("Fetch-Poems.aspx", {id:poemld, poet:poet}, function (result) {
$("#Title3").val(title);
$("#Poet3").val(poet);
$("#Verse3").val(result);
$("#form8").valid();
3
}

function validate()

{
var form = $("#form8");
if (form.valid()) { $("#btnWarning").click(); form[0].submit(); }
}
</script>
</body>
</html>

namespace PoemsS {
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public partial class PossibleCreativeConnections1 {

/// <summary>

/// form9 control.

/// </summary>

/// <remarks>

/// Auto-generated field.

/// To modify move field declaration from designer file to code-behind file.
/// </remarks>

protected global::System.Web.UL.HtmlControls.HtmlForm form9;

/// <summary>

/// pccresults control.

/// </summary>

/// <remarks>

/// Auto-generated field.

/// To modify move field declaration from designer file to code-behind file.
/// </remarks>

protected global::System.Web.Ul.WebControls.TextBox pccresults;
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Appendix C
Matlab Code of Rainbow Spectrum

map = zeros(1024,3);

map(1,)=[111];

map(1024,:))=[111];

r =round(1024*1.5/32);

y =round(1024*(3+2)/32);

g =round(1024*(3+4+3)/32);

¢ =round(1024*(3+4+6+2.5)/32);

b =round(1024*(3+4+6+5+6.5)/32);

m =round(1024*(3+4+6+5+13+0.5)/32);
I=[1,ygcbm,1024];
T=[1,11000,1,1;10,1,1,1,0,0,1; 1,0,0,0,1,1,1,1];

fori=2:8

map(I(i-1):1:1(i), :) = [(linspace(T(1,i-1), T(1,i), numel(I(i-1):1:1(i)))).,
(linspace(T(2,i-1), T(2,i), numel(I(i-1):1:1(i)))), (linspace(T(3,i-1), T(3.i),
numel(I(i-1):1:1(i))))."];

end;
figure(1);
image(1:1024);

colormap(map);
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Appendix D
Matlab Code of Curves and Shapes

% Parabola

x=-2:0.01:2;

k =7-5.0044;

y = k*x."2;

figure(1);

plot(x,y, LineWidth',2,'Color’,'red")

axis equal;

% 'Victory'

x=-2:0.01:2;

y =[2:-0.01:0, 0.01:0.01:2];
figure(1);

plot(x,y, LineWidth',1,'Color’,'blue’)

axis equal;

% 'Rising'

x =-2:0.01:2;

y=x

figure(1);

plot(x,y, LineWidth',1,'Color’,'blue")

axis equal;

% 'Sinusoidal’
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x =-2:0.01:2;

y = sin(x);

figure(1);

plot(x,y, LineWidth',1,'Color’,'blue’)

axis equal;

% 'Hyperbola'
x=0.2:0.01:5;
y=1/x;
hold on;

plot(x,y, linewidth',2,' color’, blue');

axis equal;
X =-5:0.01:-0.2;
Y=1/X;

plot(X,Y,linewidth',2,'color’,'blue");

% 'Exponential’

x =-3:0.01:3;

y =2.%x;

figure(1);

plot(x,y, LineWidth',1,'Color’,'blue’)

axis equal;

% 'Logarithmic'

x =0.5:0.01:5;

y =log(x);

figure(1);

plot(x,y, LineWidth',1,'Color’, blue')
axis equal;

% 'Helix'

208



Appendix D Matlab Code of Curves and Shapes

t = linspace(0,20*pi, 1000);
X = t.*cos(t);

y = t.*sin(t)

plot(x,y, 'linewidth’,1);

axis equal;

% 'Descending’

x =-2:0.01:2;
y=-x
figure(1);

plot(x,y, LineWidth',1,'Color’,'blue")

axis equal;

% 'Downwards Triangle'

figure(1);

hold on;

quiver(0,0, 1/sqrt(5), 2/sqrt(5), sqrt(5), ".b");
quiver(1,2,-1, 0, 2,"'.b");

quiver(-1,2, 1/sqrt(5), -2/sqrt(5), sqrt(5), .b');

axis equal;

% 'Rhombus’

figure(1);

hold on;

quiver(0,0, 1/sqrt(5), 2/sqrt(5), sqrt(5), ".b");
quiver(1,2, -1/sqrt(5), 2/sqrt(5), sqrt(5), ".b");
quiver(0,4, -1/sqrt(5), -2/sqrt(5), sqrt(5), ".b');

quiver(-1,2, 1/sqrt(5), -2/sqrt(5), sqrt(5), ".b');

axis equal;
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% 'Square’

figure(1);

hold on;

quiver(0,0, 1, 0, 2, ".b");

quiver(2,0,0, 1, 2,".b'");

quiver(2,2,-1,0, 2,"b");
quiver(0,2, 0, -1, 2,".b");

axis equal;

% 'Circle'
figure(1);
x=-1:.1:1;

y = [sqrt(1-x.22) ; -sqrt(1-x.”2)];

plot(x,y);

axis equal;
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