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Abstract

We explore the concept of Casual Poetry Creators with
the aim of making poetry writing fun and entertaining
for the user. We present a simple co-creative interac-
tion design pattern based on constructing poems line by
line, suggesting the user a set of line candidates at each
step. We also propose objective measures by which a
Casual Poetry Creator can evaluate and choose which
line candidates to show to the user and sketch out a plan
to evaluate the measures and pattern with users.

Introduction

Writing poetry is a creative act. Poets do it for various
reasons—to communicate a feeling or a viewpoint, for self-
expression or for therapeutic reasons, for instance. In this
paper, we address people who are not versed with poetry but
who could nevertheless have joy from writing it—given that
they had access to easy-to-use tools that make the threshold
to try out poetry writing very low.

We explore the concept of Casual Poetry Creators, sys-
tems that use a simple interaction pattern with the aim of
making poetry writing fun and entertaining for novices. Ca-
sual Creators, a term coined by Compton and Mateas (2015),
refers to a class of co-creative tools characterized by play-
fulness and the lack of task-focus. The main goal for Casual
Poetry Creator systems, then, is not to generate great poetry,
but rather to help the user feel the joy of creativity.

We contribute two elements to Casual Poetry Creators:

First, the defining element of our Casual Poetry Creator is
a simple interaction pattern where poems are generated line
by line, with the user in control over which lines are used
in the poem. Specific design advice on casual creators has
been published in the form of design patterns (Compton and
Mateas 2015; Compton 2019; Petrovskaya, Deterding, and
Colton 2020) and case studies of designing suitable param-
eter spaces for casual creation e.g. in the domains of games
(Colton et al. 2018) and visual arts (Colton et al. 2020).
Several simple, interactive poetry generators have been pro-
posed, too. However, as far as we know, this is the first time
the task is considered within the casual creators framework.
The actual poetry generation method is outside the scope of
this paper; instead, we present methods in a separate paper
(Boggia et al. 2022). Casual Poetry Creators can be imple-
mented with different generation methods, e.g., sequence-

to-sequence linguistic models to generate lines. We hope
that our work encourages researchers to contribute novel Ca-
sual Poetry Creators based on their models.

Second, we define objective evaluation measures for as-
sessing candidate lines for poetry. These measures have sev-
eral applications: (a) with these measures, a Casual Poetry
Creator can internally evaluate its line candidates, so as to
provide an appropriate set to the user; (b) when designing a
new Casual Poetry Creator, the measures can be used to as-
sess the suitability of different poetry generators for casual
creation; (c) during the building of a Casual Poetry Creator,
the measures can help fine-tuning linguistic models for this
particular purpose.

This paper is structured as follows. In the next section,
we briefly review background in casual creators and interac-
tive poetry writing. We then introduce the interaction pat-
tern for Casual Poetry Creators. Next, we give definitions
of objective measures that can be used to implement Casual
Poetry Creators. We wrap this paper up with concluding re-
marks. In a parallel paper (Boggia et al. 2022), we give
poetry generation algorithms that are suitable for Casual Po-
etry Creators, we describe implementations of the objective
measures, and we give empirical results.

Background
Casual creators

The concept of Casual Creators (Compton and Mateas 2015)
gives a name for an old phenomenon covering both physi-
cal tools as well as software characterized by assistance, au-
tomation and limiting the domain space of possible creative
outputs to support novice creators (Compton 2019, p. 20).

Compton and Mateas (2015) define a casual creator as an
interactive system that encourages fast, confident, and plea-
surable exploration of a possibility space, resulting in the
creation or discovery of surprising new artifacts that bring
feelings of pride, ownership, and creativity to the users that
make them.

Casual creators offer an interesting platform for computa-
tional creativity developers to develop applications for use in
the real world. Examples of casual creation emerge in phys-
ical toys, as part of other, more complex software, such as
character creation tools within games, and as tools or games
are re-used for casual creation instead of their original pur-



pose (Compton 2019, p. 6, 11, 14). Dedicated applications
conforming with casual creation are also readily available
on commercial app platforms, such as the Apple App Store
(Petrovskaya, Deterding, and Colton 2020), further speak-
ing to their role as a widely available form of pass-time for
novice creators. In addition, Casual creators offer opportu-
nities to create well-being for their users (Compton 2019, p.
3), making them a significant area to improve the outreach
of computational creativity research.

The goal of our Casual Poetry Creator interaction pattern
and the metrics are the same as with any casual creator sys-
tems: they focus on the users’ enjoyment of the creative
process itself above productivity and scaffold the creative
process by enabling the rapid and fluent exploration of a re-
stricted creative space (Compton 2019, p. 6-7).

Interactive Poetry Generators

Poetry generation is a popular research topic in computa-
tional creativity and numerous methods have been proposed
in the literature. A review of different techniques to gener-
ate poetry is out of the scope of this paper, however, and we
refer the interested reader to Gongalo Oliveira (2017).

Interactive poetry generation where the software acts as
an intelligent or creative partner has also been addressed by
several scholars. The following are representative examples
of interactive poetry writing systems.

The Poetry Machine (Kantosalo et al. 2014; Kantos-
alo, Toivanen, and Toivonen 2015) uses a fridge magnet
metaphor for interaction. The system starts with a sample
poem generated by the system, and then the user can move
words or lines around, write more text, or ask the system to
suggest new words or lines.

Hafez (Ghazvininejad et al. 2017) produces sonnets based
on given words and eight style parameters tuned by the user.
The interaction model is based on the user adjusting the pa-
rameters and asking the system to regenerate the poem ac-
cording to the new parameters.

Machine in the Loop (Clark et al. 2018) is an approach
used for writing text line by line in other fields of creative
writing such as stories and poetry. At every iteration, the
system suggests a line which the user may then edit.

Co-PoeTryMe (Oliveira et al. 2019) includes user inter-
face functions similar to the Poetry Machine, and addition-
ally it allows constraints to be specified for new words (e.g.
rhyme) and offers an extensive editing functionality.

We focus on poetry writing applications using a very sim-
ple exploration method for the creative conceptual space
of poetry. The space is initialized based on user-given in-
put keywords, and subsequent direction of poetry generation
takes place through the one-touch and mutant-shopping in-
teraction patterns for casual creators (Compton and Mateas
2015; Petrovskaya, Deterding, and Colton 2020).

The Casual Poetry Creator design pattern that we describe
in the next section is simpler than in any of the above sys-
tems. Our aim is to make the use of Casual Poetry Cre-
ators as simple as possible: no parameters to tune, no differ-
ent user interface functions to choose from—not necessarily
even an option to edit lines produced by the system, which
removes the need for a keyboard when writing poetry with a

Casual Poetry Creator. For the input of keywords that func-
tion as seeds for line generation, different keyboard-free al-
ternatives can be considered such as pointing at words in a
document, or offering the user a set of random words from
which to select the seeds.

A Design Pattern for Casual Poetry Creators

We consider a simple model for co-creative poetry gener-
ation. The poetry generator produces poetry one line at a
time, in simple interaction with the user:

1. Before the generation of the first line, the user may give a
couple of keywords;

2. Candidates for the first line are produced with the key-
words as inspiration; if no keywords were provided, first
line candidates are produced based on random keywords
sampled from a dictionary;

3. The user selects one of the candidate lines suggested by
the system;

4. Candidates for the next lines are produced based on the
previous lines (and potentially the keywords);

5. The poem is constructed iteratively and incrementally by
going back to step 3; the user may decide to stop the gen-
eration of new lines at any time, in which case the final
poem is printed by the system.

This design allows very simple user interaction. At any
time, the system provides a handful of candidate lines from
which the user chooses one, and the system then generates
candidates for the next line based on the previous selections
of the user.

The generation of candidate lines should satisfy three cri-
teria: (1) each candidate line is related to the previous lines
in the poem, or to the possible keywords in the case of the
first line; (2) each candidate line is poetic; and (3) the candi-
dates for the nth line are diverse.

In this paper we focus on this simple interaction pattern
for two reasons. First, we believe this makes a good Casual
Creator, with extreme simplicity for the user but still a wide
space of possible poems (assuming the poetry generator is
successful in the three goals listed above). Second, the sim-
ple interaction pattern can be easily reused with other poetry
generation methods, as well as in Casual Creators in other
domains where incremental creation of artefacts is natural.

In Listing 1, we present an example implementation of
the Casual Poetry Generator pattern as a command line in-
terface.! The example shows the keyword input and a few
iterations of the creation process including the line candidate
examples and the current lines in the poem.

The line-by-line candidate generation model can be seen
as an instance of several design patterns of Casual Creators
(Compton and Mateas 2015). It gives instant feedback in the
form of new lines based on the user’s selection; it produces
many candidates and overlays them; it avoids the blank can-
vas problem by writing lines for the user; it offers limited
actions to encourage exploration; and it’s mutant shopping

'A Python implementation is available at https://
github.com/bmichele/poetry_generation.



Listing 1: Example outputs of the command line implemen-
tation of a casual poetry generator.

GIVE KEYWORDS: nature summer

LINE CANDIDATES:

Nature, in the summer’s heat,

Nature, in summer’s sunshine-bright,
Nature, like Summer’s with her own decrees,
And summer’s charms, by Nature given,

The summer’s nature and the summer’s love,
Nature, in summer time, is still the same,
The summer’s breath of nature blows,

And Nature, like a Summer’s flowery mist,

oUW N O

PLEASE CHOOSE CANDIDATE
(integer in [0,1,2,3,4,5,6,7], -1 to stop.)

[...]

CURRENT POEM STATE:
The summer’s breath of Nature blows,
Across the fields and through the trees,
Its fragrance, like the breath of May,

LINE CANDIDATES:

0 A rose-leaf in the garden-bough,

1 The breath of flowers blown in the breeze.
rose-bush in the midst of May,

rose-bush in the garden-bough,

rose—-leaf in the garden breeze.
rose-bush in the morning breeze.

O W N
P i

PLEASE CHOOSE CANDIDATE
(integer in [0,1,2,3,4,5], -1 to stop.)

in the sense that it offers alternative lines ready to be picked
by the user (however instead of changing the whole artifact,
our pattern focuses on additive iteration). Saving and shar-
ing is trivial since the approach only operates on and pro-
duces text.

Perhaps the closest parallels within existing casual creator
patterns are 'Limiting Actions to Encourage Exploration’
and ’Mutant Shopping’ (Compton and Mateas 2015). Ca-
sual Poetry Creators could be implemented in a mobile inter-
face with a *One-touch creativity’ pattern, which uses only
one type of gesture for the interaction (Petrovskaya, Deterd-
ing, and Colton 2020). The basic interaction offered by the
pattern could of course be extended, by for example allow-
ing the user to edit the lines. Such an extended pattern begins
to resemble user interactions with existing co-creative poetry
writing systems, such as the Poetry Machine (Kantosalo et
al. 2014) or Co-PoeTryMe (Oliveira et al. 2019).

Internal Evaluation Measures

We propose four evaluation measures to assess poetry lines
produced by Casual Poetry Creators: semantic coherence,
topic coherence, tautology, and diversity. In this paper, we
do not aim to measure how poetical lines are.

These measures can be utilised both (1) by the designer

of the system during the system development to assess the
feasibility of the generation methods and (2) by the system
itself during its execution time to make informed decisions
about which set of generated line candidates to show to the
user. The evaluation measures are based on metrics and
other measures previously proposed in the literature.

Preliminaries For two vectors, the cosine similarity is de-
fined as the cosine of the angle 6 between the vectors.

For two sets of tokens .57, S5 (lines consisting of words),
token similarity sim (S1, S2) is defined based on their over-
lap as

2|51 N Sa|

sim(Sl, SQ) = 7|Sl‘ T |SQ‘ (1)

Semantic Coherence Candidate lines offered by a Casual
Poetry Creator should usually be semantically coherent with
the poem written so far. For this purpose, we define the n-
Semantic Coherence to measure the semantic similarity of
a candidate line to the n previous lines. This measure can
be used by a Casual Poetry Creator to decide which lines to
show the user. For instance, the measure could be used to
select a set of candidates mostly consisting of lines coherent
with the previous ones, but also include a few less coherent
ones to allow for surprises and turns in the poem.

The n-Semantic Coherence of a candidate verse for the
tth line of the poem is defined as follows. We consider the n
previous lines, i.e., lines ¢ — n to ¢ — 1, transform them to a
vector representation and compute its cosine similarity with
a vector representation of the candidate line.

More specifically, we tokenize each line, remove stop-
words, and compute the centroid of the word vectors ob-
tained for each token of the n previous line from the
Word2vec model (Mikolov et al. 2013a; 2013b). The n-
semantic coherence of the candidate is then the cosine sim-
ilarity between this vector and the vector obtained from the
candidate line by following the same procedure (tokeniza-
tion, stopword removal, computation of centroid by averag-
ing word vectors).

The idea is that the two vectors are semantic encodings of
the last lines of the poem and of the candidate line, respec-
tively, and that their cosine similarity captures the degree of
their semantic similarity. Line candidates introducing new
subjects into the poem will have lower semantic coherence.

Topic Coherence Candidate lines suggested by a Casual
Poetry Creator should usually be related to the keywords
given by the user (if any). We define Topic Coherence of a
candidate line as its semantic similarity with the keywords.
A Casual Poetry Creator can use the topic coherence in ways
analogical to semantic coherence, e.g., to ensure that the set
of candidate lines contains both topic coherent and poten-
tially surprising lines.

Technically, the topic coherence of a candidate line is de-
fined as the cosine similarity between the centroid of (the
word embeddings of) the line and the centroid of (the word
embeddings obtained from) the user-given keywords.

The idea is to extend the concept of semantic coherence
defined above and offer means to measure the topic drift of



candidate lines from the initial keywords. Candidates char-
acterized by lower scores, when compared with the input
keywords, would look more surprising but potentially inco-
herent to the user. High values, in turn, imply lower surprise
and higher coherence.

Tautology Many sequence-to-sequence language models
are prone to produce unnecessarily repetitive lines, or Tau-
tology, and safe-guarding against them can be needed. (For
instance, in our implementation (Boggia et al. 2022) we use
mBART, which is pre-trained on denoising tasks (Liu et al.
2020). If fine-tuning is not successful, the model will tend
to repeat the same verse(s) over and over again.) A mea-
sure of tautology allows a Casual Poetry Creator to filter our
repetitive lines, if needed.

For a candidate line, we define tautology as the number
of tokens that are shared between the candidate and the pre-
vious line of the poem, normalized by the total number of
tokens in the two verses. We can express this measure us-
ing token similarity simply as sim(.S;, S;—1), where S; and
S;_1 are the sets of words obtained from the candidate and
the previous poem, respectively.

Diversity A Casual Poetry Creator should produce a di-
verse set of candidate lines at each generation step. This
ensures that the user has a real choice and is more likely to
feel ownership and pride of the resulting poem. We define
the Diversity of a set of lines by the amount of words shared
between them. Usually, a Casual Poetry Creator would try
to maximize the diversity in the candidate lines it offers to
the user.

To measure the diversity of a set of lines, we utilise token
similarity sim(S1, S2) between two lines, where S; and Sy
are the set of words extracted from the lines. The diversity
is computed as the average dissimilarity between the lines
in the line set, where dissimilarity between two word sets S
and Sy is 1 — sim(S7, S2). That is, for a set of poem lines,
we first extract the words from them to obtain a set of word
sets S = (51,...,S5,), and then compute diversity div(S)
in a following manner:

div(S) = ”("T_l)i > (1-sim(S;, S)). @
i=0 j=i+1

Empirical Validation and Application

In a parallel paper (Boggia et al. 2022), we empirically
validate that the semantic coherence and diversity metrics
measure what they are supposed to, and argue that topic co-
herence and tautology will also behave favorably. We also
apply these measures on an actual poetry generation method
and report on our empirical findings.

Planned External Evaluations

We have implemented a Casual Poetry Creator as a com-
mand line interface running on a local instance, using the
poetry generation method of Boggia et al. (2022). Basic
evaluation with end users is already possible with this in-
terface, but we intend to implement it as a web-based tool

for easier access. Offering the system as a web service will
also allow easier systematic evaluation of co-creative expe-
riences of users. It would be interesting to investigate the re-
lationship between the internal evaluation metrics and users’
co-creative experiences with the system, offering further in-
sight into the beneficial use of these metrics in systems aim-
ing for Casual Poetry Creation.

Conclusion

We presented a simple interaction design pattern to facilitate
the creation of Casual Poetry Creators. The pattern is based
on line-by-line generation and selection of poem contents,
and is well suited for human-computer co-creation.

The Casual Poetry Creator design pattern only allows very
simple user interaction. The user starts the interaction by
providing a small set of keywords. Candidates for the first
line are then produced with these keywords as inspiration,
and the user selects one of the lines. After that, candidates
for the next lines are produced based on the previous lines.
The poem is constructed iteratively and incrementally in this
manner, until user decides to stop.

The interaction is highly limited on purpose. The goal
is to make the threshold for poetry writing as low as pos-
sible by keeping the interface simple. This follows the Ca-
sual Creator philosophy: the aim of the system is to help the
novice user feel joy of creativity, not to accomplish a task.

A successful Casual Poetry Creator has the ability to pro-
duce and select suitable sets of candidate lines. We argue
that in Casual Poetry Creators, good candidate lines should
be coherent with the preceding poem as well as poetic; ad-
ditionally, the set of candidates should have diversity. While
poetry generation methods are outside the scope of this pa-
per, we proposed evaluation measures that can be used as
internal filters by different Casual Poetry Creators. The pro-
posed metrics measure the coherence, diversity, and repeti-
tion in lines of poetry. Whatever method is used to generate
alternative lines, these measures can be used to control what
kind of candidate sets are offered to the user.

This paper is a first conceptual step towards Casual Po-
etry Creators. In a parallel paper (Boggia et al. 2022), we
propose matching poetry generation methods, and validate
and apply internal evaluation measures. The next step is
an evaluation of the concept and of the measures with ac-
tual users. Do the users get joy of creativity, and how do
various factors—as potentially indicated by the measures
proposed—affect how much fun it is? On the technical side,
we plan to explore measures related to the concept of poet-
icalness, e.g. by measuring poetic devices such as rhyming
and using machine learning, either as part of learning to gen-
erate new lines of poetry, or as a separate evaluation step.
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