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Abstract. Natural Language Generation (NLG) systems can make data accessi-
ble in an easily digestible textual form; but using such systems requires sophis-
ticated linguistic and sometimes even programming knowledge. We have de-
signed and implemented an environment for creating and modifying NLG
templates that requires no programming knowledge, and can operate with a
minimum of linguistic knowledge. It allows specifying templates with any
number of variables and dependencies between them. It internally uses Sim-
pleNLG to provide the linguistic background knowledge. We test the perform-
ance of our system in the context of an interactive simulation game.

1. Introduction

Natural Language Generation (NLG) is the process of constructing outputs from non-
linguistic inputs [1]. NLG is useful in systems in which textual interaction with the
users is required, as for example Gaming, Robotics, and Automatic Help Desks.

However, the use of the available NLG systems is far from simple. The most com-
plete systems often require extensive linguistic knowledge, as in the case of the
KMLP system [2]. A simpler system, SimpleNLG [6], requires Java programming
knowledge. This knowledge cannot be assumed for the content and subject matter ex-
perts who develop eLearning systems and serious games. However, these individuals
do need to interact with the NLG system in order to make use of the message genera-
tion capability to support their product development efforts. It is then necessary to
provide them with an environment that will allow them to have access in a simpler
way to the features they need of a specific NLG system.

We present an environment that provides simple access to the use of SimpleNLG
in order to generate sentences with variable parts or templates. We developed this
NLG Template Authoring Environment guided by the need of templates required for
generating content in the ISO 14001! game developed by DISTIL Interactive?. The
goal of this project was to provide the game content designers with an accessible tool

! The ISO 14001 game’s formal title is ‘Business in Balance: Implementing an Environmental
Management System’
2 http://www.distilinteractive.com/



they could use to create and manipulate the NLG templates, and thus generate sen-
tences that would support the narrative progression of the game.

In the rest of this paper we first introduce general concepts of NLG and some of
the tools available. We then introduce Serious Games (or training games) and their
need for NLG. With this we motivate the developing of our NLG Template Authoring
Environment. We then describe its design, implementation, evaluation and capabili-
ties to cover different aspects of the templates. We finish the paper presenting our
conclusions and what is pending as future work.

2. Natural Language Generation and SimpleNLG

There are two widely adopted approaches to NLG, the ‘deep-linguistic’ and the ‘tem-
plate-based’ [4]. The deep-linguistic approach attempts to build the sentences up from
a wholly logical representation. An example of this type of system is KMPL [2]. The
template-based NLG systems provide scaffolding in the form of templates that con-
tain a predefined structure and some of the final text. A commonly quoted example is
the Forecast Generator (FOG) system designed to generate weather reports [5].
SimpleNLG is an NLG system that allows the user to specify a sentence by giving
its content words and their grammatical roles (such as subject or verb). It is imple-
mented as a java library and it requires java programming knowledge to be used.
SimpleNLG allows the user to define flexible templates by using programming
variables in the sentence specification. The variable parts of the templates could be
filled with different values. When templates are used without an NLG system, they
are called canned-text, and they have the disadvantage of not being very flexible, as
only the predefined variables can change. When templates are defined using Sim-
pleNLG, however, they keep all the functionality of the NLG system (for example,
being able to modify the verb features or the output format, and making use of the
grammatical knowledge), while also allowing for the variable values to change.

3. Serious Games and the Need for NLG

The term serious games refer to a sub-category of interactive simulation games in
which the main objective is to train the player in a particular subject matter. The
player is typically presented with challenging situations and is encouraged to practice
different strategies at dealing with them, in a safe, virtual environment. Through tips
and feedback provided during and at the end of the game, the player develops an un-
derstanding of the problem and what are the successful ways of confronting it [3].

The game ISO 14001 from DISTIL Interactive is an example of a serious game.
The objective of this game is to train the player in the process of implementing an en-
vironmental management system (EMS) ISO 14001. The player controls the main
character of the game, who manages the implementation of a standards-based process
in a simulated fictional organization. All the other characters of the game are con-
trolled by the computer. Feedback is provided as e-mail messages from other charac-
ters to the main character.



The amount of textual information required in serious games can be a burden on
the game designers. It is then desirable to include templates that will statically provide
the basic information, combined with variable parts that adapt the narrative to the cir-
cumstances. The templates were hard-coded in the game ISO 14001. In our current
work, we propose the use of a more flexible way of generating templates for the dia-
log of the games. We present a NLG Template Authoring Environment that takes ad-
vantage of the grammatical knowledge of SimpleNLG in a simpler way. It does not
require the user to have either advance linguistic or programming knowledge.

4. NLG Template Authoring Environment

The NLG Template Authoring Environment allows the user to input a model sentence
template, to indicate its variables with their type and possible values, and to specify
dependencies between variables. It then shows the user all the possible sentences that
could be generated from the given template by calculating all the possible combina-
tions of variable values that respect the specified dependencies. The user can then re-
fine the template by changing either the given example or the specified variables and
dependencies, in order to adjust the generated sentences to the needs of the game.

Figure 1 shows a graphical design for the NLG Template Authoring Environment
and a simple example of a sentence with specified variables and dependencies. In this
figure, the variables are indicated by circles and a dependency between variables is
indicated by an arc connecting two circles.

Fig.1. Graphical Design for the NLG Template Authoring Environment

Subject Verb Complement
| (D) | | ak | | tofnim) ana(his) triend. |

All generated possibilities

I talk to me and my friend. SAVE

I talk to you and your friend.

I talk to it and its friend.
I talk to him and his friend. LOAD
I talk to her and her friend.

I talk to us and our friend. GENERATE

A prototype of the NLG Template Authoring Environment has been implemented
in Java. It allows variables of different type, such as pronouns and some predefined
noun subsets (e.i.: employee type). The SimpleNLG library was used to automatically
generate correct sentences and provide the user with the possibility of exploring dif-
ferent attributes to the verb such as tense, form and mood.



In order to verify the correct functioning of the NLG Template Authoring Envi-
ronment, we selected a set of sentence templates from the game ISO 14001. The tem-
plates were selected manually, while keeping in mind the need to cover different as-
pects, as for example the number and type of the variables and dependencies.

Templates that presented dependencies between variables were successfully gener-
ated with our system by declaring the variables and establishing the dependencies. In
templates with variations to the verb the user has to be aware and specify them, as for
example its tense and whether or not it uses modals such as “could” or “would”. An-
other feature that the user needs to be aware of is the possibility of specifying depend-
encies between the main verb and a variable in the subject of the sentence.

5. Conclusions and Future Work

We have identified the need for a NLG Template Authoring Environment that allows
game content designers without linguistic and programming background to experi-
ment with and finally design language templates. We have designed a system that al-
lows the user to specify an example sentence together with variables, its dependen-
cies, and verb options that complete the template. This system shows the user all the
possible sentences that could be generated with the specified template. It can be used
to refine the template until it satisfies the user’s needs. We have implemented a sim-
ple prototype that makes use of the SimpleNLG java library which provides us with
correct sentences and the possibility of including many verb variations. We have
evaluated our NLG Template Authoring Environment in a set of sentence templates
from the game ISO 14001 covering different characteristics.

In this version, we enforced some limitations to make the prototype manageable. In
particular, the current system is text only and does not allow for refinements. In the
future we will provide a user-friendly intuitive graphical interface that will allow the
user to iteratively make changes to the sentence, variables and dependencies defini-
tions. In addition, in a future version a module will be added in order to allow users to
create their own subset of nouns or adjectives to be added as variables’ type.
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