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Abstract—Kea++ is a well known tool for assigning keyphrases
to documents. But Kea++ contains noise and irrelevant terms in
the keyphrase result set. The extended reﬁnement methodology
was developed to ﬁne tune the results of Kea++ for multiple
domains. However using Kea++ and its reﬁnement as a system
for assigning keyphrases to documents is not simple for users
of a domain other than computing. The system needs to be
installed and conﬁgured. It does not have any GUI to facilitate
users in assigning keyphrases. The objective of the KeaKAT is
to develop a web-based keyphrase assignment tool to facilitate
users in assigning relevant keyphrases to their documents online.
KeaKAT saves users not only from installing and conﬁguring the
system, but also improves the usability of the system.

documents accurately. There is no graphical user interface
(GUI) that has been provided to facilitate users in using the
system. Automatic keyphrase assignment techniques are not
only helpful for computing experts, but can be equally important and applied in other disciplines of academia, particularly
in library sciences. The users belonging to ﬁelds other than
computing are not computer experts. Most of the time they
are not comfortable in using techniques that involve too much
of the computer understanding, neither they bother themselves
to understand the technical details of such systems. Therefore
the available automatic tools are not widely used by academia.
The objective of the KeaKAT is to improve the usability
of the automatic keyphrase tools. KeaKAT is a web-based
automatic keyphrase assignment tool. The tool uses Kea++
and the extended reﬁnement methodology in background for
keyphrase assignment. KeaKAT facilitates users to train and
test Kea++ and also applies reﬁnement in the background for
assigning relevant keyphrases to their documents online. It
saves users from installing and conﬁguring the system and
facilitates users through GUI to get their job easily done. It
improves the usability of the system.
The rest of the paper is organized as follows: Section 2
discusses the related work and existing systems. Section 3
explains the architecture, working of the proposed tool. Comparative analysis of the existing systems with the proposed
system is described in Section 3. Section 4 concludes the paper
and discusses the future work.

Index Terms—Keyphrase assignment, information extraction,
usability, classiﬁcation system

I. I NTRODUCTION
Keyphrases are the words that present the concise summary
of a document or text [1], [5], [11]. They can be used in
variety of applications that involve organization and management of the huge amount of information. They can be
helpful in browsing document collections [8], can be used
as metadata [16], can be used to index document collections
[16], [7] and can assist in classiﬁcation and clustering of
document collections [10]. Because of their usage in different
applications, many tools were develop that can be helpful in
automatically generating keyphrases. Two main approaches
were used; one is extraction of keyphrase from a document
text known as keyphrase extraction and other is alignment
of document with a classiﬁcation system/taxonomy known as
keyphrase assignment. Kea++ [14] is a well known tool that
can perform both keyphrase assignment and extraction based
on a given input. However the output produced by Kea++
contains noise and irrelevant terms. The work done by [4]
proposed reﬁnement methodology that takes Kea++ assigned
keyphrases as input and generates reﬁned keyphrases. The
methodology exploits the hierarchical structure of a taxonomy
[15], [6] as well as common heuristics to ﬁne tune the
result of Kea++. The reﬁnement methodology was extended
in the work [9]. The extended reﬁnement methodology aimed
to improve and generalize the reﬁnement methodology for
multiple domains.
Both Kea++ and the extended reﬁnement methodology work
together to produce better results for keyphrase assignment
to documents. Kea++ and its reﬁnements as a system need
installation and conﬁguration for assigning keyphrases to
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II. R ELATED W ORK
This section discusses existing systems for automatic
keyphrase assignment. Kea [17] and its later version Kea++
[14] are famous tools developed at the University of Waikato
for performing the task of keyphrase generation automatically.
Kea is a machine learning based tool and it works in two
phases; training phase and extraction phase. Initially Kea was
used to extract keyphrase from documents later on it was
extended to perform keyphrase assignment and known as
Kea++. Kea++ also works in two phases like Kea i.e. training
and extraction. During each phase it works in two sub steps:
candidate identiﬁcation and ﬁltering. During candidate identiﬁcation step language dependent techniques such as: input
cleaning, stemming etc are applied to form pseudo phrases.
During the ﬁltering step, those keyphrases are identiﬁed which
are the most suitable candidates based on four features: Term
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frequency–inverse document frequency (tf×idf), phrase’s ﬁrst
occurrence, length of a candidate phrase in words and node
degree. Then by applying Naive Bayes algorithm a training
model is generated. Extraction phase uses the model to assign
keyphrases to the document.
Keyphrase assignment task can also be performed by Maui
[13] along with keyphrase extraction and tagging. Similar steps
like that of Kea++ were followed to assign keyphrases to
the document from taxonomy. However ﬁltering stage utilizes
additional features along with those used by Kea++. Like
Kea++ it ﬁrst builds a model based on training documents
and based on this model, applies extraction and ﬁltering on
test documents to produce related keyphrases. Through Maui,
one can perform the desired task of assignment, extraction
or tagging based on the given input through one single
algorithm. Maui has been successfully tested in computer
science, agricultural and medicine domains, as well as on blog
posts and news articles. However the real contribution of Maui
is its assignment of terms from Wikipedia in the absence of
domain speciﬁc controlled vocabulary. Maui is also available
as web based system1 .
Agrotagger is a keyphrases assignment tool for agriculture,
livestock, forestry and ﬁsheries that uses Kea++ engine along
with the Agrovoc thesaurus. It is a pluggable module developed with collaboration of Food and Agriculture Organization
of the United Nations (FAO). It could be used as an addon to leading repositories such as DSpace and advanced
management systems like Drupal and Joomla to automatically tag documents2 . Agrotagger uses Agrotags as candidate
keywords for documents. Agrotags are a proper subset of
Agrovoc. Concepts are selected from Agrovoc as Agrotags
based on their utility in a tagging scheme as well as their
popularity. Agrotagger works in three steps. It ﬁrst identiﬁes
the occurrence of Agrovoc terms in the document, and then
replaces them with an equivalent Agrotags term. In the end, it
chooses the candidate keywords from among them based on
the application of the statistical techniques. Agrotagger is also
available as a web service3 to automatically assign keyphrases
for agricultural documents.

Figure 1.

which keyphrases are needed to be assigned. He can download
the result set in XML format through this layer. A user is
also allowed to enter his feedback for the ﬁnal selection of
keyphrases of his own choice from taxonomy.
2) Business logic tier: All logical decisions of the system
occur in the business tier. An input document format and
taxonomy format is checked here. The allowed document
formats are PDF and text. When a user uploads documents
and taxonomy, then they are checked for their correct format.
If they do not have the correct format, then the user is notiﬁed
and is asked to upload the allowed type of documents. All
PDF ﬁles are converted to text. This is done through a PDF
to text converter. After all ﬁles are converted to text format
and appropriate taxonomy has been selected, then KeaKAT is
run. It generates keyphrases for test documents. A user can
directly provide feedback from taxonomies using an XML
parser. We parse the taxonomies to HTML and then pass it to
the application layer in order to display it in a tree structure.
An XML ﬁle of the result set is generated in this layer.
3) Data Tier: The data tier contains all folders and the
database which are used in the system. The storage of training
or testing datasets provided by a user is handled in this layer.
The taxonomy used in the system is stored and catered in this
layer.

III. P ROPOSED S YSTEM
A. Architecture
We have adopted layered approach for the proposed system
and kept the data layer separate from the business logic and
application layers as shown in Figure-1.
1) Application tier: The top most level of the system is the
application tier. The main function of this tier is to provide
user interface. A user accesses various features of KeaKAT
through application tier.
In order to train the system, a user can upload a training
dataset of his own choice. The dataset is passed to the data
tier and the business logic tier for further processing. Any
interaction done by a user with KeaKAT is responded through
the web server in this layer. A user can upload a document for
1 http://maui-indexer.appspot.com/;

B. Working
1) Start KeaKAT and Log-in: A user can access KeaKAT
online by typing its URL in the address bar of a web browser.
To use this application, a user must ﬁrst sign up. The user
provides an email address. Relevant log-in information are
then sent to the given email address automatically. After
successfully logging into the system, the user is directed to the
home page. Guidelines for users are available here to increase
the user learnability of the system.
2) KeaKAT Training: Since Kea++ is machine-base learning system, it needs training before testing. There are two steps
i.e. Step-1 and Step-2 in KeaKAT for training purpose.
a) Step 1 : In Step-1, a user uploads training documents
along with their manually assigned keyphrases. A user can
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2 http://agropedia.iitk.ac.in/?q=content/agrotagger-version-ii
3 http://agropedialabs.iitk.ac.in/Tagger/
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Figure 2.

KeaKAT Training

Figure 5.

Selection of Keyphrases

Figure 3.

Vocabulary Selection

Figure 6.

Download XML File

upload one document at a time for training or a bulk of documents. KeaKAT uses these documents and their keyphrases
in training as shown in Figure-2.
b) Step 2 : During this step, a user selects a vocabulary/taxonomy. Currently there are two vocabularies available
in our system: Agrovoc and ACM. After vocabulary selection,
a user trains KeaKAT by pressing the “Train KeaKAT” button
as shown in the Figure-3.
3) Keyphrase Assignment: Once Kea++ is trained, then it
can assign relevant keyphrases to a document.
a) Step 3 : In this step, a user can upload a single document or more than one document for assigning keyphrases to
them. Moreover a user can also have the option of copying and
pasting the text in the text area besides uploading documents
as shown in Figure-4. A user can upload only four documents
at a time currently in our system for keyphrase assignment.
We have imposed this limit to avoid overloading of the system.

a) Step 4: In step 4, KeaKAT displays a result of
keyphrase assignment. A user can select or reject the
keyphrases assigned by the system. For example, if KeaKAT
has assigned ﬁve keyphrases to a document and a user wants
to select only four keyphrases from amongst them, then he can
select keyphrases by selecting the check box and save them
in an XML ﬁle as shown in Figure-5.
5) Generate XML ﬁle:
a) Step 5: All generated keyphrases are maintained in an
XML ﬁle. The ﬁle is created for keyphrases of each document.
A user can download the generated XML ﬁles as shown in
Figure-6.
IV. C OMPARISON WITH E XISTING S YSTEMS
A. Evaluation Metric
Quality is an essential characteristic of a software system,
particularly web-based system [3], [2]. There is a wide range
of metrics that has been proposed for quantifying the web
quality attributes. However there is little consensus among
them. These metrics focus on different aspects of web-based
system or different quality characteristics. Usability is one of
the important characteristics of quality [3], [2]. The focus of
our research is on usability of online keyphrase assignment
system.
International Standards Organization (ISO) deﬁnes usability
as the degree to which speciﬁed users can achieve speciﬁed
goals in a particular environment, with effectiveness, efﬁciency
and satisfaction and in an acceptable way [12]. Moreover
usability is a broad discipline based on the scientiﬁcally
rigorous application of the observation, the measurement and
principles of design useful for the creation of online systems

4) User Feedback :

Figure 4.

KeaKAT Assignment
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in order to bring to the ﬁnal use of the system the ease of use,
the speed of training, a high level of utility and a low level of
discomfort. Usability problem causes a certain difﬁculty for an
end user when interacting with a system. In[3], [2] the authors
deﬁnes usability as a set of attributes that work on the effort
needed for use, and on the individual assessment of such use,
by a stated or implied set of users. The sub-characteristics of
usability, deﬁned there, are:
• understandability – attributes of software that work on
the users’ effort for recognizing the logical concept and
its applicability;
• learnability – attributes of software that work on the
users’ effort for learning its application (for example,
control, input, output);
• operability – attributes of software that work on the users’
effort for operation and operation control;
• explicitness – attributes of software that work on the
software product with regard to its status (progression
bars, etc.);
• attractivity – attributes of software that work on the
satisfaction of latent user desires and preferences, through
services, behavior and presentation beyond actual demand;
• customisability – attributes of software that enable the
software to be customized by the user to reduce the
effort required for use and increase satisfaction with the
software;
• clarity – attributes of software that work on the clarity of
making the user aware of the functions it can perform;
• helpfulness – attributes of software that work on the
availability of instructions for the user on how to interact
with it; and
• user-friendliness – attributes of software that work on the
users’ satisfaction.

C. Usability Characteristics of Agrotagger
The online automatic keyphrase assignment system: Agrotagger can only be used for classifying the agricultural domain
documents. Like online demo version of Maui, Agrotagger
adopts simple and less interactive GUI. Agrotagger offers a
user to upload only PDF version of the document to assign
keyphrase to them. Articles and text related to the working of
Agrotagger are available online. However online version does
not explain anything related to the usage of the system.
Agrotagger only offers keyphrase assignment related to the
documents that belong to agriculture domain. As mentioned
it assigns keyphrases from Agrotags which is formed from
Agrovoc by selecting common and popular terms from it. It
does not have the option of downloading the result set. A user
cannot use his own training dataset to train the system. There
is no option available to input user feedback in result set. No
progress is shown through status bar.
D. Usability Characteristics of KeaKAT
The GUI of KeaKAT is enhanced and offers great usability
support for users. The user can perform their tasks with an
interactive system, that can take a user step by step to the
system so that he can ﬁnd it easy to use and know the status
of his job. The help for using the system is separately provided
to a user under Instruction tab. KeaKAT is available online so
that user can access it from anywhere and at anytime.
The KeaKAT enables users to assign keyphrases to the
document based on their own training dataset. A user can
upload training documents one by one or in bulk. Agriculture
and computing domain taxonomies are currently provided
online by the system. However a user can upload a vocabulary
of his own interest. Similarly test documents can be uploaded
in a text and PDF ﬁle format one by one or in bulk of
four documents. There is also cut & past facility for a test
text/document. The result is presented to a user for its feedback
before the ﬁnal selection. The user can also download the
result set in XML format so that it can be used by the user
for other purposes.

B. Usability Characteristics of Maui
In order to utilize the full features of Maui, one has to
download, install and conﬁgure that, to be used as a desktop
application. Moreover, the desktop application does not have
any GUI features that can be helpful for a non-computing
expert to assign keyphrases to documents. The GUI of the
online demo version of Maui is simple and less interactive.
The process of assigning keyphrases is supported by the option
of text or PDF submission and vocabulary selection. But these
details are far more technical for users belonging to non
computer science domain.
The online version of Maui assigns keyphrases to documents
from Agriculture and Physics domain. A user can upload vocabulary of its interest. It helps a user in assigning keyphrases
to documents in the absence of any controlled vocabulary. In
that case Maui utilizes Wikipedia to assign keyphrase. But
Maui allows a user to assign keyphrases to a document based
on the statistical model created by it and not based on the
user provided training dataset in case a user wants to do that.
However there is no progression bars to illustrate the status
of keyphrase assignment. Poor help is available for document
type and vocabulary. There is no facility to get a user feedback
to improve upon the produced result.

E. Comparison
Maui and Agrotagger are designed for keyphrase assignment. They have good features, however they lack the usability
characteristics. KeaKAT is particularly designed to guide and
assist users of non-computing domain in keyphrase assignment; therefore its usability characteristics are better than the
existing systems. We scale these systems on based of usability
characteristics and assign the following categories: excellent,
good, average, satisfactory, and poor as shown in table I.
Moreover, the values stated in the table are based on the
system study and data collected from users who participated
voluntarily in the testing of documents using KeaKAT, Maui
and Agrotagger.
V. C ONCLUSION AND F UTURE W ORKS
We have developed an online system on the basis of Kea++
and the extended reﬁnement methodology. It can be used by
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Table I
C OMPARISON OF U SABILITY C HARACTERISTICS
Characteristics
Understandability
Learnability
Operability
Explicitness
Attractivity
Customisability
Clarity
Helpfulness
User-friendliness

Maui
Good
Satisfactory
Average
Poor
Good
Average
Poor
Satisfactory
Poor

Agrotagger
Good
Satisfactory
Average
Average
Average
Poor
Poor
Average
Average

KeaKAT
Good
Good
Good
Good
Good
Good
Good
Good
Good

a user without the hassle of downloading and conﬁguring.
The system provides an attractive graphical user interface that
guides a user in his operations and keeps him informed on the
status of his jobs. KeaKAT facilitates users to easily assign
keyphrases and generates an XML ﬁle of the result set which
can be used for other purposes because XML is platform
independent.
In future more taxonomies can be made online available in
the system so that a user does not need to upload his own
taxonomy. Currently the system only supports documents in
English language. The system can be extended to assign reﬁned and accurate keyphrases to documents in other languages
as well. Comparison of KeaKAT with Agrotagger and Maui
can be made on other different features .
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