
1. Introduction 

1.1. Preparation of Data for Statistical Processing  

Statistical models are a important part of contemporary systems of 
human-machine interaction. Construction of a statistical model 
requires large amount of manually annotated data. For the sake of 
building good language model it would be very helpful to have a 
sufficiently large database of text that would unify various sources 
in one place. The database can be easily used to easily construct 
domain-specific corpora from the already collected and prepared 
data. 

Annotation of speech and language corpora is timely and costly 
process. The first step is to find interesting patterns that will be 
subject of data modeling. The research team must design annotation 
conventions and train a group of contributors. The prepared data are 
distributed to annotators that mark the interesting phenomena in the 
database. Partials results from the annotation team are gathered and 
a training corpus is constructed. 

The corpus is the input of statistical model training. Adequate 
method is selected and the model is composed from the prepared 
training data. The model is then able to predict events, even if they 
were not seen in the training corpus. It is able to generalize implicit 
knowledge, written by the human annotators during database 
creation. 

The annotation team is often not available. The first problem is 
financing the required people to annotate a database. Employing a 
person demands administrative work and sufficient financial 
resources that are often not sufficient. Even if financing is available, 
finding a skilled personnel is a hard task. The whole process is 
timely, because proper annotation requires lot of focus and effort.  

The whole process of training database preparation can be described 
as a sequence of actions: 

1. Task preparation: This step includes introduction of the task to 
the annotator and learning of the annotation conventions. 

2. Annotation of data: Observing a part of data and marking 
interesting parts with proper tags. 

3. Partial results gathering: Results from annotators are put in a 
common place. Missing and contradicting annotations have to be 
resolved. 

4. Database finalization: giving the final form to the database. Data 
should be in a form that is feasible for statistical processing. 

 

1.2.What is Crowdsourcing 

There is a strong need to find an easier of annotated database 
creation methods. Annotation of data should be: 

1. easier, 

2. cost less,  

3. be faster.  

The solution is to automate the process of data annotation, and 
partial results gathering. 

A task is split into several smaller sub-tasks that are easy to 
comprehend by a random user. 

Jeff Howe defined “crowdsourcing” as “an idea of outsourcing a 
task that is traditionally performed by an employee to a large group 
of people in the form of an open call” [1]. 

1.3.State of the Art in Crowdsourcing 

There are several works that give survey of the current literature in 
the field of corowsoucing, such as [2] or [3] 

The most common method of crowdsourcing utilizes a market of 
micro-services. The Amazon Mechanical Turk platform offers a 
potential paradigm for engaging many users for low time and 
monetary costs [4]. 

The process of crowdsourcing is described as [3]: 

“The crowdsourcing site exhibits a list of available tasks, 
associating with reward and time period, that are presented by 
requesters; and during the period, workers compete to provide the 
best submission. Meanwhile, a worker selects a task from the task 
list and completes the task because the worker wants to earn the 
associated reward. At the end of the period, a subset of submissions 
are selected, and the corresponding workers are granted the reward 
by the requesters. In addition to monetary reward, a worker gains 
credibility when his task accepted by the requester. Sometimes, the 
task requester is obligated to pay every worker who has fulfilled the 
task according to the requirements. In some cases, workers are not 
motivated by rewards, but they work for fun or altruis. “ 
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These voting tasks require a crowdsourcing worker to select his 
answer from a number of choices. The answer that the majority 
selected is considered to be correct. Voting can be used as a tool to 
evaluate the correctness of an answer from the crowd [3]. 

Crowdsourcing is used as a source of annotated data for various 
tasks. Named entity annotation using Amazon Mechanical Turk is 
proposed in [5] Email annotation for NE is proposed in [6], work 
[7] designs a system for word sense disambiguation. 

2. Prerequisites for solving the problem 
Each crowdsourcing process consists of the following steps: 

1. Short survey form – gathers basic information about participant. 

2. Task form – displays partial task to the participant. 

The task form is displayed after new question item is requested 
from the participant. The task form has several states: 

1. Question requested. The application script requests question item 
from the database and displays it to the participant. 

2. Question displayed: The participant fills the required answer. 

3. Question submitted: The application script sends the answer back 
to the database. A new item can be requested by the participant. 

An important factor in crowdsourcing is motivation. A participant 
can be motivated by a good will, or money. Participation in speech 
and language resources annotation can be made a part of 
educational process and student assessment. 

Amazon Mechanical Turk is not suitable for our purposes. The first 
reason is that participation in Amazon Mechanical Turk market 
requires financing as a motivation. The second problem is that 
understanding the language is a prerequisite and there are not 
enough Slovak speaking people on Mechanical Turk. It was 
necessary to implement our own approach to crowdsourcing.  

3. Solution of the examined problem 

3.1 Our crowdsourcing system 

The crowdsourcing system consists of the following components: 

1. Database – Stores answers from the participants. 

2. Web Application – displays survey and task forms and serves 
supporting files 

3. Client-Side Application Script: Processes task forms, requests 
task data from the server and sends answers back. 

We have implemented the following crowdsourcing modules to 
gather annotated data for training models for a speech recognition 
system or natural language processing system. 

3.2 Crowdsourcing Modules 

The crowdsourcing system is divided into three parts, each part is 
focused on gathering a certain type of language or speech data. The 
gathered data types are summarized in the Table 1. 

 

 

Table 1: Modules Summary 

Module Name Type of the Gathered Data 
Dictionary Game Dictionary  

Spelling Experiment Text 

Your Voice Audio data 

 

Dictionary Game – purpose of the crowdsourcing is to create 
manually checked dictionary. Dictionary of good words is an 
important part of both acoustic and language model of a speech 
recognition system. A good dictionary helps to restrict a search 
space and increase a precision of the automatic speech recognition.  

The task of the Dictionary game is to assign one of possible classes 
to a word. Some possible classes for a word are: 

• Unable to Answer 

• Unknown word 

• Correct word 

• Spelling error 

• Foreign Word 

• Proper Name 

The participant selects one of the classes for the proposed word. 
The Class “Unable to Answer” is always pre-selected to filter out 
cases when participant marks the word without considering it. An 
example of a word category selection is in Fig. 1. 

Result of the game is a set of decisions by the participants. The 
voting is used to select a class for a word that has most decisions. 
Output of the game is a dictionary, where each word has the most 
probable class. 

Spelling Experiment – Purpose of this experiment is to observe 
common spelling errors. Language data from the internet that are 

Figure 1: Dictionary Game 
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part of the language model training are full of spelling errors. The 
annotation task is defined as follows: 

 

1. A short survey form is filled 

2. The spelling experiment plays a sentence read by artificial 
voice. 

3.  The participant writes the sentence in his smartphone and 
the application records key-presses. 

4. Results are sent to the server and a new sentence is 
proposed.  

A screenshot of the survey form for spelling experiment is in Fig. 2. 

Result of the spelling experiment is a set of manually transcribed 
sentences that can be used to create a model of spelling errors int 
the Slovak language. The modeling method was proposed in [8] 
and our research [9]. 

Your Voice – this experiment gathers audio data from recording of a 
mobile phone. The process is reverse as it is in the Spelling 
experiment. A sentence is displayed and the participant is requested 
to read it into his or hers mobile phone. The gathered data then can 
be used to train an acoustic model for recognition of voice in mobile 
phone. 

1. The user fills a survey form. This step is important to get 
information about acoustic environment where a sound is 
recorded. 

2. Then a sentence is shown on screen and a participant is 
requested to record it into the system. The sound is 
recorded in 16bit resolution using Recorder.js script and 
sent in an uncompressed form to the server. 

3. Result of the crowdsourcing process is a set of recordings 
with transcriptions that can be used to train or adapt an 
acoustic model of the speech recognition system. 

An example of a task form for Your Voice game is depicted in the 
Fig. 3. 

4. Results and discussion 
Results of crowdsourcing language resources should be applicable 
in the field of statistical language modeling in speech recognition. 
Our design of a system for quick annotation is applicable in the 
academic environment. Students are involved in the research by 
participating in creation and processing of language resources. 
Participating student becomes an integral part of research team and 
project. What we gathered from the application is summarized in 
the Table.2. 

Table 2: Results Summary 

Number of Gathered 
Items 

Number of participants 

8,079 123 
 

5. Conclusion 
The main task is split into small portions that are easily 
comprehensible even for a person without preliminary training, 
often in a form of a game. The web interface is accessible and an 
annotator does not need to install additional software. The process 
of annotation of language resources is easier, faster and has a low 
learning curve. This paper describes a design of a system for quick 
annotation of language resources for under-resourced languages by 
a group of volunteer annotators using crowdsourcing.  

In the case of the Slovak language, the natural language processing 
technologies are just in the beginning. This initiative aims to 
support cooperation and sharing research results by allowing to 
easily try the tools by other researchers, without the need to compile 
sources, train classifiers or gather textual data. On the website 
http:\\nlp.web.tuke.sk a set of natural language tools can be tried 
out, enables members of the scientific community to easily see 
capabilities of the proposed tools, compare it with their own results 
and discuss it. 

Figure 2: A Spelling Experiment Survey Form Figure 3: Your Voice Task Form 
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