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Abstract 

While there exists a large amount of static linguistic resources together with annotation schema and metadata, not much work has been 
done to describe the processes by which texts are produced. In the mid-1980s, translation process research began to use advanced 
technologies such as keyboard logging and more recently eye tracking and screen recording to record and study user activity data of 
human reading, writing and translation processes. There has not, however, been much effort to synchronize and annotate the collected 
data. This paper suggests a structure for these processes along four dimensions. As the process data depends not only on the human 
writer/translator, but also on the type of text to be produced and the purpose of the final product, this paper suggests a metadata 
structure for user activity data which takes into account different dimensions.  

 

1. Introduction 

While a large amount of linguistic resources exists for 
textual (i.e. product) data with a plethora of annotation 
schema and metadata standards, not much work has been 
done to describe the process data by which texts are 
produced. A text document undergoes constant 
modifications as it develops in time and the final product 
could be considered a snapshot at a particular moment in 
time. For instance, wikis may change at any point in time 
since their content is editable. However, despite their 
fluctuating nature, wikis are valuable text documents at 
any one time.  
 Written translations can be considered a text which 
is generated based on another text. A translation may be 
modified or revised, leading to a new version, or another 
translation may be produced, based on a different 
understanding of the same source text or they may be 
targeted towards another audience. The Bible is such an 
example which, usually perceived as a static text, has been 
translated many times over many years, into many 
different languages and into many different versions. 
While we can compare and study successive versions of a 
text or a translation, we have only very restricted means to 
investigate the processes by which a text (or a translation) 
is produced.  At present, few process repositories exist 
that contain data which allows us to trace and reproduce 
text production processes in detail. One such repository is 
Mesa-Lao’s (2011) publicly available collection1 of 
translation process data which were collected to study 
explicitation in translation memory mediated 
environments. 
 Research into what type of metadata is appropriate 
and relevant for annotating process data has not received 
much attention. Carl and Jakobsen (2009) introduce the 
term “User-Activity Data (UAD) to subsume any kind of 
process and product data which is consulted or generated 
by a translator during a translation session”. They discuss 
a data format for the kind of UAD which they produce, 
but do not include a description of metadata. Göpferich 

                                                             
1  http://tradumatica.uab.cat/trace/main,en/ 

(2009), however, suggests a metadata schema similar to 
the Dublin Core for translation processes which includes 
authors, purpose of translation, etc. 
 Seiner (2001) notes that “Metadata holds the key to 
understanding and using data. When it is available, 
metadata enables end users to understand the data and 
make better decisions based on this understanding.“ He 
mentions that “metadata also includes information about 
knowledge and knowledge-related processes – and 
knowledge doesn’t always begin with data.” By 
describing the contents and context of data files, the 
quality of the original data/files is improved considerably. 
It is, however, impossible to categorise metadata only by 
observing the object data since metadata categorisation is 
a function of the specific purpose of the object data or the 
specific usage scenario. Accordingly, various 
classification schemas have been developed to define and 
distinguish different types of metadata. One such 
classification concerns descriptive metadata, which 
involves the description of individual instances of 
application data, such as title, author, subjects, keywords, 
publisher, etc. and structural metadata, which concerns 
the description of the design and specification of data 
structures.

2
  

 In this paper, we suggest a structure and description 
of metadata for UAD. We categorize our metadata along 
four lines: 
1. Experiments metadata of the reading, writing or 

translation task describes the purpose of the experiments 
from which process data is available. A unique ID is 
given to each experiment. 

2. Stimuli metadata describes various properties of the 
source texts such as its language, genre and length. A 
unique ID is given to each stimulus. 

3. Participants metadata describes the participants in 
the experiments with information such as age, native 
language, preferred translation direction and experience. 

                                                             
2  
http://www.niso.org/publications/press/UnderstandingMet
adata.pdf 
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A unique ID is assigned to each participant. 
4. Recordings metadata contains information about the 

actual recordings of the experiments such as the location 
of the process log file, recording task type (e.g. 
translation or reading) target language, etc. A unique 
recording ID is given to each recording.  

 
The four categories of metadata are explicitly related to 
each other as illustrated in Figure 1 below: 

Figure 1: Metadata structure 
 
Experiments metadata is the top-level metadata element. 
The unique experiment ID is represented as a derived 
element in the other three metadata categories. Below the 
experiments metadata element are stimuli metadata and 
participants metadata. Unique IDs from these two 
categories are represented in the recordings metadata 
category, and the recordings metadata category thus 
contain derived identifier information from the other three 
categories. 
 Based on this categorization of metadata, it will be 
possible, aided by a query interface, to extract UAD based 
on specific search properties. 

2. Representation of metadata 

As introduced above, four different categories of metadata 
describe the process data: experiments metadata, stimuli 
metadata, participants metadata and recordings metadata. 
These four categories will be explained in more detail 
below. For each category, examples of metadata 
information are provided. The left-most column (in bold) 
provides a list of examples of the types of metadata 
contained in each category. The two right-most rows are 
examples of the metadata content for two experiments. 
        The process data itself come from four different 
experiments which are briefly introduced below. 

Exp1 contains eye-tracking and key-logging data from 24 

translators’ translations of four different texts (Hvelplund 

2011). The aim of the study was to examine how 

translators distribute their cognitive effort during the 

translation process. 12 participants were professional 

translators and 12 were student translators. Each translator 

translated four texts that varied with respect to 

complexity. Two of these four texts were translated under 

time constraints while two texts were translated under no 

time constraints. A total of 92 recordings are available 

from this experiment, as four recordings had to be 

discarded for various reasons. 

Exp2 contains eye-tracking and key-logging data from a 

translation experiment and eye-tracking data from two 

reading experiments (Balling et al. forthcoming, Jensen et 

al. 2011). The aim of the study was to investigate the 

matter of parallel processing in translation. In the 

translation experiment, 19 professional translators each 

translated two texts. In the two reading experiments, a 

total of 23 participants each read two texts. Due to 

problems with the quality of the eye-tracking data the 

translation experiment, only 16 recordings from 8 

translators in are available. 46 recordings are available 

from the reading experiments. 

Exp3 contains eye-tracking and key-logging data from 17 

professional translators (Sjørup 2011). The aim of the 

study was to investigate changes in translators’ allocation 

of cognitive effort when translating different types of 

metaphorical expressions. Each participant translated two 

texts and retyped two texts. A total of 68 translation and 

retyping recordings are available from experiment Exp3. 

Exp4 contains eye-tracking and key-logging data from 14 
student translators and eight professional translators 
(Dragsted 2010). The aim of the study was to investigate 
how translators coordinate comprehension processes and 
writing processes during the translation processes. Each 
participant read silently a text and then they translated that 
same text. A total of 44 translation and reading recordings 
are available from experiment Exp4. 
 
2.1 Experiments metadata 
 
Experiments metadata contains five pieces of information: 
an experimentID, an abstract, a list of keywords, the 
number of participants and the number of recordings, as 
illustrated in Table 1 below. 
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Table 1: Experiments metadata 

ExperimentID Exp1 Exp2 

Abstract  This study is an em-

pirical investigation of 

translators’ allocation 

of cognitive resources, 

and its specific aim is 

to identify predictable 

behaviours and pat-

terns of uniformity in 

translators’ alloca-tion 

of cognitive resources 

in trans-lation. 

The aim of this study is 

to examine empirically 

and experimentally the 

cognitive process by 

which professional 

translators translate 

metaphors from one 

language to another 

language. 

Keywords  Translation, process 

data, cognition, 

distribution, 

allocation, parallel 

processing 

Translation, process 

data, cognition, meta-

phors, conventional 

metaphors 

Participants 24 31  

Recordings 92 62 

 
 
2.2 Stimuli metadata 
 
Stimuli metadata contains information about the source 
texts that were used in the various experiments. This 
category contains information such as the domain and 
language of the stimulus, its length in words and 
characters and font type and font size. The experiment ID 
in the top-row of Table 2 below is derived from 
Experiments metadata. 
 
Table 2: Stimuli metadata 

ExperimentID(derived) Exp1 Exp2 

TextID Exp1_TextA Exp2_TextB  

Domain Legal Fiction 

SourceLanguage English English 

LengthWords 145 132 

LengthCharacters 845 785 

FontType Tahoma Tahoma 

FontSize 18 18 

 
 
In addition, stimuli metadata could also contain 
information about the complexity of the text, as illustrated 
by readability measures (LIX, SMOG, Flesch-Kincaid, 
etc.), by word frequency scores and by the ratio of non-
literal expressions (idioms, metonyms, metaphors, etc.) to 
literal expressions. Overall, information which relates 
specifically to the text stimulus that was presented to the 
user(s) is described in the stimuli metadata category. 
 
2.3 Participants metadata 
 
Participants metadata contains information about the 
participants from whom process data have been collected 
such as the sex of the participant, education, experience 
working as a translator, L1, L2, L3 etc., cf. Table 3 below. 
Similar to the stimuli data, the experiment ID in the top-
row of the table is derived from Experiments metadata. 

Table 3: Participants metadata 

ExperimentID(derived) Exp1 Exp2 

ParticipantID  34 34 

Sex F F 

YearOfBirth 1981 1981 

FormalTranslator 

TrainingYears 

6 6 

Education cand.ling.merc cand.ling.merc 

DegreeFinishedYear 2008 2008 

ExperienceYears 3 5 

L1 Danish Danish 

L2 English English 

L3 German German 

 
In addition, participants metadata contains information 
about the participant’s preferred translation direction (if 
s/he is a translator), if the person is a touch typist and the 
participant’s eye colour and prescription (if s/he wears 
contact lenses or glasses).  
 The same participant may appear multiple times in 
this participants metadata, as illustrated by the 
ParticipantID indicator, since a participant may participate 
in several experiments. Some of the properties of that 
individual may change over time. For instance, the 
number of years a participant has worked as a translator 
may be different for two experiments in case the 
experiments have been executed at different points in 
time. A novice translator in one experiment, as indicated 
by few years of professional experience, may be 
considered a professional translator in another experiment, 
which was executed years later, as illustrated by many 
years of professional experience. It would therefore be 
undesirable to categorise the participants according to 
their level of proficiency since this property is not 
universally static. 
 Overall, information which relates specifically to the 
individual participant who took part in an experiment is 
described in the participants metadata category. 
 
2.4 Recordings metadata 
  
Recordings metadata contains information about the 
individual recording. The information (ExperimentID, 
TextID and ParticipantID) in the three top-rows is derived 
from the experiments, stimuli and participants metadata 
categories, respectively. Other information that is unique 
to that very recording is introduced into recordings 
metadata: the experimental location at which the 
recording session took place (e.g. a specific university, the 
participant’s office, the participant’s home), the type of 
experiment (translating, reading, copying, revision, post-
editing), and the target language of the target text output. 
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Table 4: Recordings metadata 

ExperimentID(derived) Exp1 Exp2 

TextID(derived) Exp1_TextA Exp2_TextB 

ParticipantID(derived) 34 34 

LocationLink www.website.org/

Exp1_TextA_P34 

.xml 

www.website.org/

Exp2_TextB_P34 

.xml 

RecordingDate 20-01-2008 20-03-2010 

EyeTrackerType Tobii1750 TobiiT120 

RecordingSoftware Translog2006+Cl

earView 

TranslogII 

ExperimentalLocation CBS CBS 

ExperimentType Translating Translating 

TargetLanguage Danish Danish 

 
Recordings metadata also includes information such as the 
fixation filter used for that specific recording to calculate 
fixations and the quality of the eye-tracking data. Overall, 
recordings metadata contains information which is unique 
to the individual recording. 

3. The Structure of UAD 

The UAD acquisition software “Translog-II” (Jakobsen, 

1999; Carl, 2012) logs keystrokes and mouse activities 

during text production. It also records gaze fixations and 

movements over the texts when the participant is working 
in front of an eye tracker. While Translog-II can also be 

used for reading and writing research, we present here the 

logging protocol when used as a translation tool. As 

described elsewhere (Carl and Jakobsen, 2009), we have 

developed a six-dimensional representation which divides 

the data into three Product data resources and three 

Process data resources, as explained below.  

3.1 Product Data 

The product data consist of three resources: i) the source 

text (ST), ii) its translation, i.e. the target text (TT), and 

iii) a linkage between linguistic entities of both texts. The 

location for each character in the ST and TT is identified 

by its position on the screen and its position in the text. 

The screen position of each character is identified through 

a rectangle with its top-left position in terms of X/Y pixels 

and the width and the height coordinates. The cursor 

positions give the character position as offset from the 
beginning of the text. Alignment information indicates 

which units in the SL text correspond to which units of the 

TL text.  

3.2 Process Data 

The process data also consist of three resources, the i) 

gaze sample observations, ii) fixations and iii) keystroke 

information. In contrast to the product data, the process 

data contains a time stamp, indicating in milliseconds 
when the event took place relative to the beginning of the 

experiment.  

 Gaze sample observations consist of screen 

coordinates as obtained from the eye tracker for the left 

and right eyes, as well as pupil dilation at a particular 

time. For each observation, the location of the character 

which is closest to the gaze sample point is recorded (i.e. 

the cursor position of the character in the ST or TT) along 

with information about the location of that character on 

the screen. 

 Fixations are computed based on sequences of gaze 

sample observations. Fixations thus consist of a number of 

gaze sample observations and represent a time segment in 

which a word (or symbol) is fixated. In our current 

representation, fixations have a starting time, a duration, 
and a cursor position which refers to a position in the ST 

or TT.  

 Translog–II also logs keyboard and mouse activities. 

We distinguish between four different types of keystrokes: 

insertion, deletion, editing, navigation and the return key.  

4. Conclusion and outlook 

 

We intend to build a relational database of translation 

process data which will be made publicly available in 

2012, e.g. through an anonymous SVN (Apache 

Subversion) server. Users will also be able to query the 

metadata on a website where an interface will make it 

possible to select the process data that fit a specific 

research objective. Currently, almost 300 translation 

recordings have been collected, as shown in Table 5 

below. We expect this number to increase considerably in 

the near future when recordings from new experiments are 

added to the repository. 

Table 5: Experiment overview 

Experiment Number of 
participants

3
 

Number of 
recordings 

Exp1 24 92 

Exp2 31 62 

Exp3 17 68 

Exp4 22 44 

Total 105 288 

 

Once the repository is available, it will be possible to 

upload process files according to specific guidelines that 

will be developed. Online tests that control for object data 

consistency and metadata consistency will be performed 

when files are uploaded. 

 We intend to publicise the existence of the process 

data repository as well as the metadata through META-

SHARE and other appropriate channels. 
 Due to the multi-dimensional structure of the 

translation process data, we suggest in this paper to 

organize the metadata in independent but related sets of 

information concerning 1) the experimental focus of the 

text processing activity (Experiments metadata), 2) the 

origin, domain and difficulty of the source text to be 

processed (Stimuli metadata), 3) information about the 

                                                             
3 Only participants from whom there are valid process 
data available are included in these figures. 
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participant and his or her experience and background 

(Participants metadata), and 4) metadata concerning the 

actual observed data during text production or reception 

task (Recordings metadata). The goal of organizing the 

process data into a rigid structure such as the one outlined 

in this paper is to make process data easily searchable 

across multiple parameters. The next step will be to 

implement a query language which will allow us to extract 

the process data that is related to particular linguistic 

phenomena, and correlate this with the translators' profile. 

This information could, for instance, be instrumental to 
investigating whether novice translators face the same 

problems as more experienced translators, and which texts 

passages are particularly difficult for every translator. The 

clear structuring of the metadata of a given process task is 

a prerequisite for such an endeavour. 
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