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This dataset is dedicated to text mining and is composed
of partial n-Ary relation instances concerning food packag-
ing composition and gas permeability. It was created from
31 tables derived from 10 English-language scientific articles
in html format from several international journals hosted on
the ScienceDirect website. This dataset includes two sets of
data: manual table annotation results and automatic data
extraction results. The tables were first annotated by one
annotator and cross-curated by three different annotators.
The annotation task aimed to identify all table data deal-
ing with packaging permeability measurements and compo-
sitions. An Ontological and Terminological Resource (OTR)
was used for the annotation process. The annotation guide-
lines were drawn up through a collective iterative approach
involving the annotators, and they may be accessed alongside
the data. This dataset of n-Ary relations can be used in nat-
ural language processing (NLP) approaches implemented in
experimental fields, especially for n-Ary relation extraction
research. It can also be useful for training or evaluation of
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methods for the extraction of experimental data from tables

and text in scientific documents, especially in experimental
domains such as food packaging.

© 2022 The Author(s). Published by Elsevier Inc.

This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Specifications Table

Subject Data Science: Data Mining and Statistical Analysis

Specific subject area Food packaging permeability and component

Type of data .csv Table,.py source codes and annotated.html files

How data were acquired These data are the result of manual and automatic annotations. Manual

annotation was performed by one annotator before being cross-curated by
three different annotators. Automatic annotation reproduces the method
described in [1,4]. Ten html files of scientific articles from different journals
were manually downloaded from ScienceDirect and reprocessed. The
pre-treatment programs are available within the dataset. The annotations were
performed according to the annotation guidelines, which may also be accessed
alongside the data (see Data accessibility).

Only the 31 annotated tables extracted from the 10 articles are available with
their respective captions and titles, while the full texts are not presented for
copyright reasons.

Data format analysed

Parameters for data collection TRANSMAT [1-3] Ontological and Terminological Resource (OTR) was used to
drive the data annotation. Articles to annotate were randomly selected on the
@Web platform' among the 121 documents referenced with an html version
available on ScienceDirect. The @Web articles were originally selected by
domain experts based on their ability to answer specific Competency
Questions (CQs):

CQ1: What are the food packaging constituents and associated quantities in
the packaging composition?

CQ2: What are the 02/CO2/H20 permeability values and units associated with
the different food packagings studied in the article?

CQ3: What controlled parameter values and units are associated with the
02/C02/H20 permeability measurements?

Description of data collection The files were selected from the ScienceDirect website according to the
competency questions. They were manually downloaded in html format. The
tables were automatically preprocessed and manually verified to standardize
the table layouts in order to be compatible with the automatic extraction
process.

Data source location The data are available on the CIRAD Dataverse portal. The data have beenwere
manually collected by the UMR TETIS joint research unit (Univ. Montpellier,
AgroParisTech, CIRAD, CNRS, INRAE, Montpellier, France) and manually and
automatically annotated by the UMR IATE joint research unit (Univ.
Montpellier, INRAE, Institut Agro, Montpellier, France).

Data accessibility Repository name: TRANSMAT data tables
Data identification number: 10.18167/DVN1/GCZBC9
Direct URL to data and annotation guidelines: https:
//dataverse.cirad.fr/dataset.xhtml?persistentld=doi: 10.18167/DVN1/GCZBC9

1 https://ico.iate.inra.fr/atWeb/.
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Value of the Data

This dataset enhances resources available for table extraction and NLP in specialized fields,

especially in the new generation and bio-sourced food packaging domain.

tasks.

n-Ary).

This dataset can be useful for computer and data scientists conducting NLP and data mining
This dataset can be used in the evaluation or training of methods for different tasks: data
table extraction, named entity extraction in a specialized domain, including terminological

variations, measurement units, complex numerical values and relation extraction (binary or

The dataset is scalable since all of the processing codes are available, thereby facilitating its

extension with additional documents.

1. Data Description

The dataset [9] primarily consists of two data archives (.targz). The manual annotation
and automatic annotation archives contain the annotated tables in html format, which
are grouped in directories by document names. A result table (.csv) file is also present in each
archive and represents the annotated data in terms of partial n-Ary relations. An annotation
manual (.pdf) provides instructions for annotators and explains the choices. An archive (.targz)
contains the python codes to make document modifications required for the annotation process
and the result tables in the archives. Each result file contains the partial n-Ary relation instances
present in a table (an example of a n-Ary relation instance row is given in Table 1). Each data

entry is described as a partial n-Ary relation with a set of features:

Document the article title from which the data was extracted and annotated;
DOI the Digital Object Identifier of the article;
Relation the relation concept associated with the n-Ary relation instance;

Result_Argument the result argument instance associated with a given relation instance;

Arguments the other argument instances associated with the relation instance;

Table the table title;

Table 1
Example of a row in the resTable.csv file from the manual annotation archive.
Features Values
Document A method for the measurement of the oxygen permeability and the
development of edible films to reduce the rate of oxidative reactions in
fresh foods
DOI https://doi.org/10.1016/S0308-8146(02)00485-5
Relation 02_Permeability_Relation

Result_Argument

Arguments

table*
Caption

Segment

{’02_Permeability’: [['6.8 + 0.410, "1E9 Gram by reciprocal day by
reciprocal pascal by reciprocal meter’], 'OP 109 gd -1 Pa -1 m -1'[}
{'Thickness”: [['1.86 & 0.0010%’, 'Meter’], 'Thickness 10 5 m’],
'Method’: [”, "],

'Number_Of_Repetitions’: [”, "],

"Temperature’: [”, "],

'Relative_Humidity’: [”, "],

"Partial_Pressure_Difference’: [”, "],

"Packaging’: [”, "],

'Partial_Pressure’: [", "]}

Table 2

The SA content, the thickness and the OP values of edible films at 25 °C
and 0% RH

['Results and discussion’, 'The effect of antioxidants on the OP of edible
films containing SA’]
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Caption the textual content of the table caption;
Segment the names of the section and sub-section in which the table is present.

The annotation guideline (data tables annotation rules.pdf) presents the annota-
tion schemea and the instructions given to the annotators. These instructions are summarized
in the next section along with the choices made. The annotation schemea defines several tags
to annotate the data in the tables. These tags are embedded in the html file and used both in
the manual and automatic annotation processes.

2. Experimental Design, Materials and Methods

The dataset consists of manual and automatic annotations of the scientific article tables. All
pre-processing codes used are available in the dataset. This dataset is complementary to the
work presented in [6] focused on the annotation of argument instances in document texts. This
previous dataset was used to evaluate approaches dealing with the extraction of argument in-
stances from scientific documents [7,8]. The work presented here includes a subset of documents
associated with this previous work. This data paper is not devoted to argument instance anno-
tation in texts but rather to the annotation of partial n-Ary relation instances in the document
tables. These n-Ary relations are composed of several argument instances that are gathered in
a relation concept instance representing the information on a more complex level. This explains
the high complexity of the annotation task outlined in this paper.

2.1. Data (input)

The dataset includes 31 tables from 10 articles which were manually downloaded in html
format from different journals on the ScienceDirect website. We discarded all other textual con-
tent so as to comply with the article copyrights (not all papers are from open access journals).
Two features, i.e. DOIs and document names, are also provided to enable recovery of the original
documents.

TRANSMAT |[2,3] Ontological and Terminological Resource (OTR) represents concepts in the
food packaging domain and the relations between them. This OTR is structured in two parts, a
core ontology and a domain ontology (see Fig. 1 and [1] for further details). The up-core ontol-
ogy is the representation of the n-Ary relations structure, defined as a relation concept linked
to the arguments composing the relation. The down-core ontology includes concepts specific to
the experimental fields, while the concept is categorized as symbolic or quantitative which are
associated with measurement units used in experimental fields.

A symbolic concept is typically expressed as a word or phrase. A quantitative concept is asso-
ciated with numerical values and linked to unit concepts corresponding to the concerned quan-
tity (e.g. 02_Permeability — cm3/(m?.day.MPa~1)). The domain ontology contains the concepts
related to the field at hands, i.e. matter transfer in the food packaging domain. Each symbolic
or quantitative concept has a terminological component represented as a set of labels (preferred
and alternatives). Thus, the OTR conceptualizes the domain of interest on the basis of relation
concepts, each of which is defined by a set of labels and a signature, where arguments are sym-
bolic or quantitative concepts. Labels associated with argument concepts of the n-Ary relations
of interest drive the recognition and selection of the tokens in the documents.

The tables were first automatically pre-processed to normalize the table layouts. This step
was subject to manual verification. The aim was to produce html files tailored to the automatic
annotation process described in [1,4]. The character encoding was also normalized in utf-8. An
example of a table selected for annotation is presented in Fig. 2.

Four n-Ary relations to be annotated were selected in the OTR: permeability relations (car-
bon dioxide, oxygen and water permeability) and the food packaging composition (impact fac-
tor component). The annotation task was first conducted by one annotator to obtain a prelimi-
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Fig. 1. Excerpt of the Transmat OTR structure.

Table 1 . Water vapour permeability (WVP) at 25 °C of PE films coated with chitosan compared to chitosan self
standing films prepared with different casting solvents and plasticizers.

Sample WVPX10 B (g/msPa)ARH WVPx10 13 (g/msPa)ARH WVP x 10 13 (g/m s Pa) ARH

70% 45% 33%

PE 4.62£0.73f 5.55£0.23fF 7.72 £2.58f

IC)E coated 1) 374 1.14f 6.67 = 0.23f 7.88 £ 2.39f
PECSEinv 9.14 = 1.09f 6.41 =3.28f 2.85=0.34f

CSA 4161.31 = 656.17a,b 2199.80 = 1048.33d,e 25.71 £2.20f
CSE 4100.77 = 588.88a,b 2884.37 = 346.43b,c.d.e 38.71 £2.61f
CSAGLY  5410.08 = 1543.67a 1905.39 = 149.64e 26.14 = 1.24f
CSEGLY  3481.46 = 343.88b.c.d 2635.38 £ 414.28¢c,d.e 105.17 = 6.57f

PE, polyethylene: CS coated PE, chitosan (CSE) coated polyethylene; PESCEinv, coating exposed to dry
compartment; CSA, chitosan film prepared with aqueous acid solvent: CSE, chitosan film prepared with
hydroalcoholic acid solvent; CSAGLY and CSEGLY, glycerol plasticized samples.

Different letters (a—f) indicate significant differences between formulations (p < 0.05).

Fig. 2. An example of a table selected for annotation. This table is extracted from [5]
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<ri type="H20_,Permeability_Relation" id="2">
<ai type="Polyethylene" id="0"> </ai>
<ai type="H20_,Permeability" id="2"> </ai>
<aii type="Temperature"> </aii>
<aii type="Relative_Humidity"> </aii>
</ri>
<td class="align-left">
<ai type="Polyethylene" id="0"> PE </ai>
</td>
<td class="align-char">
<ai type="H20_,Permeability" id="0"> 4.62 +- 0.73 </ai>
</td>
<td class="align-char">
<ai type="H20_,Permeability" id="1"> 5.55 +- 0.23 </ai>
</td>
<td class="align-char">
<ai type="H20,Permeability" id="2"> 7.72 +- 2.58 </ai>
</td>

Fig. 3. An example of an annotated row.

nary annotation. This task involved the identification of all arguments and relation instances of
the four targeted n-Ary relations. These relations consisted of different arguments that could be
identified in the table rows and categorized as symbolic or quantitative. The final version of the
table annotation was produced via an iterative process involving four annotators.

2.2. Manual Annotation

The table headers were annotated to distinguish numerical and symbolic columns. The tag
‘qc’ stands for ‘quantity concept’ and annotates the presence of a quantity concept. Otherwise,
the tag sc (i.e. symbolic concept) is selected. These tags are supplemented by a type attribute
used to specify the concept of the OTR represented in the table column. Selected OTR concepts
must be n-Ary relation arguments such as Packaging or Thickness. The qc tags also specify the
measure unit and a possible exponent for the numerical value, respectively with the unit and
exponent attributes.

The n-Ary relations identified in the table were indicated by rc tags in the caption. Its type
attribute specifies the OTR relation concept.

Rows were annotated to describe the n-Ary relation instances in the table. Each relation in-
stance in a row is indicated with a ri tag. This tag has a type attribute, the previously identified
relation concept, and a id attribute used to distinguish instances of different relations. Argument
instances in the row are indicated by ai tags. This tag surrounds the text composing the in-
stance (e.g. ‘<ai type = “O2Permeability” id="“0" > 5.2 + 0.2 </ai>'). It also presents type and
id attributes to specify the argument concept and instance. A third tag category, i.e. aii, is used
to indicate the presence of an implicit argument instance belonging to the relation instance. An
implicit argument instance is not present in the table row but instead in its caption or header
(e.g. a control parameter shared by all data in the table is only reported once in the caption
instead of constituting an additional column). The aii tags also present type and id attributes. As
the aii tags concern argument instances present in the title or caption of the table, they are not
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Table 2
Global comparison of manual and automatic annotations.
tag Manual Automatic
sc 48 50
qc 172 170
rc 73 86
ri 828 925
ai 1273 1454
aii 717 2]
TOTAL 3111 2685

sc: symbolic concept; gc: quantitative concept; rc: relation concept; ri: relation instance; ai: argument instance; aii:
implicit argument instance

the focus of automatic annotation. Fig. 3 is an example of manual annotation associated with
the first row of the table in Fig. 2.

The manual annotation was then cross-curated by three different annotators as compared to
the first one. The manual and automatic annotations are compared in Table 2.

2.3. Automatic annotation

The method and associated algorithms described in [1,4] were used to automatically annotate
tables after the preprocessing steps. This method involves the use of an OTR. It was selected for
its compliance with the different data formats present in the tables and its compatibility with
the OTR used.

The automatic table annotation method involves a multi-step process similar to that of the
manual annotation described above. Tags generated by automatic annotation correspond to those
obtained by manual annotation. First, the table headers are automatically annotated to distin-
guish between numeric and symbolic columns based on the cell contents. Each column has the
same type as the majority of its cells. A cell is numeric if it contains a measure unit of a majority
of number tokens. Otherwise the cell is symbolic.

Then the OTR concept to be associated with each column is automatically identified using
similarity scores in order to match ontology concepts with the recognized entities. The concept
of a numerical column is determined by proximity measures between the measure units in the
column and the measures units of quantitative concepts in the OTR. The concept of a symbolic
column is determined using cosine similarity [12] of word vectors [10] between the column
words and the OTR concept labels.

The relations in the table are then identified based on the proportion of quantitative and
symbolic concepts that belong to each relation signature in the OTR. Selected relations have the
highest proportion of arguments in the table. They are annotated in the table caption with rc
tags associated with the type attribute to specify the associated OTR relation concept.

The automatic annotation algorithm finally annotates the table rows with argument and rela-
tion instances. Argument instances are identified based on the relation signatures, i.e. arguments
that belong to the relations identified in the table. A specific concept for a symbolic argument
instance is chosen in the set of sub-concepts of the argument based on term similarity. Quan-
titative argument instances are defined by the measure unit of the concept identified for the
column. An ai tag indicates the argument instance in the cell. It presents an id attribute for
single identification purposes.

Relation instances in rows are then annotated using one, or more, of the relations identified
in the table according to the relation description in the OTR and the argument instances in the
row. They are annotated with ri tags associated with the rows and containing a type attribute to
indicate the relation concept in the OTR, and an id attribute to just identify relation instances.
Argument instances composing the relation are also presented with ai tags, repeating the ai tags
in the cells (see Fig. 3).
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Table 3
Result of the automatic annotation method.
tag recall precision F1-score
sc .81 38 .52
qc 75 .62 .68
rc 79 .67 73
ri 77 .69 73
ai 75 .66 .70
2.4. Results

The automatic annotation process was evaluated on a corpus of 31 tables. The overall auto-
matic annotation results are compared to the manual annotations in Table 2. Tags automatically
attributed to the columns (i.e. sc and qc), relation concepts (i.e. rc) and cells (i.e. ri and ai) were
compared to those obtained during the manual annotation process.

Table 3 presents the an evaluation of the automatic annotation in terms of recall, precision
and F1-score [11]. The results are consistent and comparable to those obtained in state-of-the-art
studies using the same algorithm [1,4]. The precision on the sc tags precision is low (i.e..38). This
is due to the numerous columns that containing a term associated with a symbolic concept, and
thus identified as such. As these columns seldom contain argument instances associated with n-
Ary relations, the error propagation to identify relation concept instances is low. Consequently,
the low sc tag precision score is not a major issue. Errors in the gc tag annotation are mostly due
to measure unit recognition. The ri tag annotations are satisfactory, especially since they mostly
rely on the identification of sc and qc tags. Similarly, ri and ai tag annotations rely on correct
annotation of previous tags, thus the results of both steps are close.
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