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ABSTRACT

Traditionally and on the basis of the advice of some cataloguing experts, geographic
information (GI) metadata are created manually. However, others think that the process is costly
and error prone, hence the advisability of automatic methods should be looked into. In this
paper, the time taken up and the errors made in the manual compilation of implicit metadata are
examined. The study is based on a survey with 18 collaborators, 7 Gl categories used, 40
datasets and 20 different storage formats; it models the time taken up, identifies, sorts and
quantifies the most common errors. The results confirm that the time taken up is reduced with
experience. New results are also provided: namely, that the cataloguing time is longer for raster
data than for vector data and that the compilation of geographic extent and spatial reference
systems is most likely to cause errors.
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1. Introduction

One traditional definition of the term metadata is “data about data”, with the first
references to this term appearing in the context of geographic information, in ANZLIC (1996)
and Kildow (1996). If we look for the origins of the term metadata, we will find its roots in the
Greek word “peta”, «beyond» and the word “data”, the plural of the Latin term datum-i, «piece
of information» (RAE). Therefore, the meaning of the word may be explained as “beyond data”.
However, according to Howe (1993), the term metadata did not appear in print until 1973,
despite having been coined by Lack Myers in the 1960s in order to describe sets of data and
products. In the literature related to this subject we find a good number of authors who provide
the interpretation and scope of the practical and theoretical meaning of the term. Among these,
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we find Caplan (1995), Milstead, Feldman, Ercegovac (1999), Sheldon and Steinacker et al.
(2001), Swick and Duval et al. (2002) or Woodley et al. (2003). Summing up the contributions
of all these authors, we may define the term eclectically as the structured set of data that
describe other data and whose purpose is to improve our knowledge of the described
information and help us answer such questions as ‘what’, ‘who’, ‘where’, ‘when’, ‘how much’
and ‘how’. They may also be described as those autonomous products that, linked to the data,
allow us to keep an inventory of these, enabling its publication and reference value through the
catalogues kept in infrastructures of spatial data and, finally, allowing for the reutilization of
data. The importance of metadata has been recognized by entities such as the EU’s INSPIRE"
Directive, and also by the endorsements of the GSDI? initiative.

1.1 Metadata classification.

In order to achieve those characterizations identified as the goal of this article, we will
adopt Jokela’s (22001) classification of metadata into implicit and explicit, based on the links or
connections of the metadata with the data.

a. Implicit metadata are those that can be obtained from the data themselves (number of
rows, columns or type of compression of the data).

b. Explicit metadata are those that cannot be obtained from the data themselves, being
described instead in a separate file with a view to their cataloguing (for example, the

name of the format employed for storing purposes) (Balfanz, 2002). For Beard (1996)

and Diaz et al. (2008), metadata can also be inferred or calculated from other metadata

or from the data themselves (for example, a toponym inferred from the coordinates) and
for Goodchild (2007), metadata are those that can be obtained by data mining
techniques.

These and other authors provide various other classifications of metadata, which we do not find
as strongly connected to the purposes of our article: for example, static, dynamic, temporary,
descriptive, structural, control-related, contextual, semantic or administrative.

1.2 Metadata creation.

Metadata can be created by using various methodologies: (a) manually, (b)
automatically, (c) semiautomatically and (d) mixed versions of all the former. Several authors
and projects have reviewed these creation techniques and suggested different solutions. For
example, some authors state that the automatic procedures of metadata creation are unable to
provide the information that can be provided by both data producers and metadata compilers
(Campbell, 2008; Guy et al., 2004; JORUM, 2004); others point out that manually created
metadata, whether performed by the author of the data or automatically, can not provide the
cataloguing experience and skills of information management experts (Currier et al., 2004; Guy
et al., 2004; JORUM, 2004); and finally, some authors state that manual metadata creation is a
time-consuming, error-prone process (Batcheller, 2008; Najar, 2006; Wyoming; West and Hess,
2002; Leiden et al., 2001; Guptill, 1999).

1.3 The goals of our article.

! Infrastructure for Spatial Information in Europe. Web: http://inspire.jrc.ec.europa.eu/
2 Global Spatial Data Infrastructure. Web: http://www.gsdi.org

Recibido: 2/9/2009 Los autores
Aceptada version definitiva: 15/10/2009 www.geo-focus.org

318



geo Revista Internacional de Cienda y Tecnologia de la Informacién Geografica
International Review of Geographical Information Science and Technology

Manso Callejo, M. A. y Bernabé Poveda, M. A. (2009): “Metadatos implicitos de la informacion geogrdfica:

caracterizacion del coste temporal y de los tipos y tasas de errores en la compilacion manual”, GeoFocus
(Articulos), n°9, p. 317-336. ISSN: 1578-5157

As a first goal, this article sets out to measure the time required to manually obtain and
transcribe a set of implicit metadata stored along with the data, and thus to be able to evaluate
from objective data the first part of the aforementioned sentence: “manual metadata creation is
a time-consuming (...) process”.

The second goal of this article is to identify, classify and measure the error rates that
take place in the manual creation of metadata. This way we will obtain objective data that may
confirm or contradict the second part of the statement: “manual metadata creation is a (...)
error-prone process.”

Those errors derived from the manual creation of metadata can be divided into: errors or
mistakes, and lapses or slips (Norman, 1980). Other authors such as Maurino et al. (1995) and
early Reason (1990), when trying to study analytically error in systems, have classified them
according to standards related to human behaviour. These standards are based on models for the
performance of functions such as skill-based models, rule-based models and knowledge-based
models (Rasmussen, 1983). Thanks to psychological contributions we know that these errors are
affected by cognitive factors, memory capacity, attention capacity and schemas acquired
through experience (Moment, 2008). Sometimes, what we know or think (cognitive factors) is
in conflict with programmed actions and leads to the appearance of errors. Similarly, the
cognitive principles that rule the way we perceive and reason things may affect our decisions,
which in turn provokes errors. The complexity of the procedures involved in the cataloguing of
Gl may lead to an overflow of the memory required for a given task, eventually leading to
overload and degradation of the performance. Therefore, the design of procedures must be
carried out in such a way that the operator is able to keep his/her attention — otherwise, errors
will occur. Wickens and McCarley (2008) devote a chapter of their “Applied attention theory”
to attention control as a means of reducing errors, thus implying the importance of the subject.

Two factors make us aware of the fact that human errors may occur in the manual
creation of metadata for GI: the cataloguer’s cognitive aspects (the notions required for the
interpretation of those aspects that demand a previous knowledge of, for example, spatial
reference systems or coordinate systems), and the memory capacity required when there is a
significant amount of operations to be performed. Another aspect that must be taken into
consideration when studying human errors is the operator’s attention in routine procedures such
as the systematic manual creation of metadata about the elements of a cartographic series. All
these factors seem to be important and may affect error rates, which may consequently affect
productivity.

The rest of the article will be structured as follows: in chapter 2 we will describe how
the study has been designed, how the datasets were prepared, how we designed the survey in
order to collect data for the study, how the guide document for collaborators was prepared and,
finally, the criteria for selecting the group of collaborators who took part in the study. In chapter
3 we will describe how we processed the obtained information after having integrated it into a
database, how we chose to present the results of the study (both the results related to the time
invested in obtaining and transcribing metadata classifying them by the nature of the data, and
the results employed to characterize error rates as typos, coordinate interpretation errors or
spatial reference systems errors). In chapter 4 we will discuss the obtained results and finally
present our conclusions.
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2. Study

We have identified two main goals in our study: the measure of the time required to
locate and transcribe a set of implicit metadata about GI, and the cataloguing and quantifying of
human error rates in the process.

2.1. Design of the study

The first goal of this study is to quantitatively measure the temporal cost/effort required
by an operator to manually collect certain metadata elements. Gl is characterized by the variety
of data types (images, tables, and vector data) and by the diversity of existing storing formats.
For this study we selected the following types of GI: a) old paper maps, b) rasterized and
georeferenced cartography, c¢) digital ortophotography, d) digital elevation models, )
multispectral images, f) vector cartography and g) vector layers in formats used by geographic
information systems (GIS). As for the diversity of storing formats, we selected the following:
PNG, JPEG, TIF, GeoTIFF, ECW, MrSID, JP2, ERS, IMG, BIL, PIX, XYZ, DEM, ASC, DGN,
DAT, DXF, SHP, E00 and ADF.

We left out of the study the Gl stored in spatial databases (Oracle, DB2, SQL Server,
MySQL, PostGIS, etc.) for two reasons: first, the need of specific, complex tools in order to
access them, and second, the connectivity difficulties that may appear in the various
communication networks when their administrators set limits to the connectivity to certain ports
used by these networks (i.e., 1521: Oracle and 5432: PostgreSQL).

2.2. Dimension of the study

In order to define the dimension of the present study, we considered the
representativeness of the file formats in each selected type of GI as well as the amount of data to
be dealt with by each collaborator in the study. Bearing in mind the results of previously
conducted pilot schemes in the field of training (Manso and Bernabé, 2006), in which the main
conclusions were: (1) the creation of the first piece of metadata takes up time periods ranging
from 45 minutes to 3 hours, and the creation of second and third metadata of the same subject
require less time and present a narrower range (6-12 minutes or 4-9 minutes for the second and
the third respectively), (2) a significant percentage of compiled data are incorrect (5-10%
displace the decimal divider, 2-7% mistake latitude for longitude and 5-10% do not interpret or
transform coordinates correctly). For the present study, the number of data sets to be described
by each collaborator was set at 40. This number was defined with the aim of sparing the
collaborators an overload of work that may eventually affect the study’s results in a negative
way. The initial estimation of the time each collaborator would devote daily was 5 hours. They
were advised to report in case the devoted time went above this threshold, so that a decision
could be agreed in this respect. In table 1 we show the various selected formats (20) for the
seven Gl categories.

2.3. Provided information and contents of the survey

The collaborators in this study received, along with the data and a form with data to be
filled in, (a) a guide document describing the contents of the works, (b) the information
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categories and the amount of these, (c) the name of the initial data and (d) the fields to be filled
in. The guide document included the instructions and guidelines to be followed in case of doubt.
The provided form consisted of a spreadsheet with the following columns:

GI category,
Identification of the data set,
Time (in minutes),
Name of the employed IT tool,
Spatial reference system (code EPSG),
Coordinates West, East, North and South,
In case of images:
o Number of bands
o Number of rows
o Number of columns
o Size of the pixel
e In case of vector files:
o Typels of geometries,
o Number of points,
o Number of lines
o Number of polygons.

2.4. Profiles of the participants in the study

One of the goals of this study is to quantify the time invested by a data cataloguer in the
recollection and transcription of the metadata elements in order to make it as representative as
possible. Therefore, we consider an important aspect of this study the selection of collaborators’
profiles, bearing in mind that their knowledge of geographic information must be reliably close
to reality, and that their usual field of knowledge must be related to geodata. After contacting
several candidates and asking them to commit themselves to the task, we selected 18 individuals
whose academic backgrounds can be classified in 10 types, and with varying degrees of
knowledge on subjects such as Gl, Gl cataloguing or metadata creation. In table 2 we describe
both the technical profile and the experience with GI metadata of each collaborator.

2.5. Processing of the data collected in the study

The data received from the collaborators in spreadsheets have been transferred to the
tables of a database, classifying the results in two big groups of Gl: a matrix group and a vector
group. The received information has been complemented by adding a group of additional
columns in which author, type of Gl and recording reference are codified and identified in each
Gl category (the first one is identified numerically and textually; the second and the third, only
numerically). This way, the query building about the tables (with various levels of granulation
and aggregation) is made easier. In chart 1 we describe as class diagrams the tables on which the
analysis was conducted.

In order to fulfil the first goal we characterized the time required by a human operator to
obtain, with the help of IT tools, those information elements selected for the metadata, and to
manually copy those values in a spreadsheet. This is the same sequence of operations that would
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be followed by any cataloguer in a real case: to seek the information first, and then to write it on
a metadata editor.

In order to satisfy this first goal we have designed a set of queries about the tables of the
database; this way, the results have given us a better knowledge of the time taken up or the
difficulties encountered when carrying out the assigned task in each Gl category. Next we will
present a few of the conducted queries:

SELECT AVG([Time]) FROM raster;

SELECT AVG([Time]) FROM vector;

SELECT AVG([Time]) FROM raster WHERE Category=1;

SELECT AVG([Time]) FROM raster WHERE [Sequence-category]=1;

SELECT AVG([Time]) FROM raster WHERE Category =1 AND [Sequence-category]=1,;
SELECT AVG([Time]) FROM vector WHERE Category =1;

SELECT AVG([Time]) FROM vector WHERE [Sequence-category]=1;

SELECT AVG([Time]) FROM vector WHERE Category =1 AND [Sequence-category]=1;

The first approximation we tried in order to fulfil this goal was obtained through the first
two aggregated queries for every element in the table: average time period of all raster and
vector metadata. Although these values have proved useful when gauging efforts and assigning
budgets to the task of metadata creation, other results of the analysis may also help us improve
the qualifying of the involved cataloguers, as they allow us to identify sources of errors and
other deficiencies. Thus, for example, we may obtain other results from the analysis of the
collected information:

Values grouped by categories,

Values grouped by the sequence in the capturing process,

The completeness of delivered data,

The accuracy of the various attributes,

The correction of the values captured as metadata elements and their interpretation,
Accuracy in the interpretation of the type of coordinates of the data.

o o0 o

The first calculations have been automated as queries conducted to the database just as it
has been presented. In other cases such as analysis of errors and accuracy of the obtained data,
the procedure is more complex and has required a manual and systematic revision of the data
stored in tables. Every error type and imprecision was recorded in order to eventually calculate
the statistics, which define the aggregated correction or accuracy of the metadata. This last set
of analysis sets out to fulfil the second goal of this study: to characterize error types and rates
derived from manual metadata creation.

3. Description and analysis of the results

Next we will present the results obtained from the analysis of the time invested in the
manual compiling of those implicit metadata defined in the survey, along with a series of
reflections on these metadata. Next, we will briefly describe an obstacle that in some cases
made it difficult to carry out the assigned tasks — an obstacle related to the employed IT tools’
access to data. Finally we will present the results of the identification of detected error types, the
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corresponding categories in which the results have been classified and the rates for each error
category.

3.1. Temporal cost of manual metadata creation

We have calculated both the average value and the standard deviation of the time
invested in obtaining and copying metadata elements, classifying the results by category and
creation order for any given category. The results of this analysis are shown in table 3, and next
we will show our interpretation of the results.

The average time period required for raster data (5,82 minutes) is perceptibly superior to
the time required for vector data (3,92 minutes). This fact must be taken into consideration if the
number of files to be catalogued through metadata is rather large.

The average time and standard deviation obtained from cataloguing maps on paper is
considerably superior to the rest of categories. This shows that the times taken up by each differ
greatly. When analyzing this category individually, we observe that the third map is a
geological map, in whose legend we do not find the information that identifies the spatial
reference system, and that its coordinate grid is expressed in projected coordinates. In some
cases the collaborators have not completed the requested data, while in the rest of the cases we
perceive a great difference between the group of those who have performed the calculations for
coordinate conversion and those who have not and therefore have invested less time. (By the
way, this also proves how necessary it is that cataloguers have a wide knowledge of
cartography).

In order to interpret the main trend of the time invested in the process, we visualized
graphically the average time periods of the first, second, third and fourth metadata created for
each category. In charts 2 and 3 are shown the trend estimations of the time periods invested in
different categories.

The general trend estimation of the times invested for the first element of each category
in comparison with the following ones is a decreasing one, except for one case (digital elevation
models), as can be seen in chart 2. This decreasing trend is justified by the decreasing curve of
learning processes (Wright-Patterson, 1936) during the operator’s acquisition of skills.

The same decreasing trend can be observed in the average time periods invested in the
first metadata of each category as a consequence of the learning process. In our study we
propose a template for the recollection of results - a template in which we have sequenced
categories, consequently leading the cataloguer to follow this sequence.

The main factors that may affect this trend (3rd source paper maps and
ortophotography, 3™ and 4" source for MDE) are: a change in the type of information to be
described (the switch from a topographic map to a geological map, which requires a coordinate
conversion), and those changes derived from the particularities of file formats involved in one
category or from the amount of stored information (size of the files).
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Next we will proceed to interpret individually the results of the study, analyzing those
problems detected by the collaborators, and studying each information element to be compiled
from the geographic information.

3.2. Difficulties in the access to data

One main difficulty encountered by the collaborators was the access to implicit
metadata elements stored in PIX format (PCI). The lack of knowledge (or inexistence) of a
software application capable of recognizing and processing the above mentioned format is the
reason why in the 14% of the cases the survey was not complete.

3.3. Errors

We have detected errors in the following requested metadata elements: the number of
bands, the counts of rows and columns, the sizes of the pixels, the geographic extents and
spatial reference systems of the data. Next we will observe the results in detail with the help of a
set of tables and charts.

3.3.1. Identification of bands

One essential, implicit piece of metadata in raster data is the number of bands. In some
cases, those values linked to the pixels were stored in a spaghetti-type format, by bands, while
in other cases they were interlaced. The analysis of this element shows that many collaborators
were unable to obtain this piece of data, or assigned incorrect values to it. In table 4 we show
the aggregated results of this analysis. 51,2% percent of the records left this element blank,
while 12,9% of the data were incorrect and only 35,8% were correct.

3.3.2. Identification of Rows and Columns

Other implicit metadata we consider essential in order to deal with raster data are the
number of rows and columns employed to identify a pixel in the grid. The analysis of these
elements shows that in most cases they were correctly filled out. In some cases they were left
blank, while others were incorrect and, in the rest, values had been permutated. Table 5 shows
the results of the analysis of these data: in 89,3% of the cases they were correct, in 2,67% of the
cases they had been left blank, in 2,6% of the cases we found typographical errors and finally, in
6,5% of the cases the count of rows had been mistaken for the count of columns.

3.3.3. Capture of the pixels’ spatial resolution

Some errors detected when analyzing the resolution of the pixel in matrix data show a
lack of knowledge — for example, the inclusion of this piece of information in cases in which it
should not be included (for example, paper maps), with an error rate of 57%. In other cases
(25%), it should have been identified but it has not; in 4% of the cases, the units in which the
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resolution is expressed were not identified, and finally in 1% of the cases the measurement unit
was shown in dots per inch. On the other hand, we would like to highlight the fact that the
measurement units described by the collaborators did not appear in an standardized way,
adopting instead various values such as M, m, m/px, meters, metres, metros, etc.

3.3.4. Identification of types and amount of geometries

Small percentages of errors were detected in the identification of types of geometries
(points, lines, polygons, etc.) (5,17%), and typographic errors occurred when copying the
amounts of geometries (2,16%).

3.3.5. Capture of the geographic extent

Those errors detected in the analysis of the geographic extent can be classified into:
non-captured coordinates, non-geographic coordinates, geographic coordinates in a complex
format (degrees, minutes, and seconds) and lapses committed by forgetting the negative sign for
negative longitudes. We have detected high percentages (71% and 54%) in which the
collaborators did not fill out correctly the coordinates when writing them in a complex format.
We must also highlight the low percentage of cases in which the coordinates were correct
(10,5% and 5,1%). Table 4 shows the rates of each category listed for the groups of raster and
vector data.

Systematic errors of this kind occurred due to the lack of a specific training in
cataloguing, or the lack of explicit procedures for the development of those activities required to
obtain the desired result.

3.3.6. Capture of the Spatial Reference System (SRS)

Those errors detected when analyzing the spatial reference system can be classified into:
incorrect, non-captured and correct-but-not-codified-with-EPSG-identifiers. Table 5 shows
numerically the rates of correct answers in the identification of the SRS, both in raster and
vector data. We must point out that only between 25% and 28% of the metadata that identify the
SRS did it correctly by using standardized identifiers, while an important percentage of them
did not provide the EPSG identifier even when the identification was correct (34% and 46%)
and finally, between 20% and 36% of the cases presented errors or simply had not obtained
results.

These errors occurred due to: the lack of training in geodesy and reference systems, and
the lack of a specific training in cataloguing methods in which procedures are systematized in
order to obtain those EPSG identifiers linked to the SRS starting from the data obtained from IT
tools.

4. Discussion and evaluation of the results
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The lack of studies devoted to the quantifying of time required by a GI cataloguer in
order to obtain implicit metadata has been one of the reasons that led us to carry out the present
study. Therefore, the contributions derived from this work are the following ones:

1. The statistical characterization of the temporal cost and its behaviour with the
cataloguer’s experience. This contribution is of unquestionable importance for those
companies offering cataloguing services for geographic information, and for those geo-
institutions that must foresee the costs derived from metadata creation.

2. The identification of various sources of errors when manually locating, interpreting and
transcribing implicit metadata. This work solves this existing lack.

3. The detection of systematic errors derived from the lack of training or the lack of
established procedures for cataloguing geographic information. This reveals the need
of training experts in Gl cataloguing — experts capable of fulfilling institutional
demands.

4. The study also reveals the existing difficulty in identifying those spatial reference
systems (SRS) employed in the formats and in expressing them through EPSG codes.

Therefore, this study’s main contribution lies in the detection and statistical
characterization of the error types that occur when manually capturing implicit metadata.

5. Conclusions

The results of the study show empirically and quantitatively that manual metadata
creation is a costly, error-prone process. The aspects of the costs have been characterized as the
time required by a cataloguer to obtain and transcribe implicit metadata and the most frequent
error types, along with their ratios.

We have ascertained the effect of the learning curve in cost-related aspects, showing
that the employed time tends to stabilize after the third or fourth metadata record in any given
category.

The study has allowed us to detect several error types that take place when manually
capturing the implicit metadata:
- Mistaking the count of rows for the count of columns,
- Omitting the negative sign in West longitudes,
- Expressing the geographic extent through projected coordinates instead of geographic
coordinates,
- Expressing the longitudes and latitudes in a complex way instead of a decimal way.

We have detected some difficulties in accessing those implicit metadata elements in PIX
format. The wide existing range of storing formats makes it difficult for one IT tool to access all
of them, which consequently affects manual metadata creation.

The obtained results confirm the initial hypothesis: “manual metadata creation is a time-
consuming, error-prone process”, at least in the case of implicit metadata. Given these premises,
it is advisable to further investigate methodologies of manual metadata creation and develop
new tools capable of accessing many types of formats in order to extract implicit metadata,
reducing the temporal cost of the cataloguer and avoiding different sources of errors.
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TABLES
Table 1. Categories, formats and description of the scope of analysis
Category Format Contents
Paper maps PNG Topographic Map of the Ferrol area
TIF Nautical Chart Port of La Guardia, scale 1:10.000
JPEG Geologic Map of Segovia, scale 1:50.000
ECW Topographic Map of Galicia, scale 1:50.000
Rasterized and JP2 Nautical Chart anchorage of Médano de Santiago, scale
georeferenced 1:30.000
TIF Topographic Map of La Corufia, scale 1:200.000
JPG Topographic Map of La Corufia, scale 1:400.000
ERS Topographic Map of the Northwest third, scale 1:800.000
ECW Topographic Map of La Corufia, scale 1:400.000
Digital SID Colour Ortophotography, scale 1:10.000
ortophotography
TIF Black and White Ortophotography, scale 1:10.000
JP2 Colour Ortophotography, scale 1:10.000
ECW Colour Ortophotography, scale 1:5.000
Digital elevation IMG Digital terrain model
models
BIL Digital terrain model
PIX Digital terrain model
XYZ Digital terrain model
DEM Digital terrain model
ASC Digital terrain model
Multispectral IMG Hyperspectral image with 55 bands
images
PIX Hyperspectral image with 6 bands
ERS Hyperspectral image with 4 bands
PIX Classified hyperspectral image with 8 bands
PIX One-band classified image
ERS Hyperspectral image with 7 bands
IMG Hyperspectral image with 7 bands
ERS One-band image
Vector maps DGN Topographic cartography in CAD format
DGN Topographic cartography in CAD format
DAT Vector cartography — only dots.
DAT Vector cartography — only lines.
DXF Vector cartography — only lines.
DGN Topographic cartography in CAD format
DGN Topographic cartography in CAD format
GIS vector layers SHP Line-type layer related to fishing reserves
SHP Polygon layer with isopluvial lines
SHP Polygon layer with isothermal lines
SHP Polygon layer with administrative limits of populated
areas
E00 Layer with land use programs
ADF Layer with political limits
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Table 2. Description of the collaborators on the study

N° Col. Qualifications Degree of knowledge
3 Topographic Engineering Wide experience in metadata creation
Students
4 Topographers pursuing Various degrees of experience and knowledge of
higher studies metadata
2 Geodesy and Cartography No experience with metadata.
Engineers
2 Doctorate students, Wide knowledge of metadata.
Geographic Eng.
1 Degree in Biology and No experience with metadata.
MBA on GIS
1 Degree in Environmental Lack of knowledge of geographic information or
Science metadata.
1 IT Technical Engineer Lack of knowledge of geographic information or
metadata.
1 IT Engineer Some knowledge of metadata.
2 Government-employed Wide knowledge of metadata.
topographers
1 Geographic Engineer Wide knowledge of metadata.
Table 3. Average times and standard deviation by categories and sequence of the metadata
S £ g 8
s | & g g s
— fer) -
e |e |E £ £ £
P I IR 2 J= £
> ° | 7| N~ |2 | B | ¥ S
S22 (g |2 g [T |¢ |9 |g g
= © [<3] D (5] (<5
Paper maps 9,7|768|11,4|10,28|6,9 |3,66|11,3|7,98923 7
Rasterized and| 6,2 (38472 |499 (72 |345 |56 |3,58]6,22 4,12
georeferenced
cartography
Digital 4122443 293 (45 (21835 |154|36 2,1
ortophotography
MDE/MDT 461293 |47 |258 |37 |210|53 |345|7,41 4,12
Multispectral 471309 |6,2 [408 (45 |35 |52 |267]366 3,44
images
Average times | 5,82 | 4,61 | 6,77 | 6,15 | 550 | 3,25 | 6,24 | 5,21 | 6,02 4,15
for Raster
Vector 3925856 |364 |44 |285(42 |263|381 2,94
cartography
GIS vector | 34127936 [247 |29 [140|26 |154]|272 1,48
layers
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Average  times
for Vector

3,92

2,68 | 458|322 | 3,66

2,35

3,32 | 2,25

3,26

2,21

Table 4. Correct answer and error rates in geographic extent

Coordinates Raster | Vector
Correct 10,5% | 5,1%
Blank 18,72% | 3%
Non-geographic (proj) | 5,1% 8,2%
Complex format (°,”,”) 70,78% | 54,3%
Error in West Longitude | 29%

Table 5. Correct answer and error rates in the identification of the SRS

Spatial Reference System | Raster | Vector
Correct (EPSG) 28,6% | 24,5%
Correct, but not EPSG 33,9% | 46,12%
Blank 8,8% 12%
Incorrect 28,6% | 7,7%
CHARTS
Raster Vector

Tool: Text
SRS: Text
West: Text
East: Text
North: Text
South: Text

Category: Number
Source-format: Text
Author: Text
Sequence-category: Number

N-bands: Number
Rows: Number
Columns: Number
Resolution: Text

Too

I: Text

SRS: Text

West: Text
East: Text

North: Text
South: Text
Types-geometries: Number
Dots: Number
Lines: Number
Polygons: Text

Category: Number

Source-format: Text
Author: Text
Sequence-category: Number

Chart 1. Description of the tables employed to carry out the data analysis
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Chart 2. Trend estimation of the time invested in creating the first four metadata for the
Paper maps and MDE categories

—— Rasterized and
georeferenced cartography

—— Digital ortophotography
Multispectral images

——Vector cartography

—#—GIS vector layers

1 2 3 4

Chart 3. Trend estimation of the time invested in creating the first four metadata for the
rest of the categories
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Chart 4. Correct answer and error rates in bands

O Correctos
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BErrores tipograficos
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Chart 5. Correct answer and error rates in the count of rows and columns
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