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Abstract: 

Technological and computational advances have enabled geospatial data to be obtained and updated daily in recent 

decades. This aspect characterizes big data, where data flow in digital media comes from different sources, such as 

numerical modelling, use of smartphones and internet access (YANG et al., 2017). Given the aspects above, it is essential 

to consider the emergence of new data sources and methodologies for obtaining geospatial data, different from the 

classical approach associated with topographic mapping. As discussed by Brovelli, et al., 2019 there are currently different 

methods for obtaining geospatial data, ranging from topographic and aerial surveys to the use of Volunteered Geographic 

Information (VGI). The authors emphasize that it is essential to establish methodologies to assess quality, extract and 

integrate relevant information from different data sources. 

Quality is an important aspect to be considered in geospatial data, as it allows determining its suitability for use for specific 

purposes. In VGI, this issue becomes even more mitigating because the data have heterogeneous aspects, as they can vary 

according to the location, characteristics of collaborations and collaborators profile. Therefore, quality assessment 

procedures in the VGI are described from extrinsic approaches, through parameters established by the International 

Organization for Standardization 19.157 (ISO, 2013) (BROVELLI and ZAMBONI, 2018; ZHANG and MALCZEWSKI, 

2017; HAKLAY, 2010) intrinsic (SEHRA, SINGH and RAI, 2017), characterized by the history of editions, the number 

of contributors and contributions; or even by combining extrinsic and intrinsic parameters (NASIRI et al., 2018). 

The assessment of intrinsic parameters is even more relevant in developing countries, where the chronic lack of resources 

for cartography often results in a lack of up-to-date data to provide a comparison. In addition, this situation makes data 

coming from VGI even more necessary to complement existing reference mappings (CAMBOIM, BRAVO and SLUTER, 

2015). For this, understanding the quality of data in these regions is essential. Therefore, this research aims to go beyond 

the usual intrinsic parameters, such as the number of contributions and contributors, but to understand how the evolution 

of these parameters over time can be characterized as an additional quality measure. 

Research on this topic has sought to understand how the dynamics of spatiotemporal patterns in the history of 

contributions can be measured and modelled to extract relevant information. Grinberger et al. (2021) addressed this aspect 

in work, who measured amounts of contributions over time to detect events on the OpenStreetMap (OSM) platform. 

Furthermore, Brückner et al. (2021) estimated the completeness of OSM retail stores. Both works were based on the 

accumulated amount of contributions over time and used the logistic regression model in their data. This model is 

described from an "S"-shaped trajectory and may be associated with the pattern of contributions in a given area, which 

starts with few contributions, shows growth and tends to stabilize over time. 

As there is a finite number of features in a region, we proposed to study the evolution of the contributions in a 

homogeneous cell, looking for patterns that vary according to the location of this cell, explicitly working with data in 

large urban centres in Brazil. The hypothesis is that if we know the existing patterns, we will be able in the future to 

determine at what stage a given cell is and, therefore, how close it is to have its complete mapping. This information is 

beneficial for using data that are already more robust and encouraging mapping in regions that are still poorly mapped, 

working to reduce heterogeneities, especially in the poorest and most peripheral areas. 

Given the questions presented, it is questioned whether the answers obtained regarding the spatiotemporal patterns can 

be related to the quality of the data in the VGI and whether the correlations regarding the regression models can be 

measured in the same study area and their variations can be attributed to spatial patterns. Furthermore, it starts from the 

hypothesis that obtaining quality in VGI platforms in developing countries, such as Brazil, can be a guide to finding 

parameters for their integration concerning topographic mapping. This work aimed to obtain the spatiotemporal patterns 
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of the history of editions of the OSM platform in different parts of the municipality of Curitiba-Parana-Brazil. The 

adequacy of the logistic model was verified for the accumulated amount of punctual, linear and polygonal features mapped 

in a given area and the measurement of the smallest possible size of the surrounding rectangle. Furthermore, the feasibility 

of identifying the saturation of features in an area from the particularities and outliers of the data was identified. 

The methodological procedures included obtaining historical data from the OSM from the OHSOME Application 

Programming Interface (API) (https://heigit.org/bigspatial-data-analytics-en/ohsome/) and the adaptation of scripts in 

Python language provided by researchers connected to OHSOME to obtain logistic regressions and their parameters. A 

Python interface was implemented to obtain the results. The input data are the geographic coordinates of the place to be 

evaluated, the surrounding rectangle's minimum size, and the intended time interval for the analyses. The output data are 

the tables with the number of accumulated features and the successive differences, the residuals for the logistic regression 

and the graphs containing the accumulated contributions and the performed regression. 

The test was carried out in the central region of Curitiba-PR, between 01-01-2008 and 01-08-2021. It was assumed that 

since it is a region with a more significant amount of contributions, the interaction of users would be more significant, 

representing the intended logistical model. Furthermore, from the regression analysis in the region, it was noted that a 

1x1 km enveloping rectangle would be sufficient to verify the behaviour of the growth of features in an area. To illustrate 

the aspects found for the evaluated municipality, Figure 1 presents the regression graphs for three different areas of 

Curitiba-PR. The first (area 1) is characterized by the central region and the other two (area 2 and area 3) by regions 

gradually distant from the first region.  

      Figure 1. Regressions in different regions of Curitiba-PR 

As shown in Figure 1, in the blue and black colours are the accumulated growth of features in the OSM and the logistic 

regression and the number of daily contributions in red. The X axis represents the period, represented in days and in Y 

the number of features inserted or removed. A critical aspect observed is a more significant iteration of contributions in 

the central region, exhibiting gradual growth. In the other regions, in addition to less contributions, the interaction was 

reduced to the point that many contributions described growth in a single period in almost its entirety. Such aspects may 

be related to imports of data or unusual activities dated in a single period that interfere with the behaviour of the data. 

This aspect is evidenced in the graph of region 3, in which the contributions were concentrated on a single date.  

The approach allowed preliminary estimates to verify the growth of features inserted in the OSM in the evaluated region. 

The study was applied from the accumulated amount of punctual, linear and polygonal features over time, and the 

behaviour of logistic regressions showed that the dynamics of contributions influence the quality of the model. In addition, 

it was noted that it is possible to estimate the saturation of the number of features inserted in the OSM by comparing the 

levels of completeness in subareas of the same region. This study is the first part of a larger project, including the 

specialization of residues and responses of regression models and their comparison with responses obtained concerning 

data quality evaluation procedures to obtain a tool for visualizing the framing of cells according to the spatiotemporal 

pattern of contributions.  

Area 1 Area 2 

Area 3 
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