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Abstract:

GIS tools ubiquitously employ maps to aid visualization of the geographically referenced information (geo-data) across
diverse disciplines, including civil engineering, forestry, geology, ecology, and archaeology. In this applied science
project, we collaborated with OpenGlIS.ch, a company that developed QField (https://gfield.org), an award-winning
mobile tool to collect, manage, and edit geo-data in situ tailored to the needs of the GIS fieldwork. Beyond traditional
uses in civil engineering, such as construction, urban planning, and infrastructure work, QField has also been employed
to facilitate disaster management and recovery tasks. For example, it has been used in mapping flooding damage to
houses, infrastructure and vehicles in Canton Ticino, Switzerland in 2024 (Bernasocchi, 2024), assessing flooding
damage of the croplands in Fiji (Duncan et al., 2022), as well as monitoring the (agricultural) recovery of the damaged
lands and infrastructure in Tonga due to a volcano eruption (Davies et al., 2019; Saipaia, 2022).

However, despite its interoperability (QField is based on a popular QGIS open-source project https://www.qgis.org),
several challenges remain in rendering and interacting with geospatial data in situ. Specifically, interactions using the
current mobile/tablet app are constrained to the manipulation of 2D data points on the map interface (Figure 1), which
can often cause issues such as overplotting and occlusion (Amini et al., 2014) or are prone to difficulties in spatial
interpretation and decision-making processes (Safari Bazargani et al., 2022).

Figure 1. A screenshot from the QField app of the community project "2022_Drill_Planning" published by BowdensSilver.

To address the above-mentioned challenges of user perception and interaction and take advantage of the strengths of
both 2D and 3D visualizations, we propose an Augmented Reality (AR) viewer for Qfield. By implementing AR, we
enable the placement and rendering of 3D geo-data in situ. Previous research shows mixed evidence regarding the
usefulness and usability of the advantage of 3D visualizations in AR for understanding statistical data, local
topography, and reading maps (de Almeida Pereira et al., 2017; Hegarty et al., 2009; Mclntire et al. 2014, Ambuhl,
2022; Coltekin et al., 2016). We believe, in this case, the AR viewer will facilitate the efficiency of decision-making in
the field by visualizing relevant geo-data in the immediate real-world environment, supporting various field tasks from
planning underground utilities beneath the surface (Hansen et al., 2021; Fenais et al., 2019) to virtual demarcation of
the forecasted flood territories. We aim to design and develop an AR viewer for QField for both handheld and wearable
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AR experiences to support a broad range of tasks and enhance interactivity with geo-data and real-world immersion,
thus improving spatial understanding and decision-making in situ. A specific strength of the AR in this case is to
display the relevant information in its spatial context, which we hypothesize should facilitate quicker comprehension of
the situation, as it offers an experience-based approach rather than strictly an analytical one.

For this work-in-progress project, we explore the AR requirements and demands of field workers, not only in
mainstream use cases such as civil engineering or geology but also in disaster management and response scenarios. We
plan to gather feedback from the geovisualization, cartography, and environmental science experts and disaster
management community to inform the design and implementation of the geospatial AR viewer for QField to support
decision-makers when it comes to forecasting, preparing, and responding to disasters.

The contribution of our work is threefold: (1) we elicit the AR needs of field workers when it comes to in situ
interactivity with geospatial data; based on these needs (2) we design and develop an interactive prototype of the AR
viewer for QField; and through continuous user evaluations (3) we examine how data points in AR can be represented
across different form factors, such as handheld and wearable AR, by referencing scholarly discussions on the
visualization of 2D vs. 3D data for both experiential and analytical tasks (Hegarty et al., 2009, Mcintire et al. 2014,
Ambuhl, 2022; Coltekin et al., 2016).
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