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Figure 1: The AssureXR web-UI allows for interactive (measurements and annotations) and spatial (3D captured) damage claim
settlement by providing relevant information and tools in a web-based digital case file.

Abstract

Traditional insurance claim processing for property damage often
involves inefficiencies due to multiple site visits and challenges in
documenting spatial context. AssureXR is an innovative end-to-end
system developed in collaboration with R+V Versicherung, a major
German insurer that is designed to streamline claim capturing,
assessment, and settlement by leveraging mobile LiDAR scanning
and Web3D technologies. The core contribution is an integrated
pipeline culminating in a web-based platform.

AssureXR serves as a rich digital archive, advancing claims man-
agement through interactive web-based 3D documentation.
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puting methodologies — 3D imaging.
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1 Application Domain and Problem Addressed

The insurance industry faces ongoing challenges in efficiently pro-
cessing property damage claims, particularly for prevalent issues
like water damage in residential buildings. Traditional workflows
often involve multiple, time-consuming on-site inspections by ad-
justers. Documenting the damage relies heavily on 2D photographs
and textual reports, which can struggle to accurately capture and
convey complex spatial context over the lifetime of a claim. This
can lead to inefficiencies, communication gaps between stakehold-
ers (adjusters, office staff, contractors, policyholders), and potential
inaccuracies in assessment and settlement.

2 The AssureXR Solution: Mobile 3D Capture
and Web-Based Spatial Documentation

To address these industrial challenges, we created AssureXR, an
end-to-end software system designed to modernize claim captur-
ing, assessment, and settlement by leveraging mobile 3D scanning
and interactive Web3D technologies. Developed in a collaboration
between Fraunhofer IGD and R+V Versicherung, AssureXR focuses
on practical application within existing industry workflows.

Accessible Data Acquisition: The process begins on-site, where
adjusters use readily available consumer devices, such as iPhones
equipped with LiDAR sensors, to efficiently capture a 3D digital
twin of the damaged property. The use of familiar mobile devices is
often perceived as less intrusive by policyholders compared to spe-
cialized scanning equipment. Alongside the 3D geometry, adjusters
collect essential contextual data including detailed 2D photos of
specific damage points, high-resolution 360° panoramic images for
immersive visual context, and quantitative measurements (e.g., wall
humidity, temperature) using standard instruments (Figure 2). All
collected points of data are uploaded into the AssureXR backend
using a custom iOS shortcut (Figure 3).

Interactive Web3D Platform: The captured data culminates in
an interactive, web-based platform built using A-Frame. This plat-
form provides remote access to the 3D digital twin for all relevant
stakeholders. Its core functionality lies in enabling spatial docu-
mentation: users can precisely place annotations directly onto the
3D model after the initial capture. These annotations link measure-
ments, detailed photos, 360° views, comments, reports, and other

Figure 2: Mobile capture of 3D scans, photos, measurements,
and documents results in an interactive, spatially annotated
3D digital twin (right side) accessible via a web platform for
remote damage assessment and claims processing.
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Figure 3: A custom shortcut enables adjusters to upload the
captured data directly from their mobile device.
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relevant documents to specific locations within the scanned envi-
ronment (Figure 1). This transforms the 3D model from a simple
geometric representation into a comprehensive, spatially organized
case file - effectively creating a persistent record of the damage site.
Users can navigate the scene, interact with annotations, view linked
data, and perform digital measurements (distance and area) directly
within the browser interface. The integration of WebXR allows for
optional immersive review using Virtual Reality headsets, further
enhancing spatial understanding.

3 Industrial Benefits and Relevance

The AssureXR system offers significant potential benefits for the
insurance industry:

e Mobile File Upload & Data Centralization: A custom
i0S Shortcut facilitates the bulk upload of various data types
directly from the mobile device to the respective damage
claim in the AssureXR backend. This streamlines the initial
data aggregation for the damage case.

e Enhanced Documentation Quality & Consistency: The
spatially anchored, multi-modal data (3D geometry, photos,
measurements, notes) creates a richer, more accurate, and
less ambiguous record compared to traditional methods. This
shared spatial context promotes consistency and reduces the
need for costly and time-consuming follow-up site visits.

e Increased Transparency & Collaboration: The web plat-
form facilitates seamless information sharing and collabora-
tion among geographically dispersed stakeholders, improv-
ing transparency throughout the claims lifecycle.

o Streamlined Assessment: The interactive 3D environment
allows for clearer spatial understanding, potentially leading
to faster and more accurate remote damage assessment.

Feedback from workshop participants, including field adjusters,
claims handlers, and construction supervisors from R+V Versicherung,
confirmed the perceived value of enhanced spatial understanding
provided by the interactive 3D models and the potential for As-
sureXR to streamline communication and improve information
consistency. AssureXR represents a practical application of Web3D
technologies to create tangible improvements in insurance claim
management workflows.
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