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Fig. 1. Data acquisition in progress at St. John’s Co-Cathedral. A technician on a lift platform captures high-
resolution photographs of the ornate Baroque tapestries, gilded architectural details, and painted ceilings.
Over seven nights, 99,000 images were collected to create a comprehensive 3D reconstruction of this UNESCO
World Heritage site.

We present a comprehensive methodology for the large-scale photogrammetric documentation of St. John’s
Co-Cathedral in Valletta, Malta, a UNESCO World Heritage site renowned for its ornate Baroque architecture
and Caravaggio masterpieces. Over seven nights of evening-only data collection, we captured 99,000 images
using DSLR cameras, drone photography, and LIDAR scanning to create a highly detailed 3D reconstruction
comprising 25-30 billion triangles. This paper documents our complete workflow for cultural heritage preserva-
tion, addressing the unique challenges of digitizing complex baroque architectural spaces with highly reflective
metallic surfaces, dark materials, intricate tapestries, and restricted access. We detail our pipeline from multi-
modal data acquisition through processing, including strategic image grading and AI-assisted denoising
to address low-light grain, extensive LIDAR point cloud cleanup, hybrid photogrammetric reconstruction
using RealityCapture, and mesh subdivision strategies for real-time visualization engines. Our methodology
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combines automated workflows with necessary manual intervention to handle the scale and complexity
of the project, with particular attention to reflective surface challenges characteristic of baroque heritage
sites. We also present preliminary experiments with Gaussian splatting as a complementary representation
technique. The resulting digital archive serves multiple preservation purposes including disaster recovery
documentation, conservation analysis, virtual tourism, and scholarly research. This work provides a detailed,
replicable workflow for heritage professionals undertaking similar large-scale architectural documentation
projects, addressing the practical challenges of applying photogrammetric methods in complex real-world
heritage scenarios.
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1 Introduction
St. John’s Co-Cathedral in Valletta, Malta, exemplifies baroque architectural heritage at its finest,
featuring elaborate gilt carvings, marble tombstones, and two Caravaggio paintings. As a UNESCO
World Heritage site, its preservation demands comprehensive documentation methods beyond
traditional photographs and measured drawings [Letellier et al. 2007; Remondino 2011].

Fig. 2. St. John’s Co-Cathedral nave interior showing the ornate baroque ceiling paintings, gilded architectural
details, tapestries along the walls, and intricate marble floor inlay work. The cathedral’s exceptional baroque
decoration and scale present significant challenges for comprehensive digital documentation.

Recent advances in photogrammetry, LIDAR scanning, and 3D reconstruction enable compre-
hensive digital replicas of heritage sites [Aicardi et al. 2018; Remondino 2011]. However, baroque
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spaces present acute challenges: highly reflective metallic surfaces, intricate three-dimensional
details, restricted shooting angles, and massive data volumes [Del Pozo et al. 2017; Muñumer and
Lerma 2020].
This paper documents our methodology for large-scale photogrammetric reconstruction of St.

John’s Co-Cathedral (Figure 2). Over seven nights (7pm onwards), we captured 99,000 images
using DSLR cameras, drones, and LIDAR scanners, producing a reconstruction exceeding 25 billion
triangles. Client priorities emphasizing the tapestry-adorned nave influenced our allocation: 2.5
nights for the nave, 2.5 for chapels, and 2 for the altar.
Our contributions address cultural heritage and computer graphics communities through: a

comprehensive, replicable workflow combining DSLR, drone, and LIDAR data; practical solutions
to baroque-specific challenges including reflective surfaces and access limitations; methods for
processing extremely large datasets (99k images, 25+ billion triangles) for both archival and in-
teractive visualization; and guidelines for multi-night acquisition in active heritage sites. This
methodology prioritizes accessibility for heritage professionals through commercial software with
targeted custom scripting. Rather than novel algorithms, we document a proven workflow for
this scale and complexity, addressing the gap between theoretical photogrammetric methods and
practical application in challenging real-world scenarios.

2 Related Work
Digital documentation of cultural heritage has evolved from individual artifact scanning to com-
prehensive architectural digitization. Foundational projects established key methodologies: the
Digital Michelangelo Project [Levoy et al. 2000] addressed challenges of scale in sculpture scanning,
while the Bamiyan Buddhas reconstruction [Gruen et al. 2004] demonstrated the critical preser-
vation value of digital records. More recent work has applied Structure from Motion to historical
photographs for virtual recovery of lost architectural phases [Condorelli and Morena 2023] and
combined photogrammetry with laser scanning for detailed artifact digitization [Bertocci et al.
2024].

Multi-modal integration combining photogrammetry and LIDAR has become standard practice
for heritage recording, leveraging geometric accuracy of laser scanning with textural richness of
photography [De Fino et al. 2023; Remondino 2011]. Digital twin frameworks extending these
approaches toward long-term monitoring have also been proposed [Kong and Hucks 2023]. Large-
scale ecclesiastical interiors present distinct challenges from smaller-scale recording, requiring
strategies for spatial extent, geometric coherence [Fassi et al. 2017; Oréni et al. 2014], and problematic
materials including reflective gilded surfaces [Apollonio et al. 2021; Del Pozo et al. 2017]. Surface
reconstruction methods [Berger et al. 2017; Kazhdan et al. 2006] provide algorithmic foundations,
though managing datasets at our scale (99,000 images, 25+ billion triangles) requires strategic
subdivision beyond standard capabilities.
3D Gaussian Splatting [Kerbl et al. 2023] has achieved real-time rendering while preserving

view-dependent effects including reflections and specular highlights challenging for traditional
photogrammetric texturing, consistent with our preliminary experiments. Surface-aligned Gaussian
representations [Turki et al. 2024] suggest hybrid approaches combining structural meshes with
neural rendering fidelity. Virtual and extended reality applications for cultural heritage [Anderson
et al. 2010; Bekele et al. 2018] demonstrate growing interest in interactive experiences, highlighting
tensions between visual fidelity and real-time performance that our mesh subdivision strategy
addresses.

Standards established by ICOMOS [ICOMOS 1996] and the Getty Conservation Institute [Letellier
et al. 2007] emphasize comprehensive documentation and systematic methodology. The destruction
of Notre-Dame de Paris underscored both the value of prior digital documentation [Néroulidis
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