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1. Introduction
Building surveys are an important part of the life cycle of any building. They give important information about the building's size, condition, structural integrity, and how well the materials work.  Surveys help protect historical value, guide restoration efforts, and help with planning decisions in conservation and redevelopment projects (Historic England, 2016).  They are the starting point for architectural drawings, heritage reports, building models, and compliance documents, especially in places that are listed or protected.
Digital technology has made building surveys much more accurate, efficient, and unobtrusive.  Surveyors can quickly and safely collect a lot of high-resolution data using methods like terrestrial laser scanning (TLS), drone-based photogrammetry, and mobile SLAM LiDAR (RICS, 2022).  These tools are very useful when you can't get to something or when you're working on delicate old fabric.  Also, integration with Building Information Modelling (BIM) platforms makes it possible to work together and manage data over the long term.
This assignment is about making a digital building survey plan for the Dylan Thomas Centre in Swansea. This neoclassical building is a Grade II* listed building known for its cultural significance and beautiful architectural details (Cadw, 2024).  The survey must follow heritage rules, which means it can't physically damage the building and will only use digital tools that don't touch the building.  The plan will set the survey's goals and scope, choose the right technologies, explain how the survey will be done, predict problems, and suggest ways to deal with them.  The digital outputs will help with future conservation, managing the site, and getting people involved with it.
2. Surveying Objectives and Scope
The main goal of the proposed building survey is to make a high-resolution, digital record of the Dylan Thomas Centre that doesn't interfere with anything.  This includes accurately capturing the shape, material, and appearance of both external and internal elements for the following reasons:
· Supporting future conservation and restoration work.
· Creating as-built documentation for architectural and structural analysis.
· Enabling digital accessibility, virtual exploration, and BIM integration.
· Complying with heritage preservation standards by Cadw and local planning authorities.
The fact that the building is Grade II* listed means that invasive inspections or destructive testing methods are not allowed. This is why these goals are important. So, the survey must be done completely digitally and without any contact (Cadw, 2023).
The Dylan Thomas Centre is in Swansea's Maritime Quarter. It used to be the city's Guildhall, which was finished in 1829. The neoclassical building is mostly made of Bath stone ashlar and has a parapeted slate roof, arched arcades, lion keystones, sash windows and a courtyard footprint that is semi-circular (Cadw, 2024). It has vaulted rooms, a grand staircase, and a panelled council chamber inside. All of these things are important for historical and aesthetic reasons, so they need to be captured in high fidelity.
The scope of the survey will include:
· External façades (south-west elevation, courtyard façades, and rear elevation).
· Roof structure and features, including potential drainage and stonework deterioration (to be assessed via UAV).
· Interior spaces, focusing on public exhibition zones, the Council Chamber, and historically significant architectural features.
· Surrounding access zones, to establish a geospatial context and plan accurate scanning positions.
Areas not included in this scope are structural foundations, voids behind wall linings, or any zone that would require invasive access.
3. Selection of Digital Tools and Technologies
To meet the requirements of a non-intrusive, high-detail survey of the Dylan Thomas Centre, the following digital tools have been selected:
1. Terrestrial Laser Scanning (TLS)
TLS lets you take accurate, high-resolution 3D pictures of buildings. LiDAR sends out millions of laser points per second and records the distances to surfaces to make a dense "point cloud" model. This technology is great for scanning façades, architectural details inside buildings, and historical details (Historic England, 2016). 
The FARO Focus S350 scanner is great for working on facades and courtyard geometry because it can scan up to 976,000 points per second, has an accuracy of ±1 mm, and a range of 350 m (FARO, 2023).
2. Drone Photogrammetry (UAV Imaging)
Drones with high-resolution cameras take pictures from the air that are used to make orthophotos and photogrammetric 3D models. This method works especially well for roofs that are hard to get to, back elevations, and places where height is limited. The DJI Phantom 4 RTK, which is widely used for surveying urban heritage, takes pictures with a GSD of 2.74 cm/pixel at 60 m AGL, giving survey-grade data (DJI, 2023). This method makes sure that documenting high features like parapets, slate roofs, and rainwater systems is safe and quick.
3. Mobile SLAM LiDAR
Simultaneous Localisation and Mapping (SLAM) LiDAR can map indoor spaces in real time, even without GPS, by using a mix of sensors and algorithms. It works best in tight spaces like hallways, vaulted rooms, and narrow staircases. The GeoSLAM ZEB Revo RT is one of many systems that can scan on the go with an accuracy of ±1–3 cm and quickly collect data in changing environments (GeoSLAM, 2022). This is especially helpful in crowded public places or historic buildings with small spaces.
The tools were chosen to meet the needs of a public building that is on the heritage list and is still in use. The Centre's listing forbids physical or invasive methods (Cadw, 2023), so non-contact technologies are very important. TLS will give you details about façades and historic ornamentation that are accurate to the millimetre. UAV photogrammetry gets around problems with getting to the back and roof areas, and mobile SLAM LiDAR lets you quickly capture the inside of places where a static tripod can't be set up.
Together, these tools will produce a complete, multi-scale digital twin of the Dylan Thomas Centre, suitable for documentation, analysis, BIM integration, and long-term conservation planning.
4. Survey Planning
There will be a phased and methodologically sound plan for the survey of the Dylan Thomas Centre to make sure that it follows the rules, is safe, and doesn't cause too much trouble for public services. Historic England, RICS, CAA, and top equipment makers have all given advice that has shaped this plan.
Phase 1: Preparation and Regulatory Compliance
Prior to any data capture, a reconnaissance visit will be conducted to assess:
· Access constraints
· Obstructions (e.g., foliage, signage)
· Safe take-off/landing zones for UAVs
Survey scheduling will avoid public access times to protect visitor safety and reduce occlusion in SLAM or TLS scans (GeoSLAM, 2022).
CAA regulations require drone operators to maintain a clear flight plan, remain within visual line of sight (VLOS), and seek permissions when flying near congested or public buildings (CAA, 2024). Given the Dylan Thomas Centre’s city-centre location, a pre-flight risk assessment and formal notification to Swansea Council will also be required (Cadw, 2023).
Phase 2: External Survey Works
Terrestrial Laser Scanning (TLS)
The survey will use a tripod-mounted FARO Focus S350 to take pictures of the courtyard façades, front elevation, and entry portico. There will be TLS units every 6 to 10 meters, with 30% to 40% of them overlapping to make sure that the registration is correct (RICS, 2022; FARO, 2023). According to PAS 128:2022, reflective targets will be put in place to help align clouds with each other.
UAV Photogrammetry
We will use a DJI Phantom 4 RTK to take high-resolution pictures of the back of the building, the parapets and the slate roof. Based on DJI's (2023) 2.74 cm/pixel GSD at 60 m AGL and vertical flight parameters, flights will take place in low-wind, cloudy weather to cut down on the Bath stone surface's reflectivity (Historic England, 2016). RTK GNSS will be used to set Ground Control Points (GCPs) so that both TLS and drone datasets can be georeferenced (DJI, 2023).
Phase 3: Internal Survey Works
SLAM LiDAR
A GeoSLAM ZEB Revo RT will be used to take pictures of the inside of the building, including the Council Chamber, staircases and vaulted rooms. This tool can make 3D point clouds in real time with an accuracy of 1 to 3 cm. It is made for places where static setups don't work (GeoSLAM, 2022).
Public access areas will be scanned during early morning hours to avoid pedestrian occlusion and maintain scan consistency (RICS, 2022).
	Tool
	Data Output
	Purpose

	TLS (FARO S350)
	Colourised point cloud (.e57), 1 mm resolution
	Façade geometry, courtyard and column features

	UAV (Phantom 4 RTK)
	Aerial photos, orthophotos, 3D mesh, DEM
	Roof, parapets, rear elevation, context mapping

	SLAM LiDAR (ZEB Revo RT)
	Real-time point cloud (.las/.ply)
	Internal layout, stairwells, vaulted ceilings


Software like FARO Scene, Pix4D, and Autodesk ReCap will register and combine all of the point clouds (FARO, 2023; GeoSLAM, 2022). According to Historic England's photogrammetry guidance (Historic England, 2017), Agisoft Metashape will be used to process UAV data and create georeferenced orthomosaics and textured 3D models.
These combined outputs will allow the creation of an accurate 3D digital twin, suitable for BIM, measured drawings, and future conservation documentation.
5. Challenges and Solutions
Despite the sophistication of digital survey technologies, several operational, environmental, and regulatory challenges must be anticipated when surveying a heritage-listed public building like the Dylan Thomas Centre.
1. Access Restrictions and Public Safety
The Centre is a public building that is open and has a lot of visitors. People may get in the way of interior survey activities that use SLAM LiDAR or tripod-based TLS, which makes the data less accurate and more occluded. Also, operations must keep people safe and make sure visitors have a good time (RICS, 2022).
2. Drone Operational Limitations
The Centre is in a conservation area in the city centre near Swansea Marina, which means that it is limited in the airspace it can use. CAA rules say that drones must stay a safe distance from buildings and people, and they need special permission to fly near public areas (CAA, 2024). Signal interference in cities or GNSS dropouts could make drones less accurate or cause live RTK data to stop working.
3. Reflective and Uniform Surfaces
The Bath stone ashlar façade and smooth slate roof of the building may cause problems with reflectivity or alignment in photogrammetric models and laser scans, especially when the sun is shining directly on them or when there isn't much light (Historic England, 2016; FARO, 2023).
4. Data Registration and Processing Overload
When you combine datasets from different sources (TLS, UAV, SLAM), you run the risk of them not lining up correctly, especially if there aren't enough GCPs or if there are featureless walls that cause registration drift (GeoSLAM, 2022). Working with large, dense point clouds can also use up a lot of system memory and take a long time to render (RICS, 2022).
5. Regulatory Compliance and Heritage Constraints
Cadw's guidelines for listed buildings say that no one should touch protected fabric in any way. Cadw (2023) says that even putting scanning targets or UAV landing pads on historic surfaces for a short time may be against the law.
	Challenge
	Solution / Mitigation Strategy

	Access & public movement
	Conduct interior SLAM scans during early morning hours or on closed days; use signage and barriers during TLS setup (RICS, 2022).

	Urban drone restrictions
	Submit flight plans to Swansea Council; operate under a PfCO or GVC drone licence with risk-assessed VLOS paths; fly early morning (CAA, 2024).

	Reflective surfaces
	Scan under overcast conditions; use HDR settings on TLS and drones; apply filters during post-processing (Historic England, 2016; FARO, 2023).

	Point cloud registration drift
	Use checkerboard targets, spherical targets, and GNSS-controlled GCPs to anchor scans; apply multi-pass SLAM loops (GeoSLAM, 2022; Leica, 2022).

	Processing strain
	Segment datasets by zone (external, internal, roof); downsample where appropriate; process on a workstation with high-RAM specs (RICS, 2022).

	Heritage constraints
	Avoid direct contact with structure; place scan markers on non-heritage surfaces or use AI-based markerless cloud registration (Cadw, 2023; Historic England, 2016).


These solutions ensure that technical performance, heritage compliance, and health and safety standards are maintained throughout the project lifecycle.
6. Conclusion and Recommendations
This digital survey plan has laid out a careful, heritage-sensitive way to capture the Dylan Thomas Centre, a Grade II* listed neoclassical building that is important for both its architecture and its culture.  The plan follows Cadw and CAA guidelines and focusses on non-contact, minimally invasive ways of collecting data to make sure that preservation and safety standards are met (Cadw, 2023; CAA, 2024).
 Three important digital tools have been chosen for their ability to provide high-resolution spatial and visual data across the building's façades, interior, and roofscape. These tools are terrestrial laser scanning (TLS), UAV photogrammetry, and mobile SLAM LiDAR.  A phased workflow makes sure that scanning goes from the outside to the inside in a logical way, while also taking into account public access, lighting, and how reflective the surfaces are.  We have planned for and avoided technical problems like scan drift, alignment errors, and processing overloads by following the guidelines set by Historic England and RICS (Historic England, 2016; RICS, 2022).
 The suggested outputs, which include point clouds, orthophotos, and a merged digital twin, will make it possible to do BIM modelling, keep an eye on the building's condition, plan restorations, and see the building's features online.
Recommendations:
· Conduct an early site walk-through with all equipment operators to pre-validate scanning positions and airspace risks.
· Use markerless registration tools where placement of scan targets is not permitted.
· Archive all datasets in open formats (.e57, .las, .tif) and ensure deliverables comply with BS 1192 standards for structured digital documentation (BSI, 2021).
· Consider commissioning thermal imaging in future surveys to assess moisture penetration behind stone façades, especially in shaded or parapet areas.
The Dylan Thomas Centre can be accurately documented and digitally preserved in line with best practice standards in digital heritage surveying thanks to this thorough survey method.
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