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1. [bookmark: _Toc1503928257][bookmark: _Toc218432009]Introduction 
The aim of this report is to plan, carry out and analyse a digital building survey using laser scanning technology. This document will be structured into 3 main sections. These include planning the survey, conducting the survey and analysing processed scan data to extract the key measurements. Modern construction projects are becoming more reliant on digital surveying to produce accurate and efficient building surveys. One method of this is 3D laser scanning, which allows for spatial data to be captured and used to produce accurate measurements for buildings. This approach is effective for surveying internal layouts where traditional measurement methods aren’t suitable. The use of digital surveying techniques also helps improve data management and repeatability, which allows for all information to be collected without needing to revisit the site. This is very beneficial as this building is occupied and access is limited during certain periods. 

2. [bookmark: _Toc701183015][bookmark: _Toc218432010]Part 1 – Planning the survey 
[bookmark: _Toc1592261843][bookmark: _Toc218432011]Purpose of the survey 
The purpose of this survey is to digitally capture the internal layout and key dimensions of the selected building using 3D laser scanning technology. Digital surveying techniques are extensively utilised in the field of professional building surveying to create precise and dependable documentation of current structures, especially for renovation and design objectives (P.R. Wolf, C.D. Ghilani, 2002). 
The survey focuses on collecting heights and sizes of doors and windows, offering a detailed depiction of the building’s current state. Laser scanning enables the efficient capture of extensive amounts of data with detail (P. Tang, D. Huber, B. Akinci, R. Lipman ,A. Lytle 2010). This approach aligns with established surveying practices, where digital measurement techniques are utilised to enhance precision when documenting the current state of buildings (G. Vosselman, H-G. Mass, 2010).




[bookmark: _Toc1432473977][bookmark: _Toc218432012]Survey Area Definition 
The survey area was defined to include the internal spaces of the selected building, This being the Dylan Thomas Centre. This includes circulation areas and internal openings such as windows and doors, allowing for accurate measurement of room dimensions and floor-to-ceiling heights. A level of detail is required to ensure the documentation is done correctly. This reflects professional surveying practices, where the scope and level of detail are determined by the use of the data after it is collected and its required accuracy (P.R. Wolf, C.D. Ghilani, 2002).
The use of 3D laser scanning allows for comprehensive coverage of the selected area by capturing dense point to cloud data. Laser scanning has been shown to provide more complete representations of internal building geometry compared to other traditional measurement methods. (P. Tang, D. Huber, B. Akinci, R. Lipman, A. Lytle, 2010).

[bookmark: _Toc1342667878][bookmark: _Toc218432013]Site Assessment 
A site assessment was undertaken prior to the survey to identify access arrangements, as well as any factors that could affect data collection. Scanner locations were planned to measure specific sections of the building, allowing for adequate coverage and minimising occlusion, which are key considerations for laser scanning surveys (Historic England, 2018). Environmental conditions such as surface finishes and lighting would also have been reviewed, as these factors can affect scan reliability. Careful sight assessment and scan planning are crucial for obtaining accurate and reliable survey data (S. Pu, G. Vosselman, 2009) 








[bookmark: _Toc1730720760][bookmark: _Toc218432014]Risk Assessment Summary
A risk assessment would have been carried out prior to the survey to identify potential safety hazards associated with conducting a laser scanning survey. Key risks include trip hazards from equipment, restricted access to internal spaces, and disruption to those using the building, as it’s used for university purposes. 
The time frame chosen for scanning the location was selected to minimise disruption to others, and routes were selected so that the group could proceed around the building and complete all areas consecutively. The use of clear communication with building users was identified as a suitable measure to reduce the risk of accidents, in line with health and safety guidance (Health and Safety Executive, 2021). 
Consideration would also have been given to the safe handling and risk of setting up the laser scanner equipment, given its cost and weight. Completing a structured risk assessment reflects professional practice and helps ensure the survey is conducted safely while capturing high-quality data (Historic England,  2018).

[bookmark: _Toc1878165861][bookmark: _Toc218432015]Equipment and Survey Methodology
The survey was conducted using 3D laser technology, as previously stated, which gathers information by sending out laser beams and timing their return to calculate distances (J.S. Shan, C.K. Toth 2009). This method enables the efficient collection of large volumes of 3D data, providing a detailed representation of the internal structure of the building. This method is effective as it is both time and space-efficient; the scan is completed and uploaded to an iPad to represent the scanned area.
A structured workflow was created using a methodology, with the scanner positioned at predetermined locations throughout the selected area. Multiple scans were conducted to ensure adequate coverage of the building, thereby reducing occlusion and improving accuracy (W. Boehler, M.B. Vicent, Marbs, 2003). 
Following the data capture, the scan was processed to generate a registered point cloud from key building measurements. This digital workflow is commonly used in building surveying to produce reliable and verifiable measurement data (L. Xin, W. Xiangyu, W. Graeme, C. Jack, L. Xiao, L. Rui, 2017). 

[bookmark: _Toc613989104][bookmark: _Toc218432016]Limitations of the Survey Plan 
Despite careful planning, several limitations were identified that could affect the quality of the survey data at the Dylan Thomas Centre. Access restrictions may occur within certain areas due to circulation routes, awkwardly shaped corridors, etc. Fixed internal features further constrain the clear line of sight, which may compromise the scan's positioning. 
Surface characteristics within the surveyed areas also presented limitations. If any glazed displays or polished finishes were in the way of the scan, it could affect the laser scans’ return and introduce noise into the point cloud data, potentially affecting measurement accuracy (J. Shan, C.K. Toth, 2009). In addition, practical constraints such as limited access times due to public use of the building can restrict the number of scans taken, as people walking around the building may interfere, which may influence the overall completeness and accuracy of the survey data (S.J. Gordon, D.D. Lichti, 2007). 
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