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Introduction
Building surveys are one of the vital steps in construction, as this allows a detailed assessment of the building to be made, highlighting any details of the building in the form of structure, building conditions and structure. This helps the owner of the building have a developed view of their building and hopefully can help mitigate potential problems which could affect the longevity of the building.
The use of technology has benefited the detail of the survey and the time saving which helps reduce the chance for human error in the assessment. By using drones, laser scanning, 3D modelling and thermal energy, multiple in-depth models can be made on a building providing their own useful information. By improving the level of surveying will therefor improve the standard and expectations during the construction phase, overall causing a ‘better built’ building.
By effectively using digital surveying technology should result in improved methods of construction being developed overtime to hopefully improve efficiency and accuracy in construction works across the country. By allowing these two sectors to co-operate in an effective manor should benefit both to create a streamlined.

Dylan Thomas Centre
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Figure 1
The Dylan Thomas Centre is located within the SA1 area of Swansea and is now nearing the 20th year as Tŷ Llên: home to all things literary and cultural for the city and county of Swansea (DylanThomas.com, 2013). It began in 1829 as the towns Guildhall and looked quite different to today’s building in figure 1 due to the increase in size of the building on the right-hand side with a clear distinction in the exterior design of the building despite using similar materials.

Survey Objectives and Scope
Due to the Dylan Thomas centre being a Grade II building, this affects the procedure for maintaining and changing the building structure. A grade 2 building is defined as UK building that is of special interest and warrants every effort to preserve it (Bidwells, 2025). This is a key piece of information when studying older buildings such as the Dylan Thomas Centre as it will alternate the procedure of repair.
 By having an efficient survey of the building allows me to highlight any damaged areas or deterioration which may not be clear from the human eye or the perspective that I can see it from. Examples of this may be thermal heat loss from the building which can only be detected through thermal radiation cameras. There may not necessarily be external damage however there may be indications of poor materials used for insulation which could be replace by modern solutions.
The use of drones, camera and laser scanners will allow me to generate an accurate 3d model which I can then access from my computer or mobile device. This therefore always provides an instant in depth analysis of the building with me. By having this should result in a more accurate survey due to the mobility of the model letting me analyse each in person. Additionally,  it is also good for archival information for the building as it is grade II and therefor will need to be restored in a way that it was originally built with the use of the same if not similar materials with some modifications to improve the energy efficiency of the building.
Due to the location of the Dylan Thomas Centre being near to the coastal region, there will be an increase in the rate of deterioration due to the increase in salt levels in the local atmosphere. This can increase the rate of weathering on the stone material making up the walls, the timber window frame or the slate roof as the salt will help increase the rate of reactions within these materials.


Selection of Digital Tools
The use of technology has helped increase the efficiency and accuracy of surveying. Even though some of the methods are very expensive, when used correctly can help within the construction industry significantly compared to traditional methods that don’t include them. By having these methods available help build a greater understanding of the building/structure therefore providing us with the best source of information to develop a plan to help build a successful construction plan.
Drones
The implication of drones into the surveying industry has only recently, in the last decade, been an effective success due to the significant improvements in camera quality, battery life and size. They are very useful in the correct condition to reach heights quickly without putting the user at any significant risk if they are trained appropriately.
As a result of these 3 main categories improving allows more surveyors to own a drone as it is seen as a worthy purchase due to the usefulness that it brings to everyday situations. They can easily increase the speed and efficiency of surveying a building or a large area and due to the battery life improving can be completed with minimalistic breaks (interact, 2024). Additionally, they also reduce the potential risk of injury as I won’t need to physically survey the building from height which therefore increases the chances for potentially injuring myself. Advancements in the camera quality results in a higher resolution image or with the combination of LIDAR can assist in creating 3d models. These additions usually result in the drone increasing in size and price but there are now a wide range of drones available making them suitable for different situations. Drones with the capabilities for effective surveying can be anywhere from £1000 to £20000+ (Stickney, 2025). One problem with the drone is that the conditions whilst surveying the building need to be as calm as possible so that gusts of wind don’t significantly affect the flight stability.
Laser Scanning
In surveying, the use of laser scanning is a modern improvement on traditional measuring. By using expensive equipment, thousands of laser beams are scattered through the surrounding area and reflect to produce a 3d model onto a device. With the use of photos from the scanner colour can also be implemented into the design so that you can clearly see what part of the model is the same as in person. As the scan is taken, millions of laser pulses are sent out and received over a period and creates a highly accurate virtual model with the use of software which can combine this with colours of photos to make it look more realistic (GP-Radar, N.D). 
For the Dylan Thomas centre this would be useful to allow me to quickly and accurately calculate the dimensions of the building’s exterior and interior so that when there are any modifications, they can be made to this scale as a reference (Site Surveying Services, 2023). This method even though is very expensive with some devices costing upwards of £50000, it cannot be replicated by humans in terms of the efficiency and accuracy together (Creaform3d.com, 2024). This is due to the reduce chance of human error which the machine does not have. By having this for the Dylan Thomas centre, means that I will have instant access to an accurate scaled model which I can then work from remotely to develop a plan to improve the building.
Thermal Imaging
The main purpose for the use of thermal imagery on a building is to detect any thermal anomalies using infrared radiation detection. This should indicate that there is either damage to the building, improper use of material or poor standard of building initially. This is portrayed through different colours on the camera which represent differential between temperatures in different materials as some are better insulators than others. 
This can be very easily spotted depending on if the equipment is correctly used and in the correct conditions. For noticeable temperature change on the thermal imaging camera, it is recommended that the tests are taken during colder parts of the year so that there is an increase in thermal change between the interior of the building whilst the heating is on and the lower temperatures outside of the summer periods. This will result in hotspots appearing to come from certain areas where there is poor insulation material not properly containing the thermal energy (Lloyd, 2017).
Why these methods?
Due to the buildings scope for the Dylan Thomas Centre revolving around exterior restoration, the use of these methods is suitable to help try and solve this problem. My scope for the Dylan Thomas Centre is focusing on the restoration of the external materials of the building and these 3 methods of technology should be successful on achieving a thorough survey of this. The use of drones allows me to easily see if there are any significant areas of potential problems from a different perspective compared to the ground floor. The use of laser scanning can be used of these areas of focus to give us a detailed evaluation of what could be a potential problem in a 3d computerised form. If these both come back to my study and the material seems to be solid, thermal cameras can be used to see if there are any hidden defects in the material which we cannot see with drones or scans as there will be clear indication of thermal energy release.
Challenges
The challenges when using the 3 methods mentioned prior are the reliant on appropriate weather conditions and the duration of time it takes to survey.  When using the drone, weather conditions that are calmer are preferred due to the lack of wind which can increase the stability of flight. As a result of this you can get a smoother image scan of the building due to the flight path being smoother (Honeywell, n.d.). 
With the thermal camera it is recommended to be used during colder periods of the year due to an increase in temperature change between the interior and exterior of the building. This causes a more significant change when looking at the camera making it more obvious where there could be some potential areas of improvement. If the thermal camera is used in warmer conditions then it is more difficult to see where there is a clear temperature change. This is due to the potential of reflected ambient heat from other buildings affecting the test validity (WOLFDASH, 2025).
When using the digital surveying scanners, the use of modern technology has dramatically decreased the time spent scanning a building whilst also increasing the quality of the image. Even though it’s not very long to do one scan, it still can take a long time when having to survey independent rooms and combine them to get an entire model. The way to decrease this is to get the newest and most advanced technology which does therefore come at an expensive cost.
Conclusion and recommendations
Due to the Dylan Thomas centre being in Swansea near to the harbour in the Maritime Quarter I would recommend that the survey of the building is performed in a period during the year which is cold and calm so that a clear model of the building can be made with the scanner and the drones whilst also having the capability to use the thermal cameras to the best of their ability. This survey can also improve with the addition of other methods of equipment which will give us more accurate models which could therefore be used to generate different solutions to restore the building to the best of my ability. 
Due to the age of the building materials and the location of the building we are expected to find deterioration in common areas however with the use of these technologies available to us we hopefully will be able to find any ‘hidden’ problems which may not be as noticeable from the naked eye.
The key points taken from the survey plan are going to the external layout of the building and if there are imperfections which are causing a negative effect on the thermal rating of the building. This is due to my survey highlighting the imperfections of the exterior of the building using the 3 main methods described so that we can improve the thermal rating of the building with the restrictions of it being a grade 2 building. I am predicting that the areas most as risk of potential damage are going to around the timber window frames due to the higher intensity in weathering due to the location being close to the harbour and the sea which therefore causes the salinity to be higher increasing rate of deterioration.
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