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I acknowledge the use of Notion AI on 2 January 2026 to give me the structure of the building survey. I used the prompt(s):  
1. Can you give me a structure of the building survey based on the assignment requirement.
I confirm that I have not presented any AI generated text as my own work. I confirm I have copies of my drafts, notes, and other resources I used before, and after the use of AI tools which I may be asked to provide in evidence.

Purpose of The Survey

The purpose of this survey is to carry out a structured building survey of the Dylan Thomas Centre. The main objective is to capture the internal layout of the second floor using 3D laser scanning. The digital record enables comparison with traditional manual survey techniques. Laser scanning measurements, such as those of corridors, doors, and windows, produce accurate dimensional information that can later be checked against a traditional manual survey. The outputs will compare laser scanning with tape-based or handheld measurements in terms of time, accuracy, and completeness.

The survey focuses on the internal circulation routes rather than the entire building. The laser scan needs to record the overall geometry of the corridor network, the position, and size of doors. A high level of dimensional accuracy is required so that the 1:100 layout produced from the scan can be trusted in terms of its precision. Hence, use the layout to compare with a manual survey, which uses a ruler, measuring tape, and electronic distance measurement (EDM).















Survey Area definition

The defined survey area is the internal corridor loop on the second floor. This includes:
· The top left corner of the whole surveyed area has 5 doors, as shown in Figure 1.
· The L-shaped corridor section includes corridor widths, wall lengths, doors, and ceiling heights as shown in Figure 2.
· The side corridor, lift, and internal partition form part of the corridor edge as shown in Figure 3.
· The main long straight corridor, from the door in the south to the opposite end of the floor, as shown in Figure 4.
· The top right corner of the surveyed area has fire escape stairs, as shown in Figure 5.
· Floor-to-ceiling height and typical door heights within the surveyed area.

The level of detail required is architectural layout level, not full building information modelling. This means the point cloud must be dense enough to derive accurate wall lines, door openings, and main structural elements, but it is not necessary to capture every piece of furniture or small fittings.













Site Assessment

Scanning Positions
Since the scanning needs to be organized to minimize disruption, the 3D scanner is positioned in 5 places. The top right corner, place before the fire escape stairs, the top left corner, near the chamfered wall corner, and the bottom right (near the spiral stairs).
Each scan position must have a clear line of sight along the corridor and into the adjacent spaces. Where the corridor turns sharply, scans should be placed on each side of the bend so that walls are not hidden behind corners.

Lighting Conditions
The survey is indoors, so lighting is generally controlled. 3D laser scanners typically rely on laser distance measurement rather than visible imagery for geometry, so low light levels are not a major issue for distance accuracy. All corridor lights will remain on during the scanning process. Windows at corridor ends may introduce some natural light variation, but this does not significantly affect measurement accuracy.

Operational Risks with Mitigation
Movable obstructions such as chairs or bins should be relocated before scanning so that the walls and floor edges are visible. Some walls have angles that require multiple measurements to confirm the distance and minimize the error. Moreover, as glass partitions are present in certain parts of the corridor, care must be taken. Laser beams can pass through clear glass or reflect in an unexpected way, which may introduce noise into the point cloud. Scanning at oblique angles to glass surfaces rather than perpendicular can reduce reflections. As a result, the problem can be mitigated.






Risk assessment summary

A concise risk assessment is required to identify operational and environmental risks and explain how they will be managed
· Interaction with building users
People moving through the corridor may walk into the scan area or accidentally knock the tripod. This can affect data quality and safety. Before starting, the lecturer will inform the staff of the Dylan Thomas Centre and agree on the best time of day, preferably during quieter periods. Brief explanations will be given to anyone passing by to reassure them and prevent any interference with the equipment.

· Manual handling and equipment security
Laser scanners and tripods are relatively heavy and expensive. There is a risk of damage if the equipment is dropped. To prevent it, the equipment will be carried using a proper lifting technique. Additionally, the scanner will be firmly attached to the tripod to minimize the risk of damage.














Practical
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Figure 1: Top left corner of the surveyed area (on-site sketching, 2025)
[image: A diagram of a building

AI-generated content may be incorrect.]

























Figure 2: Bottom left corner of the surveyed area (on-site sketching, 2025)
[image: A diagram of a diagram of a diagram

AI-generated content may be incorrect.]

























Figure 3: Bottom right corner of the surveyed area (on-site sketching, 2025)
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Figure 4: The main corridor (on-site sketching, 2025)
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Figure 5: Top right corner of the surveyed area (on-site sketching, 2025)
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Figure 6: 3D scanning layout 1:100 Scale (on-site sketching, 2025)
Execution Survey Summary
The laser scanning phase proceeded according to plan and was completed on time with high accuracy. 5 scan positions were successfully established along the corridor network, and data capture was achieved without significant complications. The scanning workflow followed standard procedures, including tripod setup and leveling, scanner mounting and configuration, scan execution (approximately 5-10 minutes per position), and visual verification of data quality. High‑density point clouds can provide millimeter‑level documentation of building geometry when using terrestrial laser scanning and close‑range photogrammetry (El-Din Fawzy, 2019).

However, the manual survey phase encountered substantial timing challenges that required adjustments to the planned methodology. The initial survey plan allocated a maximum of 15 minutes per corridor section to complete tape and laser distance measurements. In practice, this timeframe proved insufficient to capture comprehensive dimensional data. The total time required to measure Figures 1 and 2, including documentation, was approximately 45 minutes, significantly exceeding the planned duration. This was due to the complexity of the geometry, the number of measurements required to have comprehensive data, and the time needed to accurately record dimensions and produce field sketches.

Figure 3 was completed within approximately 15 minutes. At this point, the time has already passed. The focus on capturing precise and comprehensive data in the first two sections, including detailed wall lengths, door widths, and multiple verification measurements, resulted in insufficient time remaining to survey the remaining areas.

Consequently, the longest corridor section and final corner area (corresponding to Survey Sketches 4 and 5) could not be completed by our group within the available time. To ensure complete coverage of the survey area, dimensional data and field sketches for these sections were obtained from another survey group that had worked in the same location. This allowed the full corridor network to be documented; however, it introduced potential variations in measurement techniques and recording methods among different surveyors.




Problems Encountered
The primary issue is related to time management and the balance between measurement precision and survey efficiency. The manual survey phase demonstrated that attempting to capture excessively detailed measurements in every location is neither practical nor necessary within typical project time constraints. The decision to measure comprehensively in the first two corridor sections, while producing high-quality data, proved unsustainable across the entire survey area. This experience highlighted the importance of identifying and prioritizing critical dimensions, such as overall corridor widths and door positions. While accepting that minor details and secondary features may be recorded with less precision or omitted entirely if time becomes constrained.

Measurement accuracy also presented challenges in certain locations. Some recorded dimensions contained errors, likely resulting in tape misalignment in confined spaces, parallax reading errors, or transcription mistakes under time pressure. The narrow corridor widths and presence of projecting building services made it difficult to use measuring equipment optimally, and the need to work quickly to recover lost time may have compromised measurement verification procedures.

The reliance on data from another survey group for Sketches 4 and 5 introduced potential inconsistencies in measurement methodology and recording conventions. Different surveyors may interpret geometric features differently, prioritize different dimensions, or employ varying levels of detail in their field sketches. While this collaboration ensured complete area coverage, it meant that the final dataset represented the work of two groups rather than a single, consistent source.

Therefore, the practical survey experience emphasized that effective sketching requires realistic time planning and clear prioritization of essential measurements.






Measurement and Analysis

The laser scanning provides a digital 1:100 scale floor plan, which can be compared with the manual measurement in terms of time, accuracy, and completeness.

To begin with, laser scanning takes less time to complete the surveying compared to the traditional method. Each scan takes only 5-10 minutes to complete, whereas manual measurements often take longer to complete within a limited timeframe. It leads to not having enough time for measuring the last two sections.
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Captured from Figure 2                    Captured from Figure 6



Furthermore, Figure 3 shows that there are indoor partitions in the scanned area. The scale cannot include this detail in the layout. Thus, traditional methods can record more comprehensive details than laser scanning.
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Another key aspect is that the completeness of laser scanning is better than traditional methods. As time was limited, sketching and measurement stopped after Figure 3 was completed. The data from the last two sections are from another group. Also, the ratio of each sketch is not correct. Some are larger, and some are smaller than they look in real life. Hence, the completeness of traditional methods is only 65-70%. Contrarily, 3D scanning provides a level of completeness that traditional measurement methods cannot match. With the ability to capture the entirety of an object or environment, 3D scanners can document intricate details and features that are critical for comprehensive analysis. For example, after each scan, you can connect the scanned area with the previous area. Moreover, it can align with the previous area automatically. Ratio is also fixed in 3D scanning. Although some measurements, such as floor-to-ceiling height and doors between each connection, need to be recorded by traditional methods, it does not affect the overall completeness of 3D scanning. Therefore, the completeness of 3D scanning is far better than traditional methods.
Conclusion

This building survey clearly demonstrates that 3D scanning offers substantial improvements over traditional methods. It can rapidly collect vast amounts of data, capturing vast amounts of details in a fraction of the time required by manual measurements. This technology not only reduces data collection time while improving detail and accuracy, minimizing revisions and rework after the survey (PointSCAN, 2023).
Traditional methods, such as measuring tapes, may be more familiar and cost-effective for simple tasks, but they often fall short in complex projects that demand high precision and extensive data. For instance, traditional methods of measurement have not been completed within a limited time. Therefore, 3D laser scanning can capture complex geometry more efficiently than traditional measurement methods (iScano, 2025).
In addition, while initial costs for 3D scanning equipment are typically higher, long-term savings have been observed due to fewer labor hours and fewer errors during data collection.
As a result, the construction and architecture industries are increasingly shifting towards 3D scanning to meet modern demands for efficiency, quality, and cost considerations.
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