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[bookmark: _Toc1109453233]Introduction 
The aim of this survey was to record the internal layout of a university building using a handheld laser scanner. Laser scanning is becoming a popular method in construction and engineering because it can quickly capture huge amounts of accurate 3D data. The information we collected can be used to create floor plans, building information models (BIM), refurbishment drawings, and a digital record of the building as it currently stands. Before going on site, we put together a detailed survey plan to make sure everything ran smoothly, safely, and without causing too much disruption to the people using the building. This plan covered what we needed to achieve, which areas to scan, access arrangements, and any hazards that might affect the data quality or our safety.
[bookmark: _Toc1440812548]Purpose of the Survey 
The main goal of the survey was to capture the internal layout of the university building. We wanted to record the shape and dimensions of rooms, corridors, doors, and windows. The point cloud we produced should give us an accurate digital version of the building that we can use later for taking measurements, planning, and design work.
Compared to using a tape measure, laser scanning is much faster because it picks up millions of points all at once. This means you’re less likely to miss anything important, and you end up with a permanent record you can go back to without having to return to the site. 
[bookmark: _Toc1322145106]Survey Area Definition 
The survey focused on the internal areas of the university building. These included the main corridors, common rooms, internal doorways, windows, and connecting circulation spaces. The survey did not include external elevations or roof structures, as these were outside the scope of the exercise. We needed enough detail to clearly identify room shapes, wall positions, openings, ceiling heights where visible, and any important architectural features. Small items of furniture were not a priority unless they blocked walkways or affected the scan. We also made sure there was enough overlap between scans so the point cloud could be properly registered later during processing.
[bookmark: _Toc1825330284][bookmark: _Int_z1iqwzZU]Site Assessment 
Prior to beginning the survey, a visual inspection of the building was undertaken. Access was obtained through the main entrance with permission from university staff. Internal circulation routes were clear and allowed unrestricted movement between survey locations.
[bookmark: _Toc1611120362]Scan Positions 
Although a handheld scanner allows continuous movement rather than static scan stations, we established a planned walking route before data collection began. The route was designed to maximise coverage while maintaining good overlap between scanned areas. We prioritised scanning long corridors first, then large rooms, doorways from multiple angles and areas with architectural changes. The plan helped us avoid unnecessary repetition while making sure we didn’t miss any important spaces.
[bookmark: _Toc998467434]Lighting Conditions 
Lighting within the building consisted primarily of ceiling-mounted LED lighting. Although handheld laser scanners are generally unaffected by lighting conditions compared with photographic methods, good lighting still helped us see clearly and move around safely.
[bookmark: _Toc1718728500]Environmental Conditions 
The survey was carried out during normal university operating hours. As a result, students and staff were present throughout the building. We monitored pedestrian movement continuously to minimise disruption and avoid scanning while large numbers of people were moving around, which can create unwanted artefacts in the point cloud. Furniture was left in its normal position so the survey would reflect the building’s everyday condition.
[bookmark: _Toc875717981]Safety Considerations 
Health and safety remained a priority throughout the survey. Key considerations included staying aware of students and staff moving through corridors, avoiding blocking emergency exits, keeping the equipment securely attached while walking, following all university safety procedures, wearing appropriate footwear, and watching out for trip hazards such as bags, cables, and changes in floor level. We took frequent pauses when necessary to let people pass safely.
[bookmark: _Toc1745229332][bookmark: _Int_IaZShrrP]Risk Assessment Summary 
Before starting, we identified several potential hazards and put controls in place to reduce the risks. The main concern was tripping or slipping on uneven floors, changes in level, or items left lying around. To avoid this, I stayed alert at all times, kept a sensible pace, and held the scanner properly while moving.
Because the survey took place during normal university hours, there were students and staff around. This created a risk of collisions or disturbing people. We handled this by pausing the scan whenever areas became busy and always giving pedestrians priority. Some rooms also became temporarily unavailable, so we kept flexibility in our route so we could return to them later if needed.
We were also conscious of the risk of incomplete data if we moved too quickly or didn’t get enough overlap. To prevent this, we followed our planned route carefully, maintained a steady speed, and ensured good overlap throughout. Finally, we checked the scanner and battery levels thoroughly beforehand to reduce the chance of equipment failure during the survey.

[bookmark: _Toc1647491445]Part 2: Practical
The laser scan survey was carried out within a university building using a handheld 3D laser scanner. Prior to commencing the survey, a survey plan had been prepared outlining the intended scanning route, equipment and survey objectives. Although the survey was completed successfully, several unforeseen circumstances required the original plan to be adapted.
The first change occurred before data collection began. The original intention was to survey an older university building, however, due to the high temperatures inside the building on the day of the survey, the decision was made to relocate to a newer university building. This alternative location provided a more comfortable working environment while still allowing the survey objectives of capturing the internal layout to be achieved. Although the building changed, the overall survey methodology remained the same and only minor adjustments to the scanning route were required.
Another significant change involved the survey equipment. The original plan was to use a terrestrial 3D laser scanner, which would have captured high-resolution static scans from a series of fixed positions throughout the building. However, technical issues prevented the required software from operating correctly, making it impossible to use the terrestrial scanner. To ensure the practical exercise could still be completed, the survey team switched to a handheld 3D laser scanner. While this required a different surveying technique based on continuous movement rather than individual scan stations, it still enabled accurate capture of the building's internal layout.
To maximise efficiency, the group divided into two teams. One team carried out the handheld laser scan while the second team collected measurements using traditional surveying methods. This approach allowed both digital and manual surveying techniques to be completed within the available time and provided an opportunity to compare the advantages and limitations of each method during the later analysis stage.
One of the main challenges encountered during the survey was the presence of students and staff moving through the building. As the survey was conducted during normal university operating hours, busy corridors and occupied spaces occasionally interrupted the scanning process. Moving people can reduce the quality of laser scan data by introducing temporary objects into the point cloud. To minimise this issue, scanning was briefly paused when areas became congested, and where necessary, the affected areas were rescanned once pedestrian traffic had cleared. This ensured the final scan captured the permanent features of the building as accurately as possible.
A further issue occurred towards the end of the survey when the handheld scanner's battery became depleted. As a result, scanning had to stop before the planned route was fully completed. Fortunately, most of the required areas had already been captured, meaning only a small portion of the planned survey was affected. This highlighted the importance of checking battery levels before commencing work and, where possible, carrying spare batteries or arranging charging facilities to reduce the risk of interruptions.
Overall, despite several unexpected challenges, including the change of building, equipment substitution, pedestrian activity and battery failure, the survey was completed successfully. The team adapted effectively to each issue while maintaining the primary objective of accurately capturing the internal layout of the university building. The experience demonstrated the importance of flexibility, effective planning and problem-solving when carrying out real-world laser scanning surveys.
[bookmark: _Toc698597872]Part 3: Measurement and Analysis 
Following the completion of the survey, the processed laser scan data was used to extract a range of measurements from the digital point cloud. These measurements included the overall dimensions of individual rooms, together with the widths and heights of doors and windows. One of the biggest advantages is being able to take measurements directly from the digital model later without returning to the site. This was especially useful because it saved time and meant we didn’t have to disturb the building users again.
Traditional methods like tape measures and laser distance meters are cheap and easy to use, but they become very time-consuming for larger or complex buildings. They often require two people and carry a higher risk of human error or missed measurements. For example, measuring long corridors or high ceilings can be physically tiring and less accurate.
Laser scanning removes many of these limitations by capturing millions of points to create a full 3D model. Once processed, you can extract almost any measurement you need from the point cloud. This makes the whole process much more efficient and reliable.
A terrestrial 3D laser scanner generally provides the highest accuracy and level of detail. It is particularly good for heritage buildings, detailed architectural work, and BIM projects. However, it requires multiple fixed scan positions, longer setup times, specialist software, and is expensive. It can also be impractical in busy buildings where you must keep moving the tripod around.
In comparison, a handheld 3D laser scanner offers much greater mobility and speed. You can walk continuously through the building, which makes it very effective for corridors and complex internal spaces. The trade-off is that it usually has slightly lower accuracy than terrestrial scanners and depends heavily on steady movement and sufficient overlap. In our case, the handheld scanner proved to be a good solution after we ran into technical problems with the terrestrial equipment. It allowed us to complete the survey within the available time while still producing usable data.
Overall, each method has its strengths and weaknesses. Traditional tools are still useful for small, quick jobs. Handheld scanners give a good balance of speed and flexibility for internal surveys, while terrestrial scanners remain the best choice when maximum accuracy and detail are required. This practical exercise helped me understand when to choose one technique over another depending on the project requirements and time available.
In conclusion, the survey was a valuable learning experience. Even though we faced several unexpected problems, we managed to adapt and complete the task successfully. It clearly showed the advantages of modern laser scanning technology compared to traditional methods, especially for documenting building interiors efficiently. The skills and knowledge gained from this exercise will be useful for future projects in the construction and surveying field.

[bookmark: _Toc1971952082]Traditional method measurements-
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