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The use of digital surveying technologies within the construction industry is becoming increasingly prevalent due to its capability to obtain accurate data and create models efficiently which helps the workforce Invision the planned works. 3D laser scanning is the most common method as the models it produces provide far more accurate measures than traditional methods such as measuring tapes along with reducing the duration spent measuring on-site. 
In this project we have utilised 3D scanning to carry out a survey of the 1st floor in the IQ building on the UWTSD campus. This consisted of planning the survey and works, physically carrying out the scan using the required equipment and then analysing the detailed scan to obtain an understanding of measures and dimensions of the area. Within the survey we considered health and safety factors, site access as well as processes that would influence the quality of our data. 
Finally, this report is sectioned into three parts. The first being the process we followed to plan the survey as well as the objectives and assessments we made on the site and its risks. The second section reviews the practical part of the survey and discusses the successes and challenges faced during this process. The third section presents the measurements that we obtained from the scan and evaluates the effectiveness of the scan compared to more traditional measurement methods. 
[bookmark: _Toc235623840][bookmark: _Toc235623938][bookmark: _Toc235624161]2. Survey Planning
[bookmark: _Toc235623841][bookmark: _Toc235623939][bookmark: _Toc235624162]2.1 Purpose of the Survey
The purpose of this survey was to capture the internal layout of the 1st floor in the IQ building on the SA1 campus using 3D laser scanning technology to produce an accurate digital representation. By carrying this out we intended on gaining a further insight to the detailed dimensions of the 1st floor as well as developing our measurement skills when using a 3D laser scanner. The outputs of this survey was a detailed 3D model that plotted every element of the floor; we also gained a floor plan with the lengths of walls.
[bookmark: _Toc235623842][bookmark: _Toc235623940][bookmark: _Toc235624163]2.2 Survey Area Definition
The area that we surveyed was a singular floor in the IQ building, this floor contained multiple corridors with fire doors as well as a communal area that contained IT equipment and a pool table with sofas. Following onto the open corridor there were cubicles with computers along one side of the walkway and then a walkway that went back through to the initial corridor past the toilets. The areas that were not included in our scan were the physical classrooms that were off the corridor we scanned; we also did not measure the stair well in the top right of the floor plan. There was also no scan taken of any storeroom or toilet that was on the first floor so in essence the scan only was recorded of the open space within the 1st floor of the IQ building. The main features were fire doors, corridors, Pillars and railings along the open space area. 
[bookmark: _Toc235623843][bookmark: _Toc235623941][bookmark: _Toc235624164]2.3 Equipment Used
The main piece of equipment utilised was the 3D laser scanner, we used the Leica RTC series scanner that was placed on an adjustable tripod to ensure that the unit was level as well as being at the optimal height to obtain the highest quality scan to be used in our survey of the 1st floor. The Leica RTC series can send out 1 million points per second up to an 85 m range and the Leica website states how the scanner “combines industry leading 3D laser scanning performance with connected software intelligence to help teams capture faster, collaborate instantly, and deliver with confidence.” (Leica, 2026) The way the scanner works is that the points that it sends out bounce off any surface that it meets and it then feeds back to the scanner which allows it to develop a model of the area it is in as well as gaining the dimensions of its surroundings. We had to place the scanner in multiple locations for it to get a scan that met the detailed requirements for our survey, moving locations allowed us to stitch each scan together to obtain a full-scale 3D model of the desired area of the 1st floor.
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During the process of scanning of the desired area, we had to assess the jobsite and identify challenges such as “areas of restricted access, environmental factors and building occupancy” (Building Point, 2025). We began our scan half-way along the main corridor on the left in order allow the laser scanner to get an image of the bottom of the corridor.  During each scan we had to leave the corridor and enter the nearest classroom to allow the scanner to get a clean scan and not be affected by the people stood in the scan. This process continued in a clockwise rotation around the floor and finished in the same position we started. As the floor plan was of an internal corridor there was very little influence of natural light with most of the lighting coming from artificial sources which allowed for improved in the quality scans.
With regards to the health & safety aspect for our survey we ensured that it was undertaken at a time where footfall was at a low so we proceeded with the scan during the third semester when all full-time students were no longer present on campus and we instructed those nearby that we would be undertaking a scan on the 1st floor of the building and instructed them to avoid the area during this time.  When lifting the scanner on the tripod we ensure to look as to where we were walking as well as other members of the team looking as to where the person carrying was walking. 
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	Hazard
	Risk
	Control measure 

	Moving Tripod in between scans
	Obstructed view when walking could cause individual to slip
	Instruct individual to look to where they are going as well as having other team members make a clear path for them to follow.

	Public access
	Could lead to injury as unaware of the scan taking place
	Provide signage on all access points informing that a scan is in progress

	Uneven floor
	Risk of scanner falling over onto an individual and causing injury
	Ensure tripod is adjusted to keep the scanning unit balanced

	Fire evacuation during scan
	Could be a delay to evacuation due to distraction of scan
	Familiarise team with the emergency exists and procedure in the case of an emergency

	Wet floors left from cleaners
	Slips and falls
	Inspect area before undertaking the scan and plan to work around the hazardous areas


[bookmark: _Toc235623846][bookmark: _Toc235623944][bookmark: _Toc235624167]2.6 Limitations of the Survey Plan
With regards to the limitation that we could encountered during our survey there were a few key factors that cropped up. The initial dilemma we found was that in areas with windows/ glass the points that the scanner sent out got distorted and disturbed the data however this problem did not influence the outcome of the scan too much as there were minimal windows around interest. A potential blind spot in our survey would have been behind the pillar in the communal area as we did not place the scanner in an area that could see behind said pillar to collect data, this was the only area where there could be a blind spot in the scan so this factor did not have a great influence on the data we collected. 
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Figure 2- IQ first floor measure  
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Within the survey we experienced numerous successes, the first being that we did not experience any disturbance from other members of the university community which meant that our scans were not influenced by the presence of people who weren’t meant to be there which allowed the scan to have the best quality to be used in the survey. Another success would be that when it was time for my group to undertake our scan the Leica 3D scanner was fully functional and completed numerous scans to the required detail however this was not the case for the previous group so they had to use a less detailed hand held scanner which resulted in the outcome of their survey lack the details that we obtained during our survey. One final aspect that went well would be that each position that the scanner was placed in was optimal for achieving a detailed scan and when we stitched each scan together, they aligned perfectly and assisted the team in utilising a quality model in the survey. 
With regards to necessary improvement that could be made for next time I believe that it would be beneficial to conduct a pre-scan survey to assess where the best positions to place the scanner would be to allow for the model to have full coverage of any potential blind spots or errors. Another improvement would be to have additional signage on all access points as during our scan we did encountered staff walking in the scan area that we had to disperse them before we continued with the scan.
Overall, despite there being potential improvements, in the grand scheme of things our survey had numerous successes, and we were able to achieve all the objectives that we set. However future surveys could be improved by enhancing the pre-planning, scan positions and a more comprehensive site verification procedures to improve the management of the site and avoid any constraints. 
[bookmark: _Toc235623852][bookmark: _Toc235623948][bookmark: _Toc235624171]4. – Measurement and Analysis
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Wall measurements
	Number
	Height
	Length

	1
	2.4 m
	21.74 m

	2
	2.4 m
	0.47 m

	3
	2.4 m
	6.71 m

	4
	2.4 m
	0.55 m

	5
	2.4 m
	14.00 m

	6
	2.4 m
	9.58 m

	7
	2.4 m
	0.80 m

	8
	2.4 m
	0.70 m

	9
	2.4 m
	0.39 m

	10
	2.4 m
	4.22 m

	11
	2.4 m
	0.30 m

	12
	2.4 m
	7.90 m

	13
	2.4 m
	0.20 m

	14
	2.4 m
	4.10 m

	15
	2.4 m
	2.55 m

	16
	2.4 m
	0.42 m

	17
	2.4 m
	4.80 m

	18
	2.4 m
	1.20 m

	19
	2.4 m
	0.91 m

	20
	2.4 m
	2.66 m

	21
	2.4 m
	0.19 m

	22
	2.4 m
	0.38 m

	23
	2.4 m
	1.00 m

	24
	2.4 m
	5.30 m

	25
	2.4 m
	0.34 m

	26
	2.4 m
	0.24 m

	27
	2.4 m
	5.70 m

	28
	2.4 m
	0.24 m

	29
	2.4 m
	0.38 m

	30
	2.4 m
	5.82 m

	31
	2.4 m
	0.33 m

	32
	2.4 m
	0.35 m

	33
	2.4 m
	7.85 m

	34
	2.4 m
	3.70 m

	35
	2.4 m
	1.50 m

	36
	2.4 m
	2.45 m

	37
	2.4 m
	1.53 m

	38
	2.4 m
	3.52 m

	39
	2.4 m
	0.17 m

	40
	2.4 m
	6.00 m

	41
	2.4 m
	10.01 m

	42
	2.4 m
	10.56 m

	43
	2.4 m
	0.14 m

	44
	2.4 m
	0.57 m

	45
	2.4 m
	1.17 m

	46
	2.4 m
	1.15 m

	47
	2.4 m
	3.80 m

	48
	2.4 m
	15.25 m

	49
	2.4 m
	0.70 m

	50
	2.4 m
	0.25 m

	51
	2.4 m
	27.00 m


Door Measurements
	Number
	Height 
	Length

	1
	1.98 m
	1.85 m

	2
	1.98 m
	1.70 m

	3
	1.98 m
	1.75 m

	4
	1.98 m
	1.75 m

	5
	1.98 m
	1.75 m

	6
	1.98 m
	1.75 m

	7
	1.98 m
	1.76 m

	8
	1.98 m
	1.75 m

	9
	1.98 m
	1.42 m

	10
	1.98 m
	1.75 m

	11
	1.98 m
	1.75 m

	12
	1.98 m
	1.85 m


	Height 
	Length

	1.5
	2.03

	1.5
	3.5

	1.5
	2


Window measurements


[bookmark: _Toc235623854][bookmark: _Toc235623950][bookmark: _Toc235624173]4.2 Accuracy and Reliability
By using a laser scanner, it considerably improved the accuracy and reliability of our survey, this was down to many factors. The first being the ability to revisit the measurement digitally as the scanner produced a 3D model that went into detail of the area which allowed us to revisit the measurements freely.  This method also eliminated the possibility of human error such as inputting incorrect information or measuring from the wrong points. By utilising laser scanning it also meant that it requires less surveyors than it would if we were to have used if we only used tap measure s and other traditional measures (ISCANO, 2025). Overall, the accuracy of the survey was very high due to the advanced technology that the scanner uses to develop a model of the area of interest. 
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Time
Regarding Time the laser scanner takes the lead as although taking multiple scans can be encumber some the data that is collected from each scan is far more than how much an individual would achieve in the same timeframe using a tape measure/laser measure. 
Accuracy
The Leica scanner is also far superior for accuracy as it can use millimetre accuracy when measuring features from the model whereas a tape measure would be more difficult to determine a measurement with such accuracy. Human error is also an element of traditional measurement which is a high risk as miscommunication, miss inputs and measurements from wrong points. Using laser scanner eradicate these risks and therefore is the preferable method.
Completeness
The laser scanner is also a more complete method as the model that it produces means that we can take measurements from areas that may cause difficulty to reach and measure, for example ceilings, windows, atriums etc.
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To conclude, the success we experienced derived from effective planning before any scan was taken. We defined the area we were surveying and identified suitable scanning positions, assessing access and considering possible safety hazards that would need to be dealt with. Sufficient planning also reduced the likelihood of missed data and allowed for a detailed scan.
By physically carrying out this survey it gave crucial experience in the use of digital technology with real world application. The scanner was able to capture images and stitch them together to create a model, whilst any challenges that we encountered were dealt with in Realtime which demonstrated the importance of flexibility when carrying out professional surveying activities. 
Utilising the laser scanning offered strong advantages over traditional techniques. Large amounts of accurate data could be collected in a short space of time; this also reduced the time we were required to be on-site as it created a digital record of the building that could be accessed numerous times after the site survey. 
The measurements and data collected from the scan reinstated the importance and accuracy of using digital technology for surveying buildings over traditional methods. Overall, the project demonstrated how digital surveying technology to provide accurate, efficient and comprehensive results for measured building surveys. 
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