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1. Introduction and General Project Overview 

For this project the interaction of Building Information Modelling and laser scanning will be 

examined in order to determine the viability of these applications in an AEC business within 

the context of Construction Informatics. The various applications of laser scanning will be 

assessed, together with the benefits and problems associated with each. Along with this, a 

brief overview of the social and strategic implications of BIM and Laser Scanning 

technologies on the AEC industry will be discussed. BIM and laser scanning also bring 

associated technology constraints and some of these will be studied with specific reference to 

BIM and laser scanning. 

2. Social Impact and Strategic Improtance of BIM on an AEC Business 

The AEC industry is behind most other industries in relation to information technology and 

information systems with the 

‘common problems in IT/IS implementation in construction; 

generally being 

lack of IT expertise, perception towards IT/IS capability to increase competitiveness 

(Mak, 2001), supply chain fragmentation, resistance to change (Stewart et.al.2004; 

Marrosszeky et.al, 2000), low IT literacy (Stewart et.al, 2004), misaligned business 

strategies with IT/IS investment (Gyampoh-Vidogah et.al, 2003), etc.  (Salleh et al. 

2011)‘ 

This also true of BIM, but for those who have been quick to adopt it, BIM is a game changer, 

although adoption does not always come easy to the personnel within an AEC business. 

Adoption comes in a number of forms. Deutsch 2011 outlines that adoption can basicilly be 

from the top down or bottom up. The success or failure of BIM depends greatly on its 

acceptance within the company where it has been introduced. As illustrated in figure 1 below, 

BIM needs to be central to culture, business and technology in order to work successfully. In 

itself, BIM brings these three factors together and becomes an agent of process change 

feeding back to the three drivers of change and changing how people think. 
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Figure 1 - Drivers of Change (Randy Deutsch, 2011) 

 

 

Adoption of BIM is one thing, but the difficult part of the process is implementation. The 

implementation of BIM leads to 

‘process changes and a paradigm shift from 2D-based documentation and staged 

delivery processes to a digital prototype and collaborative workflow.’ (Chuck 

Eastman 2011) 

This process change is as revolutionary as Ziga Turks description of the 

‘communications revolution involving cheap paper and the printing press in the 

fifteenth and sixteenth centuries.’  (Turk 2011) 

Like this previous communications revolution, the BIM revolution is here to stay whether 

everyone in the industry accepts it or not. This BIM revolution is embedded in the current 

information revolution and 

‘the driving force behind this revolution is the convergence of computing and 

telecommunication technology’ (Ming Sun and Rob Howard 2004). 

This along with early developments made in other businesses, such as the automotive 

industry from the 1960s onwards have enabled BIM to become a reality and now, instead of 

thinking in 3d, transcribing thoughts to 2d and expecting other people to create a 3d prototype 

from this 2d information, we can now think in 3d and convey information in 3d. This is only 

now possible because of the field of construction informatics which 

‘is an applied science that studies the construction specific issues related to 

processing, representation and communication of construction specific information in 

humans and software.’ (Turk 2006) 

The implications of not embracing this new way of thinking will have detrimental effects on 

AEC companies and will force many out of business. At present, one of the key barriers to 

adopting and implementing BIM and associated information communication infrastructure in 
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an AEC business is cost but it must be realised that initial cost of BIM software and 

associated technology will result in faster and more accurate outputs, thus generating higher 

turnover and profits, along with establishing the AEC company as an AEC BIM company. In 

doing such, this will add to their reputation as an extremely efficient entity, producing 

consistent, high quality building prototypes. This opportunity for competitive advantage will 

not last forever as recently outlined by Dominic Thasarthar, Autodesk at the CITA BIM 

Gathering, he stated that ‘when market saturation of BIM reaches 50%, the current 

competitive advantage is gone’. It seems however, that this is a number of years away so 

opportunities are still there.  

 

This is also the case with laser scanning technology, whereby the current adoption by 

surveying companies in this country is quite low due to the high cost of equipment and the 

lack of credit from lenders. Any companies who have invested in the technology are currently 

producing a huge turnover not only in this country but also by travelling abroad to carry out 

laser scans. This in turn has allowed them to invest in more technology in order to generate 

even higher volumes of work while constantly cementing their place in the market and giving 

them such a large competitive advantage that we may only be left with a small number of 

very large surveying companies who can carry out laser scans.  

 

At present laser scans are not a requirement on BIM jobs to existing buildings and 

infrastructure, but it seems they will prove to be an integral and standard part of the process 

in the near future. Where information is lacking on tenders for extensions to existing facilities 

at present, some quick thinking contractors have been using this to their advantage in order to 

win the tenders, as pointed out at the CITA BIM Gathering by Robert Klaschka, Studio 

Klaschka. His company were recently employed to carry out a laser scan of a school in the 

UK by the contractor tendering for the job. Upon carrying out the overall laser scan, 

comprising 700 independent scans, they were able to produce a highly accurate BIM model 

within 3 weeks which allowed the Contractor to win the job. Winning the tender easily 

justified the cost of getting the scan and BIM model done and gave the Contractor a huge 

amount of information before ever getting to site. More accurate information will also level 

the playing field and there should not be a huge variance in returned tenders as may be the 

case on some jobs at present, however, this is dependent on the ability of the Contractors to 

interpret the information correctly and understand the risks associated with completeness of 

information. Depending on the quality, comprehensiveness and sharing of the model, the 
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Contractor can also make savings during construction stage but cutting down on waste and 

allowing just in time management of the job through BIM tools like Autodesk Navisworks. 

The associated process changes outlined above will, without doubt lead to less people being 

required in the construction industry, not only in professional capacities but also feeding 

down to trades and manual labour due to better construction planning and more efficient 

operations and prefabrication prior to arriving on site. Figure 2 below illustrates the 

communication shift from 2d to 3d information that BIM and laser scanning brings for a 

typical construction project. This process change not only effects the AEC community but the 

wider population as a whole because now there is a chance to create better, more sustainable 

buildings of high architectural quality within shorter time spans thus improving the quality of 

life for people or by helping to create better production facilities with higher outputs. 

 

 

Figure 2 - Communication Shift From 2d to 3d For a Typical Construction Project 
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3. Construction Informatics Focusing on BIM & Laser Scanning Technology 

 

The focus of the case study element of this project is to briefly access the viability of laser 

scanning on BIM projects from survey stage and defects detection through to construction 

monitoring and as built BIM models for facilities management purposes.  

‘3D laser scanner refers to terrestrial (stationary), mobile (vehicle-mounted), or 

aerial (aircraft-mounted) scanning de-(vehicle-mounted), or aerial (aircraft-mounted) 

scanning devices that emit a laser to determine distance measurements through 

pulsed time-of-flight (TOF) or phase-based imaging.’ (Randall 2011) 

Although the author has been using BIM and point clouds over the past number of years, an 

actual BIM project cannot be used due to confidentiality. Instead sample point cloud data was 

obtained from a number of vendors, namely 3deling, Zoller + Fröhlich and Imgaineit 

Technologies. Although registration of the scans had already been complete, the data from 

each source was analysed through Autodesk Recap in order to verify the integrity of the point 

clouds prior to use. The point clouds were then saved as ‘.rcp’ and imported into Autodesk 

Revit as the main BIM platform for this study. Partial modelling of elements was then carried 

out in the Revit environment.  

 

The viability of laser scanning on BIM jobs depends largely on the cost of the obtaining the 

scan data, whether this is by a specialist company or carried out in house. A brief comparison 

of two popular laser scanners on the market was carried out, versus the cost of obtaining 

scanned data from an external consultant in order to build a business case for purchase of the 

equipment.  

 

Figures 3 and 4 below show images of the two laser scanners compared, both of which 

recently featured at the CITA BIM Gathering where a basic knowledge of each was gained 

from interviewing the vendors.  
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Figure 3 - Leica ScanStation P20 (Leica Geosystems Website) 

 

 
Figure 4 - Faro Focus 3d x 330 (Faro Website) 

 

 

Both of these laser scanners appear to be quite popular at the moment with Leica Geosystems 

being one of the first surveying equipment companies to introduce the technology and 

therefore being a more familiar manufacturer to most people from a surveying background. In 

order to compare both fairly, the main features of each scanner were assessed. Table 1 below 

outlines the specification and cost comparison of these two scanners and sets out to make a 

reasonable recommendation for purchase based on each of the comparable factors. 
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Table 1 (Faro Website & Leica Geosystems Website) 

 Faro Focus3d  X 330 Leica ScanStation P20 Recommendation 

Scanner Range 0.6m to 330m 0.4m to 120m max Faro 

Measurement 

Speed 

Up to 976,000 points/ second Up to 1000,000 points/ second Leica 

Ranging Error +/- 2mm 3 mm at 50 m; 6 mm at 100 m Faro 

Ranging Noise    

Imaging 70 mega pixels 5 megapixels per each 17° x 17° 

colour image; streaming video 

with zoom; auto-adjusts to 

ambient lighting 

Faro 

Multi-Sensor GPS, Compass, Height Sensor, Dual 

Axis Compensator 

No integrated GPS, option for 

attachment of separate GPS 

Faro 

Laser Class Laser Class 1 Laser Class 2 Faro 

Weight 5kg  11.9 kg nominal (w/o batteries) Faro 

Size 240mm x 200mm x 100mm 238 mm x 358 mm x 395 mm Faro 

Scanner Control Touchscreen Display and WLAN Touchscreen control with stylus, 

full colour VGA 

graphic display (640 x 480 

pixels) Option For Control By 

Smartphone or Tablet 

Either 

Operational 

Temperature 

-20 ºC to +50 ºC -20 ºC to +50 ºC Either 

Battery Life 4.5 Hours (one internal battery) 7 Hours (two internal batteries) Leica 

Point Cloud 

Registration 

Software 

Scene Webshare Cloud Leica Cyclone Faro 

Cost €63,073 (Incl. All Accessories, 

Training & Software) 

€90,000 (Incl. All Accessories, 

Training & Software) 

Faro 

 

From table 1 above, the Faro Focus3d x 330 laser scanner appears to be superior in most 

aspects but the key deciding factors for this particular business case are ultimately its size and 

weight, due to the need for easy transportation by air. The Leica ScanStation P20, although a 

very robust machine would not allow this option and therefore limit transportation of 

equipment abroad to sea, which would cause unviable loss of time and impact on the overall 

productivity of operations. The cost of the Faro laser scanner is also more economically 

viable and the amount of €63,073 outlined in table 1 reflects all optional extras available. The 

scanner itself along with the basic items required to begin carrying out 3d surveying stands at 

approximately €50,000.  

 

When purchasing such an expensive piece of equipment, careful consideration must be given 

to the approximated payback time and benefits of owning the equipment versus the cost of 

using external consultants. Table 2 below gives an estimate on the cost of carrying out laser 
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scans on typical industrial sites varying from 4 to 6 Hectares, including internal areas and 

varying distances for a surveyor to travel from a base of operations. 

Table 2 

 Carrying Out In House Laser Scan Using Consultant Company 

To Carry Out Laser Scans  

Site 1 Travel Expenses, Accommodation, Etc. €2,500 €10,000 

Site 2 Travel Expenses, Accommodation, Etc. €2,500 €10,000 

Site 3 Travel Expenses, Accommodation, Etc. €2,500 €10,000 

Site 4 Travel Expenses, Accommodation, Etc. €2,500 €11,800 

Site 5 Travel Expenses, Accommodation, Etc. €2,500 €11,500 

Site 6 Travel Expenses, Accommodation, Etc. €2,500 €12,000 

Site 7 Travel Expenses, Accommodation, Etc. €1,500 €12,000 

Site 8 Travel Expenses, Accommodation, Etc. €1,500 €12,200 

Capital Cost €63,073 NA 

Total Cost To Survey 8 Sites €81,073 €89,300 

 

From table 2 above, it can be seen that the capital investment of purchasing the equipment 

and carrying out in house surveys can be justified after survey of site 8. From site 8 onwards, 

the only costs incurred are travel, accommodation, salaries, etc. This can allow the laser 

scanner to be used for other interesting applications such as defects monitoring and 

construction progress monitoring on BIM projects at a much lower cost than using a 

consultant company. Using a consultant for such applications which would simply not be 

viable. 

 

It is also important to remember when planning to purchase and implement a new process 

such as integrated laser scanning and BIM that a holistic approach is taken. Randall 2011 

shows us an excellent process map for successful integration of the two which is shown in 

figure 5 below. This process map does not just look at building a project but also looks at the 

whole life cycle of the project which is a huge advantage that BIM and integrated laser 

scanning gives us and is perhaps not yet fully realised. 
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Figure 5 - Integrated BIM and Laser Scanning Process Map (Randall 2011) 

 

From a surveyors perspective, one of the more difficult elements of BIM, where existing 

facilities are concerned, is the preparation of as built survey models. To date these comprise 

carrying out internal measurement by hand, or in some instances with total stations. External 

surveys are carried out using GPS or total stations, or a combination of both. This has led to 
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an extremely inefficient workflow, beginning on site and continuing in the office with 

translation of hand sketched notes and integration of various other survey data, photos, etc. in 

order to create a model, which is inevitably going to lack detail, be incomplete and contain 

errors. In theory, laser scanning potentially solves all of these workflow problems by creating 

a new workflow whereby a scan can be carried out and in real time and the resulting scan 

data can be instantaneously conveyed back to the office, where other highly skilled 

employees can begin to create a detailed and accurate model, perhaps for a contractor at 

tender stage, giving them a strategic competitive advantage as previously outlined. In practice 

however this is not always the case and receiving files of laser scan data from 25gb to 140gb 

by say an FTP service can bring its own problems as recently discovered by the author.   

 

In order to demonstrate the advantages and ease at which point clouds can be integrated into 

the BIM process, four examples of scanned projects were used. The first example of 

modelling from a point cloud is a Church in Poland. The point cloud without a BIM model 

was supplied by 3deling. Figure 6 below shows a photo of the church, figure 7 shows a red 

green blue colour point cloud of the church and figure 8 shows the point cloud imported into 

Autodesk Recap in order to produce a ‘.rcp’ file for import into Autodesk Revit. 

  

Figure 6 - Church Photo (3deling)    

 

Figure 7 - RGB Point Cloud Image of Church (3deling) 
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Figure 8 - Church Point Cloud Imported to Autodesk Recap 

 

Figure 9 below shows a roof plan of the church generated directly from the point cloud in 

Autodesk Revit. As you can see, the cloud itself could be used for to form part of the 

construction documentation without carrying out any modelling if time is limited. This could 

be very advantageous for measurement at tender stage along with being very useful for 

assessment of tying into existing structures at an early stage, as this is always one of the more 

difficult aspects of extending existing facilities and can have quite dramatic cost implications 

when not given enough thought. 

 

Figure 9 - Church Roof Plan Generated in Autodesk Revit 

 

Figures 10 below shows how similar principles can be used to cut views through the building, 

again without modelling any components. A similar procedure to this was demonstrated by 

Robert Klaschka (Studio Klaschka) and Neville Glanville (Bentley Systems) at this years BIM 

Gathering where they used Bentley Pointools to group raw point cloud data from part of the 

point cloud in order to carry out analysis of a factory flow for a new production line. The 

clashes became very evident during the demonstration and early detection of these clashes 

would have saved the client a costly detailed design or more costly lack of design and 

discovery on site. Instead such an exercise allowed them to make a very quick, informed 

decision on the position of the new production line, eliminating what would otherwise have 

been clashes with product on the moving line and existing structural elements.  
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Figure 10 - Section Through Church Generated Directly From Point Cloud 

 

The planes on which elements fall can be determined very easily using point clouds. Figure 

11 again shows part of the church roof in plan with the red line indicating where the church 

wall is slightly skewed. Such information is very beneficial for defects monitoring. 

 

Figure 11 - Church Wall Skewed 

 

To demonstrate the ease of which modelling can be carried out in the Autodesk Revit 

environment and the associated benefits, some examples are outlined below. The first of 

these is illustrated in Figure 12 which shows a wall modelled in Revit shaded grey. The wall 

has been located on the average plane of points associated with the external face by using 

Imagineit Technologies Revit Add On, ‘Scan to BIM’. It can be clearly observed that not all 

points are within the plane and the wall appears to vary slightly towards the abutment shown 

dark blue and outlined red. This is very useful for defects monitoring. 

 

Figure 12 - Church Wall Plane 

 

The second example used pertains to a university campus. Figure 13 below shows the RGB 

point cloud supplied by Imagineit Technologies imported into Autodesk Revit. 
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Figure 13 - University Campus Point Cloud Import to Autodesk Revit 

 

The point cloud was then utilised to carry out some basic modelling in order to assess the 

time associated and process of doing such. An entire façade of the campus, including all 

glazing and opes was modelled to a highly accurate degree in less than 5 minutes. This was 

done by again using Imagineit Technologies ‘Scan To BIM’ Revit add on. The add on costs 

approximately €3,000 euros but its benefits far outweigh its costs, as modelling point clouds 

from Revit without this tool is much more difficult. ‘Leica Cloudworx’ Revit add on would 

be another option to increase modelling efficiency but it was not possible to install the trial 

version of this software within the allocated timeframe. Figure 14 below shows that using the 

‘wall region grow’ command in ‘Scan to BIM’ an average plane of the points associated with 

the wall can be used to generate the element. The analytical plane for generation of the wall is 

shown blue. 

 

   

Figure 14 - University Campus Wall Region Grow Command 

 

Figure 15 shows a close up plan view of the average plane of points calculated by the 

command. This is a very accurate and fast method of modelling. 
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Figure 15 - University Campus Average Points on Plane 

    

Figure 16 below shows the resulting model created in 5 minutes from utilising ‘Scan to BIM’. 

This is an impressive result and would lead to a complete model of the campus being created 

in a very short period of time. 

 

     

Figure 16 - Part Revit Model of Campus Facade 

 

Figure 17 shows an elevation of the model and integrated point cloud. The dark green areas 

highlight where points are past the plane of the wall. It could be assessed that the overall wall 

appears to be bowed along the horizontal plane but a detailed structural analysis would need 

to be carried out and this is merely an observation. Nevertheless in reality such an 

observation could quickly prompt further investigation. 

 

Figure 17 - Revit Model & Point Cloud Overlay For Analysis 
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The third example relates to modelling industrial pipework, again by using Imagineit 

Technology ‘Scan to BIM’ Revit add on. Figure 18 show the point cloud brought into 

Autodesk Recap and saved as ‘.rcp’ for integration into Autodesk Revit. The complexity of 

such sites is vast and conventional surveying methods simply do not reflect these large 

facilities with enough speed and accuracy. Facilities like this are also constantly evolving and 

refining processes, so laser scanning is an ideal application for the purpose of constantly 

updating the BIM model for facilities management purposes and a comparison of two laser 

scans taken with a time interval between them may indicate changes carried out by plant 

maintenance crews rather than part of the commissioned design. A similar process to this was 

previous highlighted at the end of the process flow by Randall 2011 in figure 5.  

 

Figure 18 - Autodesk Recap View of Industrial Facility 

 

Figure 19 below shows as isolated 3d view of the industrial point cloud at a section of 

pipework in the Autodesk Revit. 

 

Figure 19 - 3d View of Point Cloud Showing a Section of Pipework 

 

Figure 20 illustrates that by using ‘Scan to BIM’ the exact x,y and z planes along with the 

diameter of the pipework can be automatically detected by simply highlighting the points on 

the pipe run. The automatically generated pipe is shown as a blue analytical cylinder to which 

a standard pipe can then be assigned. 
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Figure 20 - Automatically Generated Analytical Pipe 

 

Figure 21 shows a close up of an additional horizontal pipe which has been created using the 

method previously outlined and joined with a standard connection. 

 

 

Figure 21 - Additional Horizontal Pipe Created & Pipes Joined 

 

Figures 19, 20 and 21 above show how pipework can be quickly modelled on complex planes 

in 3d space with ease and demonstrates how hybrid automation and human interfaces in BIM 

can dramatically improve a workflow previously too complex to have any truly successful 

results within the short time frames usually associated with this type of work. Mechanical 

process systems, such as the industrial example above, which may not be completely 

documented or understood by all, can be very quickly created by determining inlets and 

outlets to and from associated process equipment. 

 

It was an original goal of this project to carry out some analysis of a completed BIM project 

and subsequent laser scan in order to determine where variations occurred to a design and 

how the point cloud of the finished project overlaid onto the original BIM model. This 

interesting application of the technology was very well demonstrated by Tomo Cerovsek, 

University of Ljubljana at this years CITA BIM Gathering.  
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Unfortunately it was not possible to obtain such information, however a full laser scan of a 

school extension, which had been designed and constructed using conventional 2d 

information was obtained from 3deling. The scan was created using the Faro 3d laser scanner. 

A Revit model of the building created from the laser scan was also supplied. It was therefore 

possible to carry out some analysis and observations of the overlay. Figure 22 below shows 

the RGB colour point of the school with the original building shown to the right hand side 

and the modern extension shown to the left. 

 

 

Figure 22 - Point Cloud Imported Into Autodesk Recap From '.pts' File 

 

As previously mentioned point clouds can be used in their raw form in order to convey highly 

accurate information in a short period of time. Figure 23 below shows how this is especially 

useful for interior spaces and technology like Faro Webshare can be used to transmit 3d scan 

data from site to a consultant or contractor within minutes where rapid information exchange 

is required on a time critical part of a project. 

 
Figure 23 - Internal View in Autodesk Recap Software 

 

Figure 24 below shows the floor plan of the school generated from the colour point cloud 

overlay in Autodesk Revit. The light dotted green lines represent reference planes which have 
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been manually set up in order to model the elements. ‘Scan to BIM’ or ‘Leica Cloudworx’ 

would have partially automated this process and increased the productivity of model creation. 

 
Figure 24 - School Floor Plan With Colour Point Cloud Overlay 

 

Figure 25 below shows a Revit 3d view of the model and point cloud overlay. It is possible to 

see some grey elements which are the Revit walls bleeding through the brickwork from the 

point cloud. As previously mentioned this can prompt defects investigation that may not have 

been otherwise noticed. 

 

 
Figure 25 - School Revit Model and Point Cloud Overlay 

 

Below in figure 26 is the complete BIM model of the school without the point cloud. This is 

quite a basic model comprising mostly generic elements but any level of detail can be added 

depending on the brief for the job. 
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Figure 26 - Completed Revit Model of School With Point Cloud Hidden 

 

Construction Monitoring could arguably be one of the most beneficial applications of laser 

scanning and integrated BIM, since construction sites are constantly changing entities where 

complex operations and movements are carried out on a daily basis. Randall 2011 reaffirms 

this by saying that  

‘the dynamic nature of construction sites leads to unique technical requirements for 

scan applications. A frequent, complete, and accurate assessment of the site 

conditions and an understanding of scope–schedule relationships to on-site activity 

are crucial elements of a proactive quality control strategy (Akinci et al. 2006).’ 

(Randall 2011) 

This can lead to better programming of the works and have other beneficial aspects such as 

improved safety and cost control. Perhaps ongoing safety training for operatives by use of 4d 

simulations and integrated construction progress laser scans could provide a better 

understanding of when and where the more dangerous operation are due to occur on site.  

 

Frédéric Bosché  shows the steps where user interaction is required in the process of mapping 

the point cloud over the original BIM model in figure 27 below and this can be tied into the 

statement  by Randall 2011 that 

‘For BIM projects that maintain a four-dimensional (4D) computer model of the 

planned activities on site, sequenced scans taken at different times on site can be used 

to compare the planned activities with the actual progress in the field (Shih and Wang 

2004; Shih et al. 2004).’ (Randall 2011) 
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This would be an ongoing process on a large construction project and by integrating it with a 

cloud based application could give real time construction data to a distant office or investors 

in the project. 

 

Figure 27 - Mapping Point Cloud Over BIM Model (Frédéric Bosché )  

 

4. Technology Constraints Associated With BIM Models & Laser Scans 

 

As with any new technology, BIM and laser scanning are not without their problems and the 

production of large amounts of data during an ongoing process is something that requires 

very good information technology infrastructure to deal with it. Table 3 below shows the file 

sizes associated with one of the point clouds used along with the additional Revit and 

integrated point cloud file sizes. The ‘.pts’ file shown in column 2 has already been registered 

and although close to one gigabyte is just about manageable for high spec hardware. For the 

examples previously mentioned a laptop with 32GB (4x8GB) 1600MHz DDR3, a 512GB 

2.5inch Serial ATA Solid State Drive, NVIDIA Quadro K5000M graphics card with 4GB 

GDDR5 and a 3rd gen Intel Core i7-3940XM Processor (3.00GHz Turbo, 8MB) was used. A 

machine with a lower spec than this may have difficulty when dealing with large point clouds 

and BIM models. 
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Table 3 

 Original Point Cloud File 

(.pts) 

Point Cloud File (.pts) 

Imported into Autodesk 

Recap & Saved as (.rcp) 

Autodesk Recap File 

Imported as a point cloud 

Into Autodesk Revit and 

Saved as (.rvt) 

3deling School Example 994284kb 346443kb 19900kb 

Percentage Reduction 

in File Size 

N/A (Original Data) 65.15% Reduction in Size 

From Original Data 

98% Reduction in Size From 

Original Data 

 

It is interesting to see the reduction in file size as we go through the workflow to the main 

Revit platform however, it is still important to retain all data from the laser scan for future 

use. When receiving data from a company such as 3deling, it is usual for it to be issued with 

all independent scans in ‘.pod’ format, associated instructions, viewing software such as 

Leica Trueview, photos, etc. as outlined in figure 28 below. 

 

Figure 28 - Typical Laser Scan Data Issue 

 

Table 4 shows an example of two sites which have been laser scanned along with the data 

generated from the scans. Such data can be immense and transfer of this data in itself can be a 

challenge, even if a private FTP service is used as the receivers firewall may have restrictions 

blocking it or the download speed may be too slow leading to it repeatedly timing out. Table 

4 shows that on site 1, transfer of the data via a private FTP service from the surveying 

company was completely unsuccessful. Subsequently, it was agreed that the information 

would be sent by post. Four days later after receipt of eight DVDs it was discovered that one 

of the DVDs was corrupt and it was not possible to compile the ‘.rar’ files and therefore all 

discs were disposed of. Four more days later eight new DVDs again arrived by post and it 

was possible to compile the ‘.rar’ files and extract the point cloud information however a 

delay of practically two weeks had been incurred. For site 2 neither the FTP service or the 

postal method were used and instead a newly introduced private cloud was used which 

allowed the sender to upload the 140gb of files, however this presented its own problems and 
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it took the surveying company two days to upload all of the files and the receiver a further 

day to download them. It was however a better option than reverting to the dark ages of 

posting information. 

Table 4 

 Data 

Received 

Transfer By 

Senders Private 

FTP Service 

DVDs Via Postal 

Service Attempt 1  

DVDs Via Postal 

Service Attempt 2 

Receiver 

Private Cloud 

Site 1 - 

(4 Hectares, 57 

Scan Stations – 

External Only) 

24gb Failure – Operation 

Repeatedly Timed 

Out  

Partial Success – 

Discs Arrived But 

One Was Corrupt, 

Therefore All 

Unusable 

Successful Not 

Implemented at 

Time of Site 1 

Laser Scan 

Site 2 - 

(4 Hectares, 700 

Scan Stations – 

External and 

Internal) 

140gb No Attempt Made 

After Failure 1 

Not Attempted After 

Time Delays For Site 

1 

N/A Successful But 

Very Slow For 

Sender To 

Upload 

 

Upon receipt of such information there is not only the problem of storage but also the fact 

that further utilisation of the data generates more large files with a typical BIM project in 

Revit usually expanding to 200mb or greater and with multiple copies or variations of these 

files needing to be stored. The solution to all of these issues seems to be cloud computing 

although trust in the security and integrity of the data will need to develop further before this 

becomes the norm.  

5. Conclusion 

The importance of informatics cannot be underestimated in our fast changing, technological 

world and the evolution of once separate technologies now all seem to be converging at one 

point through the world wide web which has truly made the world a smaller place and means 

that companies are no longer limited by borders. BIM and laser scanning are forming a part 

of this change and in themselves are revolutionary but since technology is constantly 

evolving it can only be assumed that their applications and use will increase as time go on 

and they will form part of the wider information technology revolution which will become 

more than the sum of its parts, although it is also important to remember that technology is 

not without its problems and since these technologies are relatively new it will be some time 

before the workflows and I.T support infrastructure can match them. 
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