
An image showing the use of 

thermography for inspection of a 

tunnel lining.  

A schematic 

showing the use 

of a TLS to scan 

pre-cast concrete 

before arriving 

on-site. 
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Gravimetry
An advanced buried asset detection technology currently in 

development, gravimeters detect small fluctuations in gravity caused 

by heavy buried objects [9]
 Low TRL / lab based

 Long scanning periods

 Sensitive to signal noise
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Buried Assets

There are significant difficulties in the 

detection of utilities underground which can 

result in strikes (~60,000 a year in the UK) 

[6]. 

Results are unreliable, difficult to interpret, 

and when wrong, may result in massive 

costs (up to ~ £225,000 per incident when 

considering direct and indirect costs  - a 

worse case ratio of 29:1) [3] 

Automatic identification and data capture (AIDC) is a field in which 

information can be pre-loaded onto a buried asset which is easily 

scanned for future uses [11]

Current Trends in Inspection for Construction: i3P 

Survey 

Scoring 

Criteria

5 Excellent

4 Above average

3 Average

2 Below average

1 Poor

Limitations

Early 1950s construction site, 

South Yorkshire July 1954

Bond Street Cross Rail 

construction site 2014, note that 

other than PPE there has been 

little change in technology  

Creating a digital 

version of a physical 

asset has a number of benefits 

and uses. This is particularly relevant when

no as-designed 3D model already exists (such as 

historical buildings). 

An as-built 3D model can be compared to an 

as-designed 3D model to check it is geometrically 

correct, which can save time and money as issues can be 

identified early.

The process of manually converting a 

pointcloud to a BIM or CAD model is 

       very labour intensive. For a large 

       model weeks to months of time may 

       need to be invested which could cost in the 

        order of £10,000s for one model [21]. Data 

Collection

Data 

Analysis

Terrestrial 

Laser 

Scanners

Handheld 

/ Portable 

Laser 

Scanners
Drone 

Based 

Scanners

Asset 

Detection 

Systems

Photo-

grammetry

Manual 

(Semi) 

Automated

Contact 

free measuring

 devices which 

   collect dense 

point-clouds 

of objects.  

              Time of flight pulses 

are emitted and 

their travel time to 

and back from 

the object is 

measured. 

This is used to 

determine 

3D position

 [22].

These 
systems 
use the 
same 
   technology as 
       terrestrial laser 
             scanners but 
                are smaller and 
                    handheld. 
                           Systems 
                             capture point 
                              clouds of the 
                                      scanned area. 
                                       Data is collected 
                                         in the same manner,
                                         however a method 
                                               (e.g. SLAM 
                                                    algorithms) are 
                                                       required to register 
                                                         the data as the 
                                                             scanner is not 
                                                               in a fixed location 
     [23].

The 
pointcloud 
collected from  
     scanning 
         technology 
          is not useful 
           in its raw 
            state. 
                Significant
                    processing is 
                    required to 
                       convert the 
                       pointcloud into 
                          a useful format 
                           (such as a BIM or 
                             3D CAD model) 
                                [26].
                                    Traditionally this 
                                 approach is manual 
                                    and software is 
                                       used to fit primitives 
                                         and objects to the 
                                            pointcloud. 
                                               This is an extremely 
                                                time intensive
                                                        process.  

A number 

 of 2D 

     images 

        are 

          captured 

             around 

              the asset

                  and used 

                    to establish 

                        depth and 

                          create a 

                              3D 

                                pointcloud 

                                 [25].

Laser 
scanners, 
drone, 
     GNSS and 
      Inertial Motion 
         Unit (IMU) are 
                all combined
                    to allow a
                      laser scanner 
                        to be used on 
                           a drone or UAV. 
                             The pointcloud 
                                is registered
                                    using data 
                                       from the GNSS 
                                          and IMU. 
                                              The drone 
                                                   manoeuvres 
                                                 around the asset 
                                                    to be captured 
                                                       allowing great 
                                                        flexibility of 
                                                          viewpoints 
                                                                [24].

Segmentation 
      algorithms 
         are 
        developed 
           to 
            automatically
           detect objects 
                 within the
                     point cloud, 
                     such as walls, 
                        doors, 
                           floors etc. 
                          The process of 
                            converting the 
                            segmented 
                              pointcloud 
                                  into a 
                                 3D model or 
                                   BIM is easier 
                                     than the raw 
                                         pointcloud, 
                                            thus reducing 
                                             the processing 
                                                  time [27]

 Well established, 

        high TRL

 Can capture data of 

         large areas

 Pointclouds can be 

         registered using GPS

 Greater 

        flexibility 

        and not 

        limited by 

        the need for the 

         laser scanner to 

              be stationary. 

 Able to 

scan large 

areas 

quickly and 

collect vast 

amounts of 

data

 Full 

colour

 Simple, 

cheap 

and 

easy to 

interpret Faster 

process, 

requiring 

less human 

interaction

 Less 

chance for 

human 

error

 Line of sight is required, 

           so system often must be 

           repositioned around site.

 Process can be time consuming if

           multiple positions required.

 Data sets are very large.

 Can be difficult to determine if the 

            right data has been collected at the

                     time of inspection. 

 Algorithms 

can struggle 

to register 

data when no 

unique 

features (in 

tunnels)

 Require 

skilled pilot for 
complicated 
environments 
or need for 
automated 
path planning

 Not good at 

capturing thin 

objects 

(power lines)

 Very slow 

process (up to 
weeks for 
complicated 
models)

 Very skilled 

process

 Low TRL

 Some 

human 

interaction 

is still 

required

Thermography 

thermal 

contrast 

Microwave 

infrared 

thermography

Ultrasonic 

Inspection 

This method consists 

of using transmitted 

and detected short 

wavelength high frequency 

mechanical waves (vibrations). 

Defects can be detected 

by the measuring 

the return time for 

the transmitted 

waves 

[17].

This technique is 

the same as an active

thermography method

where the sample is 

heated by an external source. 

This technique provides a 

direct microwave transmission onto 

the samples by diffusion with a pyramidal 

horn antenna. 

This method 

is economical and 

can detect 

the presence 

of steel 

reinforced

 concrete

[18].

 Detection of steel 

         reinforcements in 

         concrete 

 Temperature change caused by the 

microwaves does not alter the inspected part.

 Results are relatively easy to interpret. 

 No need for coupling 

          or special preparation of 

          the surface

 Defect detection of up to depth of 2500mm

 3D analysis of obtained scans

 Defect can be identified, or the thickness of the pipes / rebar determined

 Defect detectability 

resolution limited by spacing 

of transducer elements. 

 Sensitivity to abnormalities

 Simplistic output

Manual 

Automation 

teamed with 

inspection can 

be used to 

position 

manufactured 

elements. 

Inspection 

technologies, 

such as laser 

trackers can be 

used to 

monitor the 

positon of the 

object. This 

information 

could be 

automatically 

relayed to a 

robot which is 

positioning the 

object. This 

concept links 

to the Use of 

Robotics i3P 

Poster [29].   

 Established 

process

 Slow

 Higher 

chances 

for error

 More 

dangero

us if 

anything 

goes 

wrong

 Needs change 

in infastaructure 

and site / project 

design

 Needs operators 

trained in 

robotics

 More 

expseinsisve at 

frist

X-ray 

Backscatter

This 

technique 

records the 

backscatter X-rays 

which are reflected 

from 

one side 

of the test 

material. 

Unlike transmission 

X-ray imaging, 

access is needed

to one side of 

the part 

only 

[20].Automotive

Oil and Gas

Military

/Geograph-

ical

Automated 

Defect 

Recognition

Structural 

Health

        /

   Integrity

  Management

BIM/

BLM

SDI

Ultrasonic 

Inspection

Eddy Current

Magnetic Particle 

Inspection

Visual

Inspection

MPI is used to                     

inspect the surface and 

can detect cracks / discontinuities on the                                

surface and just below, particularly in ferrous                     

metals. MPI can detect cracks not visible to the human                       

eye, and can be carried out in both wet and dry 

conditions [14].

Using human vision and / or cameras to inspect underwater pipelines 

and structures. 

Visual inspection can be used for general inspection of the asset or a 

detailed inspection over a smaller area [13].

Ultrasonic inspection uses beams 

of transmitted and detected short 

wavelength high frequency mechanical waves 

(vibrations). These mechanical waves travel large 

distances through components and both 

surface and internal hidden

 defects can be detected 

[14]. Eddy currents are 

used to detect surface breaking 

cracks. The technology is mainly

 used for inspecting welded structures 

where it is critical to detect fatigue 

cracks before they increase

 to a critical size [15].

 Can provide fast high-quality images

 Analysis can be carried out both in-situ 

and after the data has been gathered

 An AUV / ROV can be utilised to 

inspect larger areas quickly and at 

reduced risk

 Data can be sorted and revisited easily

 Very effective method for 

       detecting surface breaking cracks 

        

 MPI can operate both above and

          below the water line meaning cracks

              that propagate through wet and

                       dry can be examined as a

                                                       whole

 Good for inspecting structures subject 

to cyclic loading

 Can detect defects through fairly thick 

coatings (up to 2mm)

 Examination has to be 

performed by diver 

 Inspection area has to be 

cleaned by diver prior to 

examination 

 Requires good visibility to  

collect useful data

 Some features may not be 

visible if the structure 

requires cleaning

 Can only detect features on 

the surface

 Requires highly skilled 

operators

 Often the inspected 

surfaces need to be 

exposed 

 Quality of results is 

significantly impacted by 

the technique of the 

operator

Inspection 

Technologies

Electrical 

Resistivity 

Tomography

Inspection

 Technologies

High level structure of the spatial 

data infrastructure (SDI) adopted 

by Crossrail demonstrating 

access to a central repository by 

several different nodes.

Access-
ibility

Spatial Data 

Infrastructure 

  is a term 

         used to 

         describe 

          the system 

             which is 

                set-up to 

                share 

                 geospatial 

                    data over

                        a wide area, 

                           such as 

                           an entire 

                           country. 

                             This concept 

                                 links to the

                                   PLM i3P 

            poster 

                [5].

Structural

 Integrity

  monitoring 

    systems use 

      both 

       construction

         information 

           and

           inspection 

            data to 

             track the 

                status of 

                 assets. 

                  Tools 

                    showing a 

                    3D model 

                        visualising

                         the asset 

                            condition to 

                              assist the

                              planning of 

                              maintenance 

                              and further 

                              inspections. 

 BIM 

   is a tool 

    which is  

     used by 

       architects  

         and 

          engineers

              to model 

                  all aspects 

               of a building ’s 

                     design and

                      cons truct ion. 

                        There is 

                        currently 

                          no single 

                           software 

                               capable 

                                of containing 

                             a fully up to date

                                   representation

                                    of an asset ’s

                                      his torical and

                                       current

                                        inspection 

                                         data. A system

                                            capable of

                                               modelling

                                               architectural

                                            design data and 

                                                 inc luding lifetime 

                                                inspection data, 

                                                   a Building 

                                                    Lifecycle

                                                           Management 

                                                            (BLM) system 

                                                            is the goal for 

                                                        future

                                                            development in 

                                                            this area. This 

                           concept links to the 

                               PLM i3P poster 

                                                               [28].

 Can handle 

a range of 

different 

data types
 Easy to 

visualise 

and 

understand.

 Able to work 

with a large 

amount of data 

varieties

 Modifications 

may need to be 

made to handle 

3D data such 

as point clouds.

 Currently has  

limited scope to 

deal with 

inspection data 

beyond point 

cloud 

measurement.

 Focus is 

almost 

entirely on 

information 

critical to 

structural 

health of 

structure

 Remove the 

need for 

manual 

analysis

 Removes the 

need for highly 

skilled 

operators and 

inspectors

 Difficult for 

some 

inspection 

techniques.

 Often 

requires 

bespoke 

solutions for 

each product 

or product 

family.

 Can allow for 

on-site decisions 

to be made from 

complex 

inspection data.

 Reduces 

training time and 

costs of 

specialist 

inspection 

personnel

 May not be 

able to 

process 

extreme or 

unusual 

results.

Electrical Resistivity Tomography (ERT) is a technology which uses 

electrodes to probe sub-surface structures based on their electrical 

resistance [10].

Dimensional 

and Integrity 

Inspection

Elements which are 

manufactured off-site 

should be inspected and 

measured before 

arriving at the site and 

being assembled. 

A number of 

technologies could be 

used for this such as 

laser scanners, laser 

trackers and NDT 

methods such as 

thermography and 

ultrasound.

By collecting this data 

before assembly begins 

it will be possible to 

know that the elements 

will not fail and that they 

will be the correct size 

so will fit [30].

 Increases the 

chances of 

right first time 

and removed 

the need for re-

work. 

 Can be used 

for predictive 

assembly to 

ensure 

manufactured 

elements will 

fit. 

 Investment in 

inspection 

technologies 

required. 

Problem Statement 

The Construction sector in the UK is very diverse, ranging from building construction to mining. 

Construction output in the UK is more than £110 billion per year and contributes 7% of GDP - 60% of 

construction is new build, whilst 40% is refurbishment and maintenance [1].  

Despite this, profit margins are very low (an average of 1.5% in 2014) [2], which leaves little scope for 

research and innovation which will, in the long term, increase profits. For these reasons, the MTC has 

been tasked with completing discovery projects in a number of areas relating to the construction and 

infrastructure sector. This poster focuses on inspection for construction and infrastructure, it clarifies 

what technology is available, the benefits it could bring and the barriers to it’s adoption.

Background

Inspection is a term which comprises both metrology and Non-Destructive Testing (NDT). Metrology is 

the science of measurement and, in this case, usually refers to ensuring an asset is dimensionally and 

geometrically correct within a given tolerance. NDT is analysing the asset to ensure it is structurally 

sound and no defects are present which might affect the performance and integrity of the asset. 

Inspection generates an abundance of data, which can be leveraged for a number of benefits. 

Inspection is extremely important. Failure to inspect could result in wasted materials and time, resulting 

in unplanned costs if an asset is the wrong size and does not fit, or lacks the required integrity. There 

can also be severe safety implications if a building or structure has defects present which could cause 

an asset to break or fail. For these reasons this poster has focused on six areas, or strands, of 

inspection for construction and infrastructure:

1 – Buried Assets – Focusing on technologies for the detection and assessment of underground assets, 

which can be comprised of a range of materials such as metals, plastics, concrete etc. 

2 – Underwater Assets – Focusing on the inspection of underwater assets such as bridge piers, dam 

walls and off-shore platforms. 

3 – Hidden Elements – Focusing on the detection and assessment of hidden elements, such as 

reinforcement bars within concrete, or the detection of voids behind concrete tunnel linings. 

4 - Large Assets – Presenting technologies which can be used for the assessment and digitalisation of 

large assets.  

5 – Data Use and Management – The construction industry is keen to adopt digital technologies and 

explore how inspection data can be better used and managed. This strand looks at making the specific 

inspection data more accessible, linking inspection data into a BIM to assist monitoring the assets over 

time and creating networks of digital assets using inspection data to guide management of a wider 

asset base. 

6 – Inspection of Off-site Manufactured Elements – Off-site manufacture presents many cost and time 

benefits. However, it is necessary to inspect the elements before they reach the site, otherwise, if the 

assets are not fit for purpose then not only will the material and time costs be lost, but the shipping 

costs will be also.    

 

Case Study: Spatial Data Infrastructure for Crossrail

During the construction of the Elizabeth line, the availability of accurate geospatial data was 

essential at every stage - from conceptual design through to construction [5]. Due to the 

scale and timescales of the project, there were significant changes in both the geospatial 

data itself and the technologies commonly used within the construction industry.

To ensure relevant, up to date spatial data was available to all relevant parties from the 

outset, a data sharing infrastructure which could be updated not only with new versions of 

stored information, but also with entirely new data formats and structures was developed. A 

robust system centred around a central repository was built allowing many different users to 

access information concurrently; a diagram showing this structure is displayed adjacent. This 

structure was capable of storing and distributing a wide variety of data, including 3D CAD 

and BIM data as these became available. The choice of a common coordinate system for all 

of these data types was particularly important for enabling interoperability between the 

different types of data.

The use of the SDI has yielded significant time and cost savings on the Crossrail program 

with a saving of 5,000 person hours being reported on one contract, and an 80% reduction in 

time taken to produce technical reports across the program.

  

 Low TRL and only effective in           

controlled environments 

 Cannot resolve very close objects

 Multiple scans required to

optimise output

 Reliant on radio stations

DISCLAIMER:

The MTC shall have no liability for the completeness or accuracy of 

the information provided in this discovery phase 2 poster, and 

cannot be held liable for any third-party claims or any damages 

resulting from reliance on this information. The discovery phase 2 

process is © MTC and may not be reproduced without MTC’s 

permission.

ADDITIONAL PROJECT INFO: 

All i3P discovery phase 2 projects are match funded by the i3P and the MTC. Each discovery project is carried 

out over a timescale of 6-8 weeks, which makes use of input provided by the i3P within this timescale to support 

the projects. A review of industry best practices / technologies for each discovery project has been down 

selected according to criteria agreed with each discovery project sponsor. 

Surveyors 

/ Oil and 

Gas

Surveyors /

 Aerospace

Surveyors / 

CAD 

modelling

AerospaceAerospace / 

Automotive

Image of the data output 

from ERT testing for 

buried assets. 
An image from 

CrossRail in which 

buried asset data is 

linked to a 3D model 

for visualisation. 

An image of a diver 

carrying out eddy 

current testing on an 

underwater asset. 

An image of an 

underwater AUV 

for visual 

inspection.  

An image showing 

the scan-to-BIM 

process of 

converting a 

pointcloud to a 

model.  

An image of a 

drone-based laser 

scanner. 

An image showing 

automatic defect 

detection in visual 

images of a 

concrete pillar. 

Aerospace

Metrology Principles – The metrology principles below are commonplace in a number 

of other industries. Improved understanding and adoption within the construction sector will 

prove beneficial. 

Measurement Accuracy – Closeness of agreement between a measured quantity value and a 

true quantity value of a measurand. 

Measurement Precision – Closeness of agreement between indication of measured quantity 

values obtained by replicate measurements on the same number of similar objects under specified 

conditions. 

  

Accurate and Precise. Precise but not accurate. Accurate but not precise. Neither acurate or precise.

Measurement System Analysis (MSA) – a structured procedure which is used to assess the 

ability of a measurement system to provide good quality data. The MSA consists of a controlled 

experiment to check the repeatability and reproducibility of the system, resulting in the confidence 

that the measurement system is fit for purpose. A gauge repeatability and reproducibility (Gauge 

R&R) study is a specific type of MSA used for continuous data. 

  

Tolerance and Measurement – for a given meausrand to be in tolerance, a measurement must 

be made and fall within the tolerance band including the measurement uncertainty for there to be 

confidence that the measurand is within tolerance.

A good measurement should include the measured value, the uncertainty and the level of 

confidence that the true value lies within the stated value, e.g. 4.2 mm + / - 0.02 mm with a 

confidence of 95%

   

Datum Strategies – Datum strategies will have the potential to 

affect the assembly process. For example if the 4 blue panels 

use a datum that prioritises the left hand side of the wall (black 

box) then if the wall varies in length to the design intent, then 

there is the potential for all of the panels to be mounted in the 

correct position, but this will result in the panels being in 

contact with each other and a large gap towards the right hand 

side. However, a different datum strategy may incorporate the 

centre of the wall and regardless of whether the wall is 

incorrectly sized the panels will be equally spaced and still 

functional. 

  

Case Study: Cloud-based Platform for Asset and 

Inspection Data Management 

The University of Huddersfield, in conjunction with Network Rail, have 

developed a cloud-based system for asset and inspection data 

management for Network Rail masonry bridges [4]. This is shown in the 

5 numbered images. 

1 – A network of assets are shown on a map. The map can be 

searched and the asset of interest focussed upon. 

2 / 3 – The data associated to each asset is shown on the map. Each 

piece of information can be opened and viewed. This includes data 

such as site photographs, point clouds, meshed models, BIM, images 

with identified defects / inspection reports.

4 – The BIM can be interrogated further. The inspection data can be 

linked to the specific element in the BIM in which they were identified. 

Comments can be associated to BIM elements along with tasks for the 

inspectors to carry out the next time they visit. 

5 – The BIM, point cloud and meshed model can be viewed in Virtual 

Reality. This provides the opportunity for inspectors to examine the 

assets off-site. Defects may be identified which were missed by the on-

site inspectors. 

This work has demonstrated a platform for storing and using inspection 

data in a manner which is easy to use and access. This platform has 

great potential for using inspection data to manage existing assets.  

 

 

4

21

3

5

1

2

3

4

5

6

7

8

9

10
1112

7
6

98

10

6

7

9

8

10

An image showing research 

using algoritms to 

automatically segment a 

pointcloud into walls and 

doors. 
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Drone-based laser 

scanner captures point 

cloud of physical asset 

via automatically 

planned flight paths. 

Elements 

manufactured offsite 

are inspected to check 

for defects, that they 

are dimensionally 

correct and for use in 

predictive assembly.

Inspection of 

underwater assets is 

carried out by 

autonomous 

underwater vehicles. 

Inspection and 

detection of hidden 

elements is carried out 

and inspection data 

automatically analysed 

and linked into BIM / 

BLM.

Buried assets are 

adapted such that 

they are easier to 

detect and their 

position linked and 

stored in BIM / 

BLM. 

Analysis of 

underground 

inspection data is 

automated and data 

from different 

technologies can be 

consolidated and 

linked into BIM / BLM.

Physical Asset Digital Asset (BIM / BLM)

The digital asset is 

automatically created by 

analysis of the physical 

assets pointcloud.

Inspection data 

collected from the 

physical asset is 

linked to the BIM / 

BLM and archived. 

A network of digital assets 

is built and can be 

centrally managed. 

Capture Analyse Consolidate Share

Construction 

information and 

inspection data is 

used to monitor the 

status of the asset 

through its lifecycle.

Central hub for 

analysis of 

inspection data 

which cannot be 

analysed on-site, 

automatically or by 

non-experts. 

Strand 1, 2 & 3

Strand 1
Strand 4 & 5

Strand 6

Strand 8

Strand 9

Strand 10
Strand 12

NDT

NDT

Metrology

Metrology 

      & NDT

Metrology & NDT

An image showing 

automated fitting 

of a window 

panel.  

 Can capture 

         data in rougher 

         terrain

 Doesn’t require 

          GPS to stitch 

           data (works 

          underground / 

             in cave systems)

 Able to 

image from 

above (useful 

for capturing 

roofs)

 Useful for 

situations 

with no 

ground 

access (such 

as off-shore 

wind farms)

 Less range 

than 

terrestrial 

scanners

 Requires multiple 

software packages

 Human error is not 

uncommon – 
models must all be 
checked in detail

 Can be 

continuously 

updated

 Visualisation 

tools are 

available

 Fusion of 

test data 

with 

architectural 

information.

 Can be 

continuously 

updated

 Easy to 

access over 

a wide 

geographical 

area.

 Significantly 

reduces time to 

prepare reports 

or other 

technical 

content (80% 

onCrossrail)

 Little 

current use 

outside of 

oil and gas

 Risks 

becoming 

complex 

when more 

functions are 

introduced.  

 Security 

concerns over 

sharing 

potentially 

sensitive data.

Post-

Manufacture 

Inspection

Inspection 

during 

Assembly

Individual 

Data

Building/

Project 

Data

Large 

Area 

Data

 Off-site construction is the 

manufacturing of 

construction elements away 

from the construction site, 

which are then transported 

to site and assembled. 

It allows a chance for 

manufactured elements to 

be inspected early. Making 

inspection easier and, if an 

issue arises, easier to 

correct. 

There are two aspects 

where inspection 

technologies are need. In 

the inspection of the 

manufactured element and 

in their assembly.  

All inspection processes 

generate vast amounts of 

data. This data is often not 

used for more than making a 

decision as to whether the part 

is good or bad. 

This data could be used to avoid 

problems during the asset’s 

lifetime through better use. It 

can improve traceability, and 

implementing a robust approach 

to inspection data 

management opens 

up possibilities for 

root cause analysis,     

health monitoring, 

and preventative 

maintenance.

Inspection for 
Construction and 

Infrastructure

Robotics 
and automation

Wearables for
 Health and Safety

Standardised 
component sets

PLM

Fixed Asset 
Technologies

AR,
VR, 
MR

Legacy 
Data

Strand 1 – Improved Accessibility and Use of Buried Assets Inspection Data 

How can the inspection data interpretation be improved and de-skilled? How can the inspection data be converted to useful 

formats which can be connected to BIM? How can inspection data from differing inspection technologies be combined into 

one output?

1.1 Understand state of the art in academic research.

1.2 Complete trial work to translate into a practical output.

1.3 Complete validation work at the MTC to prove capability (MSA, GR&R).

1.4 Package system and collaborate with supply chain and technology vendors to commercialise.

1.5 i3P deployment and standardisation including standard development.

1.6 i3P rollout.

Strand 2 – Development of High Potential, low TRL Buried Asset Inspection Technologies 

1.1 Technology watch. Wait for academic research to develop technologies to a point where the MTC can offer assistance in 

industrialising technologies into a commercial system. 

Strand 3 – Adoption of Asset Adaption Technologies for Buried Assets 

Asset adaption technology exists in other sectors and can be adopted. 

3.1 Technology transfer project to develop adoption approach for construction.

3.2 Development of standards, security aspects and rolled-out on development project with i3P members. 

3.3 i3P deployment.

Strand 4 – Improved Accessibility of Underwater Visual Inspection Data 

Undertake some work aspects of Strand 1 but for underwater visual inspection data.

Strand 5 – Underwater Inspection Technology and Automated Deployment Methods Selection 

5.1 Develop technical specification for types of assets and defects. Downselect the best technology for this inspection.

5.2 Develop and test deployment platforms.

5.3 Roll out on i3P demonstration project.

5.4 i3P adoption.

Strand 6 – Improved Accessibility and Use of Hidden Elements Inspection Data 

6.1 Same work as Strand 1 for hidden elements inspection data rather than buried assets.  

6.2 Same work as Strand 5.1 – 5.4 for work on automated deployment methods. 

Strand 7 – Development of Strategy for Backscatter Inspection Technology

This technology has shown potential but is at low TRL for this sector and applications are not well understood.

7.1 Investigate technology potential and develop use cases and technology strategy. 

Strand 8 – Improving Automation and Ease of Large Asset Measurement 

8.1 Investigate auto-generation of measurement flight paths from initial point cloud or as designed model.

8.2 Prove process and validate auto-collected pointcloud against manually collected point clouds.

8.3 Roll out on i3P demonstration project.

8.4 i3P adoption.

Strand 9 – Automated Digitisation of Large Assets from Pointclouds

9.1 Understand and select current best method of automated point cloud digitalisation and segmentation.  

9.2 Trial methods on existing simple pointclouds.

9.3 Trial methods on more complicated pointclouds.

9.4 Demonstrate full automated large asset digitisation process.

9.5 Roll out on i3P demonstration project.

9.6 i3P adoption.

Strand 10 – Improved Accessibility for Inspection Data

This will be worked on and demonstrated in Strands 1, 4, 6. Once demonstrated for those cases it can be wider applied.  

Strand 11 – Development of increased Adoption of Inspection Assisted Automated Assembly

11.1 Prove methods in controlled environments.

11.2 Prove methods on-site.

11.3 Identify all situations where automated assembly could be used, and the site infrastructure changes which may be 

required.

11.4 Roll out on i3P demonstration project.

11.5 i3P adoption.

Strand 12 – Adoption of Best Practice Inspection Techniques from Other Sectors

Within the construction sector this is already undertaken to a degree, but in some cases there is scope for improvement and 

better standardisation across the sector.
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The Survey was answered by 12 individual respondents 

across 5 businesses, 2 of whom were clients and 3 

contractors. 

Current Use and Application

The survey shows a breadth of technologies being used 

(25+), including several bespoke to the users and some 

notable new applications e.g. Intelligent Compaction using 

measurement sensors.

Drones (UAV) and Ground Penetrating Radar (GPR) were 

commonly used, along with laser scanning. Manually 

performed inspections are in the minority.

The majority of respondents report encouraging outcomes 

by using inspection technologies, citing advantages such as 

improved data in terms of integrity and repeatability.

Improved risk for working at height or underground and 

lower costs are also noted.

Inspection Data Management

Record keeping methods are evenly distributed between 

paper-based, manual digital and automated digital data 

capture. Record retrieval is mainly digital and is mostly 

weekly or monthly.

Quality Assurance

All respondents use either Quality Planning or FMEA or 

both. See chart below.

MSA, SPC or PPAP tools are not used currently by the 5 

businesses, although respondents indicated they see the 

value and intend to adopt in future.
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