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Data Collection BIM Process Output Interface/ Application

New Projects/  Assets



Existing Assets

Data Collection BIM Process Output Interface/ Application





Data Collection

• Point Clouds (Photogrammetry and Laser Scanning)
• O&M Manual, Product Catalogue, Warranty, and etc.
• Other Existing Information

• As-built CAD drawings
• Site Photos – Panorama
• Traditional Site Photos 



Photogrammetry

• Unmanned Aerial Vehicle (UAV) 
• Take aerial photo of VPFS and its surrounding
• High resolution camera 
• Autodesk Recap 360 - Point Cloud generation
• Calibration with geo-information and dimensions from Laser scanning 



• By using the environment…
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Laser Scanning







Captured Images 
photogrammetry



Turn into Point Cloud



Point Cloud to BIM



• Or give a bird’s eye view of the setting



Turn into Point Cloud



Close Range Photogrammetry







Laser Scanning

• Collecting accurate dimensions
• Widely used in Civil Engineering
• Quick, efficient, accurate and precise
• Resulting point cloud with true co-ordinates and above sea level
• Internal and External Scanning of VPFS



Laser Scanning



Laser Scanning



Laser Scanning



CAD Drawings



Panorama



Panorama



Panorama







BIM Process

• Phasing
• Significant application of BIM in HIM 
• Any building component with two phase parameters
• Phase created
• Phase demolished
• Subdivided into certain Phases 
• Illustrate the important historical changes



BIM Process







Output

• Off Site
• 2D & 3D Drawings with Time factors + QR Code 
• Fuzor: Interactive Control and 3D Video
• On Site - Detection
• Near Field Communication (NFC)
• Radio-Frequency Identification (RFID)
• Augmented Reality (AR) with different tracking methods



Output (Off-site) - 2D Drawings



Output (Off-site) - 3D Printing



Output (Off-site)  - 3D Video



Output (Off-site)  - 3D Video



Output (Off-site)  - 3D Video



Output (Off-site) - 3D Interactive Control







2D & 3D Drawings with Time factors + QR Code 

• Traditional Plans, elevations and Sections can be generated with ease

• 3D presentation such as hiding elements, making elements transparent or 
temporary exploding different components

• Incorporating a unique QR Code at each individual drawings brings the 2D and 
3D representations together



Output (On-site) – Detection - QR Code



QR Code on Drawings



Output (On-site) – Detection - RFID



Output (On-site) – Detection - NFC



NFC & RFID

• NFC
• Near Range Detection (5cm)
• is capable of two way communication 
• be used for more complex interactions such as card emulation like Octopus Payment
• RFID
• Wide Range Detection (2-10m)
• One way wireless communication, typically between an unpowered RFID tag and a powered 

RFID reader
• Asset tracking in warehousing, Airport baggage handling, Livestock identification, etc.



NFC & RFID (Cont’d)

RFID & NFC technologies comparison table

UHF RFID NFC

Frequency 800/960Mhz 13.56Mhz

Standards EPC Gen2 ISO14443A

Communication 1 way 2 way

Reading Rang 2m ~ 10m 5cm

Scan Tags Simultaneously Yes No



NFC & RFID (Cont’d)

• Software Framework

• Integrate NFC/RFID and BIM by means of the application programming interface 
(API) 

• Revit plug-in software module connect with the RFID/NFC Reader API with a 
data file



NFC & RFID (Cont’d)

• Provisioning

• Create an Element Id directly in Revit API
• Associate a unique integer value to the new Element Id 
• Associate the ID with the RFID/NFC tag Id directly



NFC & RFID (Cont’d)

• NFC for Facility Management Mobile Application

• Android mobile application
• Information is retrieved from and input to the system in the back office manually
• NFC tag
• Staff can submit the inspection report and photo on site



Output (On-site) – Detection - AR



Augmented Reality

• Augmented Reality is a live direct or indirect view of a physical, real-world 
environment whose elements are augmented by computer-generated sensory 
input such as sound, video, graphics or GPS data.

• Mobile augmented reality systems use tracking technologies, such as:
• Digital cameras and other optical sensors, 
• Accelerometers, 
• GPS, 
• Gyroscopes, 
• Solid state compasses,
• RFID and wireless sensors

• These technologies offer varying levels of accuracy and precision.



Augmented Reality



AR (Cont’d)

• Various technologies are used in Augmented Reality rendering including: 

• Optical projection systems
• Monitors
• Held devices
• Display systems worn on one person



AR (Cont’d)

• Tracking Methods:
 Display the building changes 
 Outdoor positioning using Geographic information system(GIS)
 Display the unseen partition (Roof truss)
 Indoor positioning using Bluetooth Low Energy triangulation

 iBeacon/Beacon
 Extended image-based tracking
 Object recognition and mapping







Interface / Application

• Autodesk A360
• Autodesk BIM Glue
• Aconex
• Fuzor
• Ecodomus



Autodesk A360



Autodesk BIM Glue



Autodesk BIM Glue



Autodesk BIM Glue



Aconex



Fuzor



Fuzor



Fuzor



Fuzor



Fuzor



BIMx
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Ecodomus



Ecodomus



Asset Information System
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BIM in Operation Phase



BIM in Operation Phase



BIM Models
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BIM in Operation Phase



Assets



As-Built Field Checking



Signage/ Marketing Checking



Signage/ Marketing/ Security Checking



BIM Database

Possible Kiosk/ Marketing Management
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Maintenance
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Maintenance
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Maintenance



AS BUILT BIM MODEL DEMONSTRATIONPossible Asset Management



AS BUILT BIM MODELPossible Asset Management



AS BUILT BIM MODELPossible Asset Management



Possible Asset Management



Possible Asset Management



Possible Asset Management
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Possible Marketing Management
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Possible Marketing Management



Inspection Registry System



Inspection Registry System



Inspection Registry System







Inspection Registry System



Inspection Registry System



Inspection Registry System



Inspection Registry System



Passenger Flow Study



Beyond BIM – Augmented Reality (AR)



Beyond BIM



Beyond BIM



Beyond BIM – Augmented Reality



Beyond BIM – Augmented Reality



1.6 Prepare the  drawing sheet from BIM model

2D Print and BIM Model via QR Code



1.7 Generate and add QR Code on the drawing

Interoperability between BIM Model and Reality



What is COBie?

Presenter
Presentation Notes
The second subject I’m discussing today is COBie, the Construction Operation Building information exchange…



COBie…

… is a subset of IFC with some additional data

… simplifies the work required to capture and record project handover data.

… captures data as it is created during design, construction, and 
commissioning 
… does not require endless spreadsheet editing

… is a UK Government requirement by 1st 2016

… is a Model View Definition (MVD) as defined by buildingSMART

Presenter
Presentation Notes
Read slide



Why COBie?

Once a validated COBie dataset has been 
delivered to the building operator 
matching the built asset;  all operations 
and maintenance data can be interrogated 
from a single place. 

Meaning this type 
of information 
about built 
assets…

…Instead of this

Presenter
Presentation Notes
So why was COBie the chosen deliverable for the UK Government amongst others?

Read slide



B 555 roadmap - The Mandate taking shape
The BS/PAS 1192 series of 
standards are the most 
important releases to date.

PAS 1192:2 Concerns the 
Level 2 Delivery of 
projects.



PAS1192:2 What’s it all about?



What is BIM Data? 
Documentation
Information for use in the briefing, 
design, construction,
operation, maintenance or 
decommissioning of a
construction project, including but 
not limited to
correspondence, drawings, 
schedules, specifications,
calculations, spreadsheets

NOTE Documents must either be 
immutable or
incorporate a means of controlling 
changes.

    
characters



What is BIM Data? 
Non-graphical data
data conveyed using alphanumeric 
characters



Graphical Model
data conveyed using shape and 
arrangement in space

What is BIM Data? 

… ALL of this data is to be 
delivered to and shared through a 
Common Data Environment 
approach.  It is a ‘Fundamental 
Principle for Level 2 information 
modelling’



= Common Data Environment



Common Data Environment (CDE) – PAS1192:2

‘Single source of information for any given project,  
used to collect, manage and disseminate all relevant approved 
project documents for multi-disciplinary teams in a 
managed process.’ 

‘NOTE, A CDE may use a project server, an extranet, a
file-based retrieval system or other suitable toolset’



Documents and drawing are easy to share – 4Projects have been facilitating effect collaboration 
around these for years

But getting the most out of sharing Building Information Models presents a new challenge….. 

How does everybody see the model and it’s data?

Ownership the federated information?

Can unfinished worked be shared to assist the design process?

How is the Information exchange data compiled and validated?

What are the issues? 



PAS 1192:2 and 4Projects Workflows are here to help





So that’s the theory…. What about the practice?

Single Design Models
SDMs

Master Design Model
MDMs



But doesn’t this only apply to buildings?

The VSU model encompasses the entire project 
and incorporates 18 discrete design disciplines, 
showing how the entire project fits together. 

[The] Federated project supply 
chain [produced] a co-
ordinated information model

To maximise interoperability between 
disciplines, LU’s preferred collaboration 
software, [ ]was used wherever practicable. 
When this was not possible, the transition of 
electronic information between the different 
platforms being used was assisted by tailoring 
software configurations and using 

‘platform agnostic’ models. 



Translating the B555 Roadmap into the CDE.

Published

Shared

WIP

Archive
d

Plan of 
Works 

Stage 1-6

BEP

EIR

Plan of 
Works 

Stage 7-
n

• Employers Information 
Requirements

• BIM Execution Plan

• Single Design Models

• Master Design Models



How does this fit with contracts, appointments, briefs etc…

Confirmation from the major contract providers has been received that on minor clause 
amendments are required to incorporate BIM Protocol to sit above the contract.  The clause 
changes must be cascaded throughout the project appointment for successful collaboration. 

The PAS1192:2 Level 2 Fundamentals include the provision Employers Information 
Requirements,  from Client to Supplier and a BIM Execution plan in return from Supplier to 
Client. 



Thank You…
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