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New Projects/ Assets > 4

BIM Process Output Interface/ Application

Off Site

Autodesk A360

ImmEammm— 3D Printing
Autodesk BIM

—— 3D Video Glue

BIM I\/Iodellmg > 5 3D Interactive
Control Aconex

On Site

Graphicsoft BIMX
HIM

Console

Detection

Ecodomus

Asset Information
System




Existing Assets

Data Collection

Photogrammetry
Point Cloud

Laser Scanning

CAD Drawing

Panorama

Historic
Research

-

BIM Process

Off Site

g | -y -

Y4

Interface/ Application

=

2D Drawings QR Code >

EmEammm— 3D Printing

BIM I\/Iodellmg S [ 3D Interactive
Control

-

> |

Autodesk A360

Autodesk BIM
Glue

Aconex

Graphicsoft BIMX

Ecodomus

Asset Information
System




Data Collection

Photogrammetry s

BN Point Cloud S




g | -y -

Data Collection > 4

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

. s-built CAD drawings
. ite Photos — Panorama
e / Traditional Site Photos
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Photogrammetry >4

« Unmanned Aerial Vehicle (UAV)

» Take aerial photo of VPFS and its surrounding

» High resolution camera

» Autodesk Recap 360 - Point Cloud generation

. alibration with geo-information and dimensions from Laser scanning




By using the environment...
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Interactive Visualization
(Web latform)

Infraworks

Blue Earth
Ecodomus
Glue/ Field
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Turn into Point Cloud




Point Cloud to BIM
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Or give a bird’s eye view of the setting

o




Turn into Point Cloud
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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

4




Laser Scanning




Laser Scanning >4
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CAD Drawings, > 4
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Data Collection BIM Process Interface/ Application
Off Site
M Auiodesk S ASD Heritage
Photogramme > i A360 Sl Team

e Point Cloud s
Autodesk - ASD Heritage
BIM Glue : N Team

Laser Scanning g

BIM Modelling Maintenance

Team

Cloud

ite . : g Tourists/ Potentiall
On Site e zor I Mairtenance ‘ﬁean)ﬁ¢r

Graphicsoft kage of 2 Maintenance
BIMX s Team

Console

Maintenance.
Team

Ecodomus

Asset sl ASD Heritags
Information " e ASDH& ritage
Syster ' s
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BIM Process | ¥4

« Phasing

« Significant application of BIM in HIM

e Any building component with two phase parameters
* Phase created

* Phase demolished

. ubdivided into certain Phases
» / lllustrate the important historical changes

Phasing

S | Phase Filters | Graphic Overrides

FUTURE
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Data Collection BIM Process Interface/ Application
Off Site
M Auiodesk S ASD Heritage
Photogramme > i A360 Sl Team

e Point Cloud s
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BIM Glue : N Team

Laser Scanning g

BIM Modelling Maintenance

Team

Cloud
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Off Site
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Output . >4

Off Site

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

*  Fuzor: Interactive Control and 3D Video

 On Site - Detection

* Near Field Communication (NFC)

. adio-Frequency Identification (RFID)

» /Augmented Reality (AR) with different tracking methods

4

»
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Output (Off-site) - 2D Drawings > o




Output (Off-site) - 3D Printing
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Output (Off-site) -

Part 1
Building Configuration

Overall

Pre-building

Initial

Intermediate

Existing

3D Video

Part 2
Heritage Components

Without Roof

Initial

Intermediate

Existing

Day/ Night
11

Weather

Initial

Part 3
Walkthrough

Avatar Walkthrough

Intermediate

Existing
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Output (Off-site) - 3D Video
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Output (Off-site) - 3D Video >4

General Visibility Section Annotate -

Adjust Camera Effect

10:00 AM
. Move Following Nodes as a Group

» Current Time




Output (Off-site) - 3D Interactive Control >4
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Data Collection BIM Process Interface/ Application
Off Site
M Auiodesk S ASD Heritage
Photogramme > i A360 Sl Team

e Point Cloud s
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2D & 3D Drawings with Time factors + QR Code > 4

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

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

e Ancorporating a unigue QR Code at each individual drawings brings the 2D and
3D representations together

\ - EXISTING

107




Output (On-site) — Detection - QR Code
ps://m.box.com

04_Fireplace_H

Document
1.9 MB - Febh 23,2015 1:56 AM

Photos

5.2 MB - Feb 23,2015 6:00 PM
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Output (On-site) — Detection - RFID
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Output (On-site) — Detection - NFC > o
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NFC & RFID | Y4

e NI

* Near Range Detection (5cm)

* is capable of two way communication

«  be used for more complex interactions such as card emulation like Octopus Payment

e RFID

. iIde Range Detection (2-10m)

» /One way wireless communication, typically between an unpowered RFID tag and a powered
RFID reader

o/ Asset tracking in warehousing, Airport baggage hayﬂing, Livestock identification, etc.

»
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NFC & RFID (Cont’d) u

RFID & NFC technologies comparison table

Frequency

Standards

Communication

/ Reading Rang

Scan Tags Simultaneously
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NFC & RFID (Cont’d) Mg

e Software Framework

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

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

£

/

£

;- mam
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NFC & RFID (Cont’d) u

« Provisioning

« Create an Element Id directly in Revit API
* Associate a unigue integer value to the new Element Id
» Associate the ID with the RFID/NFC tag Id directly

et Amnotse  Analyre  Masng & Sme  Collaborste  Wiew  hamag
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NFC & RFID (Cont’d) u

« NFC for Facility Management Mobile Application

« Android mobile application

* Information is retrieved from and input to the system in the back office manually
« NFCtag

taff can submit the inspection report and photo on site
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Output (On-site) — Detection - AR > o
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Augmented Reality > o

« 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:

. igital cameras and other optical sensors,
» /Accelerometers,
 / GPS,

o/ Gyroscopes,
e Solid state compasses,

. RFID and wireless sensors

 These technologies offer varying levels of accuracy and precision.
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Augmented Reality >4
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AR (Cont’d) . > o

« Various technologies are used in Augmented Reality rendering including:

«  Optical projection systems

*  Monitors

 Held devices

Isplay systems worn on one person




AR (Cont’d)
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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

Extended image-based tracking
Object recognition and mapping /

»

g | -y -




g | -y -

Y4

Data Collection BIM Process Interface/ Application
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Interface/ Application

Autodesk ; ASD Heritage
A360 Team
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Cloud —
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Interface / Application > o

e Autodesk A360
e Autodesk BIM Glue

e Aconex
e Fuzor
. codomus
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Autodesk BIM Glue

B Autodesk BIM 360 Glue

AUTODESK® BIM 360™ GLUE®  Hkacia

[ 2D View




Autodesk BIM Glue
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Possible Asset Management
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Asset Information System > 4




The Real Estate ‘ ash Flow-2S years

=B
(operation, maintenance, repair, substitution...)

(planning, design, construction) (demolition)

0.5~3 years \ 20~50 years /

Building Entire Life-Cycle Management
( 3D Information Technology and Platform)

USetting realistic expectations of BIM from the facility

maintenance operation team’s perspectives.
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BIM in Operation Phase

The Real Estate Cash Flow-2S years
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e 0 (operation, maintenance, repair, substitution...) 5

(planning, design, construction) (demolition)
~ 0.5~3 years | _ __ 20~30 years

Building Entire Life-Cycle Management
( 3D Information Technology and Platform)

L Setting realistic expectations of BIM from the facility
maintenance operation team’s perspectives.
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BIM in Operation Phase A il

As-Buﬂt Data Inspection Data Operation
| (DCS/PI)

Engineering
Drawings

Operation Safety
Procedures

Intelligent P&ID

Maintenance



/ BIM in Operation Phase
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BIM ROAD MAP
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Tovwer Panel
Tovwer Panel
|| Tower Panel

Trower Panel

| Record: |14

EEENEEEEERENENEEEEEEENEENENENNNNNEREEEN

Tvpelame

SAT Tower Suiface Ref

1

SAT Tower Mullion
SAT Tower Suface Ref
S01-FO01
S01-FO0Z
E01-FO0Z
S01-FOD4
S01-PO0OS
S01-FO0G
E01-FO0OT
S01-FO0S
S01-FO09
S01-FO10
S01-FO11
S01-PO12
S01-PO12
S01-FO14
E01-FO1S
S01-PO16
S01-PO17
S01-FO18
E01-FO19
S01-PO20
S01-PO21
S01-PO22
S01-FO22
S01-P0O24
S01-PO25
S01-PO26
S01-FO27
S01-P0O28
S01-PO29
S01-FOZ0
S01-FO31
S01-FO32
S01-PO33
S01-P034
S01-PO35
S01-FO36
S01-PO37
S01-P0O38
S01-FO39
SN -Fndn

[» [»1][r3#] of 2502

Room No. 3.3 - Cleaners’ Room

Funetion

A room for storage of small volume of cleansing materi

, 100]s and short stay of cleaners

Size

15-20

Occupants

3-5 persons

Location

Nen-public area

Fire Rating

# In accordance with Fire Safet

Standard for KTL/TWL/SL Stations - STARC/EDA003

Security Level

Low

Finish

Floor

Skirting

Vitril eramic tiles,
150x150x&, on cfs screed
gton Dorset, colour Dark
ual approved: an
ol
acticrete 9235
with fabric reinforcement” or
cqual approved

Coved o 5, 150X150x8, on
¢/s backing kington Dorset,
colour Dark Grey

appraved; on liquid-applied
warerproof membrane - “Lacticrete
9235 with fabric reinforcement” or
equal approved

Ceiling

ramic tiles,

.5, 00 ¢fs backing -
“Pilkington Architectural
Colours, colour Vellum
Whic.  er equal apy
Dural fe paint on ¢/s res
above 2100 high -
“Alphndeco
White” or equal approved

Durable pai
concrete ="
colour 9010 Wh
equal approved

[ Deor et

Size Fire Rating

Actimp. Frame

Inside Dutside
Finish Finish

A Others
Resistance

S00 x 2100 | # {see above)

Swing In 90°

Painted/ Painted/
S/5® S8

NA

push plate

Lock Set Security

Level

Remote
Contral

.\ctnﬁ'd

Inside | Qutside

Inside Outside
Handle Handle

Accessories

Night Latch Low

No No Nao

Enviroument |

Door Plate (sup;

by 0p)
Temperature | Ventilation

Humn:h; i

T Achustie

Puil handle
on back plate

Lever handle

Deor closer 42, siop

Thermal

4°C AIC NAA

500 & 10%

NC3s0

Lighting

Emergency
Iuminance

Normal
Hluminance

Type

Diffusers

300 Lux 10 Lux

Fluoreseent, surface mounted

Souice

et

Detection *

Suppression

Extinguisher

Simoke Extraction

Smoke Detectors

N/A

Relocate existing

Flumbing &

Water Supply

Drainage

Dirainage

Yes
|

Yes + Floor drain

E&M

Equipment

Socket T'ype

Socket No. / Location

Communications

C&cC

PABX (no outside call feature)

RI11 provided by in-house CEC

1/ At 1440mm AFFL

Telephone wire to MTRC
distribution box

General

Twin 134

2/ Skirting level

Fixtures &
Furniture

Slop sink connect to foul dramage, stora

cleaner, table and chair,

Dependent on location

- stainless steel door to be used when facing public areas.

- painted doors to be used when focing BofH meas

Revigwn D
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1. BETM model preparation

TWith the help of the Eewit apphication, 3D model of the station structures with detail attributes are prepared. This 1s the starting point for the lfecycle of the

mspection process. After that, the 3T model will be uploaded to the central system server by using customized Eevit plug-in to complete the BIN model
preparation process.



MTR - Inspection Registry System - Engineer Module.
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2. Creating mspection order

The second stage of process is creation of inspection order by Engineers. Prewously prepared BINM model will be the targeted structure for
ispection Eelevant parameters including levels to be inspected, inspection schedule, and responsible Inspector will be assigned in this stage.
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3. Inspection inside the 3D world

On-site inspection using handheld device will be performed by Inspectors after order assignment. Tnspector will malkce use of the 3D model wewer to
petformn defect reporting and photo taling Ewventually, all reported defect will be uploaded to the systern for Engineer's vetting process.
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4. Vetting and follow Up

Upon Inspector completed inspection, Enpineer can check the mspection result i the same 3D meodel. Report and lavout printing shewing the defect distribution can
be generated as needed.
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5. BIM model adjustinent and checking
During the stage of on-site inspection, Inspector could alzo report discrepancy found between the BIN model and actual situation (o dification, additional facility / feature,

etc.). All information can be retrieved and displayed in BIM model inside Rewit application thru the custormized Eewit plug-in tool. The BIM model can then be updated and
reload back to IRS system.
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Beyond BIM

VTT TECHNICAL RESEARCH CENTRE OF FINLAND

Building & Construction

\# | Google Earth
“on Earth”




Project ”AR4BC”

Augmented Reality for Building and Construction
= Compare project plans (4D BIM) with situation on site
= Provide real time mobile feedback from site to BIM system

= Client/server system /% scalable even to mobile phones
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Building Information Models (BIM)

Mixed Reality
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1.7 Generate and add QR Code on the drawing
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Interoperability between BIM Model and Reality
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