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= Connected solution in Construction

= Autonomy in Construction



— Evolution Driven by Innovation and

GPS 3 PRECISE > PRODUCTIVITY
TECHNOLOGY POSITIONING OPTIMIZATION

STRATEGIC AND MANAGERIAL CONTINUITY THROUGHOUT OUR HISTORY
O O O >
1978 — 1998 1999 - 2019 2020 -




E Our Success is Linked to Our Customers’ Success

$3.6B 12,000+ R&D 4l £

(0H= 2F 4.82L) A A5 15 =2t
13.3% Revenue CAGR Facilities in $400M+/H
from 1999-2021 40+ countries R&D & X}

NASDAQ 2,000+
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Construction constitutes 13% of global GDP worldwide
...but productivity growth remains dramatically low

Process - Complex projects, generally unique
Technology - Investment is Low

85% 92%  63% 4%
Projects Projects Projects Average Profit @® Low adoption of Digitalisation
Exceed Exceed Have Quality Margin @® Reluctance to adopt Change
Budget  Schedule Deficiencies  Construction @® Lack of ROl evaluation

Firms
People - Skilled Labor is a Top Priority

90% >50%
90% 30% Critical to Collect Data to Use Paper Forms and
Face Talent Decrease in Workers Less than Improve Project Spreadsheets

Shortages 24 Years old Performance
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Construction 2025(UK)
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Global Startup Heat Map(US)

artus 5 Top Green Logistics Solutions
Impacting The Industry
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Construction 21(Singapore)
What is Virtual Singapore?

Vision: National 3D Platform of Comprehensive Digital Model

INTERNET OF THINGS
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2% i-construction 1.0

i-=Construction ~Improving productivity in the construction industry~

© BixES

[ O At the Japan Government Conference on September 12, 2016, Prime Minister Abe announced a policy aimed
‘ at improving productivity at construction sites by 20% till FY2025, as part of the "Construction Site Productivity

Revolution" through the Fourth Industrial Revolution.

O Toward this goal, within three years, new construction methods will be introduced at public construction sites

such as bridges, tunnels, and dams, including the use of drones,etc. for surveying and connecting the entire
construction process, from construction to inspection, with 3D data.

[ Productivity Improvement Image)

i-Construction enables
implementation of the same amount
of work with fewer people and fewer
construction days than ever before.

Work per person*day
(work)

NV,

E <
| 20% | |
i ¥ Mok

productivity

-

/| Manpower saving

> Supplemaent the
@ projected decrease in
skilled workers over
the medium to long
: term through the
reduction of construction
days and expansion of
holidays by upgrading and
streamlining on-site work

Introduction of ICT, etc.

Reduction of
construction days
(expansion of
holidays)

construction
days (term)

(13D surveying by drones, etc.

Conducting area (high-density) 3D
surveyng In a shoet time by
phatogrammetric surveying using
drones, etc (

Construction

surveying

Z)Construction with ICT
construction machinery

Automaticaly control ICT
canstruction machinery using 3D
design data, etc, and implement
IoT at construction sites

Design ant
construction
planning

canstruction

Ilavor-saving inspections

3D surveying using drones, etc.,
ebminates the nead for
documentation of workmanship
and reduces the number of
mson:.l‘x:;‘_ltnm'. by haif.
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inspection

Image of ICT application to earthwork (ICT earthwork)

Key point
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QlE i-construction 2.0
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i-Construction 2.0 (FY2024~) ~Automation in construction sites~

O "i~Construction”, an initiative to improve productivity at construction sites, is being deepened as "i-Construction
2.0” to achieve automation of construction by FY2040.
O By maximizing the use of digital technology, we will realize highly productive construction sites where fewer people
can work safely and in a comfortable environment.
‘ O We will continue to protect the infrastructure that forms the foundation of people’s lives and economic activities by ‘
‘ improving the production output and added value of each and every person working at construction sites.

Society aiming to be realized by i-Construction 2.0

€

i-Construction 2.0 By FY2040
with Targets to be achieved by
FY2040 through i-Construction 2.0

Manpower-saving

Aim for a system that enables sustainable
infrastructure development and maintenance
management even in a declining population.
Aim for at least 30% Manpower- savings, or
1.5 times productivity, by FY2040.

Ensure safety
Reduce fatal accidents at construction sites.

Reform of work style

Convert outdoor work to remote and off-site
work.

i-Construction 2.0: Efforts toward automation of construction sites

Key point

Automation &0 A Q| CHH7|=
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Hybrid (Automation + Z@{X})
ZHAXE 100% 20
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Impact of Digitalization

$0.7-1.2 trillion

Potential annual global cost savings over a period of 10 years through the adoption of full-scale
digitalization in non - residential construction projects.
- '‘World Economic Forum’, ‘Shaping the future of Construction’
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Real Time Digital Data is what matters

Why Real-Time Information and Data is
important for Construction ?

Improves the decision-making and
problem-solving strategy

This results in

Increased employee productivity
Less spending

Faster and better communication
Higher accuracy

Trimble Solutions provide it all!

Return on Investments is in your Interest

30%

Reduction in Errors
and Clashes with
Augmented Reality

10%

Improvement in
Project Schedule

50%

Increase in
Productivity of Fleld
Tasks

Free up Capital by

5-15%
Allocating Money to
Value Add Projects

80%

Reduction in Rework

(1)

5%

Increase in Accuracy
of Estimates

90%

Decrease In Time
Measuring and
Processing Site Data

(0]

5%
Increase in

Material Savings

30%

Reduction in
Operations and
Maintenance



From concept to design, to build and maintain. Digital technology
gives customers true visibility and real-time control of their projects.

Between Stakeholders In the Office In the Field

3 ‘
® owner % TABLET {'I M

Capital Program
INSTRUMENT
Management

REPORTING

O General Contractor
Project Management 4
And Controls
PROCUREMENT
O Self Perform Contractor é’ § E
Production Schedule, N : 74 )
Work Order Management < \ << \
and As-built QA Q@ ‘(
JOB COST SCHEDULING [Wi\:{e]} MATERIAL

[}
The Right Data to the Right Person at the Right Time @



B Digital Workflow
Construction cloud and platform

Construction cloud:

Platform:

Vendor A conceptual
design / BIM (model)

OEM A/B/C )
hi & @ Trimble
ITIBC- nes AR/VR
senvices
Trimble constructible
design / BIM (model)

Vendor A Trimble

surveying surveying
equipment = equipment

Trimble or 3rd Project & software & software

party ERP management S .

(database) Vendor B Trimble

QQ Platforms Mo Control Machine Control
- lachine Contro 8 software P-..,

. 3rd party or o
@) E T oth C Connect

(=
-'>
bidding (DB) products ‘-

>



— Digital Platform
From Product-led to Platform-enabled

Connected Products Platform enabled

« Individual users/personas Customer o Connected networks of users

focus
e Hardto scale customer segment mmmmmp * Multiple addressable market
segments
e Lack of data accessibility and
el mms o e Accessible and interoperable data
* Duplication of effort Exﬁggj'son « Reduced risk for R&D investment

e Longer time to market and high — e FEnables automation of routine tasks
maintenance cost

e Harmonized stakeholder incentives

M
CAl
(X
v

e Isolated people incentives

(



TRIMBLE CONNECTED CONSTRUCTION

CONCEPT & DESIGN

! : s
EXECUTE CONSTRUCTION

vVvyy



Trimble Connected Construction Solutions

Detailed
Planning &
Design

Feasability
Planning

Quantm

Trimble
Business Center
Stratus

Siteworks
Stratus
WorksManager
WorksOS
Trimble
Business Center
Insight HQ

Advanced Estimating
3D &
Modeling Scheduling

? R
T ©
o o - -
Trimble Trimble
Business Center g\ siness Center

TILOS

Tasks & Work
Orders
Complete

(Why, What’s Next)

Tasks
&
Work Orders

Earthworks [g]
Loadrite

Analytics

Siteworks
Roadworks
Groundworks
Trimble Marine Construction
SiteVision
Trimble Business Center
Stratus
= WorksManager o)
B WorksOS *
- Insight HQ {5 @
Real-Tl_m_e Execute Phase
Productivity Work Haopens
Updates PP



Digital Platform

From Products to Capabilities

Products Today Tomorrow's Capabilities

Site Visualization &
Context

Design Management and
Modeling

Project Management

& Trimble.

Stratus .
Site productivity

Siteworks *!.
v Device Performance

WorksOS

Q WORKSMANAGER License Management

Trimble Business Center Trimble
Connect Remote Support

B2W Operations Platform
Quality and Conformance
Job Cost Tracking

Equipment & Crew
Scheduling




Connected solution Use case _ Road construction




& Trimble

OUR ROAD TO
AUTONOMY

Data Collection S
Democratization

DATA GENERATION
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Factors driving increased
levels of automation:

® Population increases driving

infrastructure needs

Increased productivity
required

Skilled labor shortages
IT capable workforce
Higher safety regulations

Todays automated solutions do not
offer the intelligence of
experienced operators

(=)
‘ -
ol



Become the Site Operating System

Our Approach.

e Trimble end-state-vision is to automate the job site, not just ﬂ
the machines

e Earthworks is the platform that connects the job site and the

Office /

) Cloud/ Al
mixed-fleet oud/

® The purpose of the platform is to enable third-party

integration with high-value functionalities:
— Operator assistance (present)
— Workflow optimization and guidance (present)

— Safety (present & future)
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Working towards jobsite autonomy — we are developing solutions in all categories simultaneously

(@ comnectivity N . Redundant positioning
* Data sharing between all . gequential decision making

» Continuous site

« New on & off machine Site assets « Optimized earthworks monitoring
platform’s enable high * High bandwidth * Sequence automation + Real time optimization
velocity SW dev. connectivity everywhere . pgrsonnel awareness & « Semi autonomous

- Ul rich capability * Live collaboration/model Safety lockouts

* Win OEM’s pgea " ¥

S
»-



Automated Work Process Management

Trimble WorksOS

1. Create Work Zone 2. Choose compaction 3. Compute optimized pre-planned 4. Create, transmit Work Order to
parameters path Machine / Operator

@ Trimble

Trimble Earthworks

5. EW automatically drives 6. Operator begins automated 7. Earthworks compacts to plan, 8.  Compaction monitored in real-

machine to Work Zone start compaction process logs production data time in WorksOS
location




— Road To Autonomy

From simpler Soil Compactors....

0.000 =«

22 m from avoidance zone

PP i

....TO more complex excavators

STRICTLY CONFIDENTIAL. © 2021, Trimble Inc. All rights reserved. Trimble, the Globe & Triangle logo are trademarks of Trimble Inc., registered in the United States and in other countries. All other
trademarks are the property of their respective owners.


https://drive.google.com/file/d/1yuaPDlHxllnLFwAinfX28spwPZCgZgj1/view?usp=sharing
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