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smartward- Management Solution MSATY

 Asset and infrastructure
management

* Task Management
* |ncident management

* Technical Profile Management

Aktivmap

 Maintenance management
* Plan Management

* Planning management

e Statistics and reports

* (ollect field reflections

e System Integration ...



SmartWard- Combining EAMS and GIS

Open system,

high

* Smartwards a single system that includes full EAMS + GIS MLIIDI;[;;]t;Te customization  ¢onsistency in
* Manage GIS and non-GIS assets satellite image tfhe utsEe of

: . unctions
* Support for operation — maintenance, statistics, asset inventory, Integration

reporting, periodic planning SmartwWard
* Supporting the planning and expansion of the asset network : Ability to
integrate and Sinole Svstem

* Better management of work and resources share 8le oY
 Management of backup material warehouses, allocation of operation Information

and maintenance materials
User-oriented Utility, smart

* Centralized management of technical documents, concentration of Tt tools

knowledge and experience



smartward- Fields of application MSATY

Telecommunications Construction Management
Management



Ssmartware- Fields of application

Landslide Monitoring

Forest Fire Prevention

MNSATY
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@ smartward Solutions in the fields

o Urban infrastructure management: trees, lighting, water supply, drainage, construction, traffic
o publicity of the plan

« Management of asset leasing services

o Forest Fire Prevention

o Biodiversity conservation

o Reflect the scene on the mobile application

o Disaster Response

o Environmental Resources

o Digital maps and shared databases

o Industrial zone Management

o Agriculture

o Forest Monitoring

« Change Detection Solution

o Monitoring of landslides

o Subsidence monitoring of construction works (bridges)
o Monitoring the subsidence of dike works

« Mining Slide Monitoring



smartware- Water Supply Infrastructure Management

 Intuitive, accurate and efficient management of water supply network system on a digital map

«  Monitor water supply network operation:
o Real-time flow monitoring, pressure, measurement indices
o Support to detect leaks, water loss
o Trouble warning when the measurement index exceeds the threshold or loses signal

«  Asset maintenance and repair management: support for periodic maintenance planning,
maintenance scheduling, repair history

«  Water supply infrastructure incident management: receiving incidents, coordinating and handling
incidents, monitoring progress and updating field reports, reports and assessments

Dynamic, flexible and intuitive reporting and statistical tools: operational reports, water
consumption statistics, loss rates, etc.

Trang thai Trang thai

STT Hinh anh Thédng tin cong viéc Quan ly/Quy trinh Théng tin ticket ticket o

-  Customer management and connection services: connection records, water use status, incident
reports from residents

WO-20560 Lip dat tai san Chua of
02/03/2020-02/03/2020 Mgudi quan Iy: Quan tri vién tu-’kﬂt D3 phan cong
Murc wu tién: Cao o

» Integration of multi-disciplinary data and other systems (ONMS, SCADA, Hydraulics, urban planning VP o P ™
_ _ , PRGN i @@ NociuenenKEmuasecd auoigo Tong ook T osphan e
data! trath/dralnage data'") Irf:i.;_lﬁlic__zi;;”é;;'mzb :JQJ}I qJénll';.:-I_ TrLl'é'r-g phang ki :J-g.f'-_iriménl Tl.l?ér* vién phang ki cong

Mcrc wu tién: Cao

«  Dashboard
Support tracking and monitoring of infrastructure with multi-time Planet satellite images

WO-20552 Xi¥ Iy swr ¢ tai san Nowi quan - Té trrdna 8 sira S
02/03/2020-03/03/2020 @ mgu-s quan fy onglosu C

ficket D& phan cdng

Mcrc wu tién: Cao

- Portal for data publicity, search, incident reception
Reflecting the scene using mobile applications



smartward- Drainage Infrastructure Management

Intuitive, accurate and effective drainage network management on a digital map
Supervision of the operation of the drainage network
o  Monitor flow, water level, flow rate
o Monitor rainwater and wastewater pumping stations
Flood forecast and operation coordination: analysis of flood risk according to rainfall, support for proposal to open pumps, regulate lakes, close/open sewer gates

Incident management and response to flooding: detect and handle sewer blockages, water overflows, sewer breaks, power outages of pumping stations; Recorded flooding due to
feedback from residents

Management of system maintenance and hygiene: making plans for maintenance, dredging, periodic inspections; management of cleaning teams
Management of planning and investment in upgrading: analysis of network expansion needs; connection of zoning planning, drainage planning

Environmental analysis and water quality monitoring: integrate an environmental monitoring system to monitor the quality of wastewater output, water quality at the discharge
outlet

Statistics — reporting — decision-making: reporting on the operation situation, flooding status, system capacity; breakdown, maintenance, investment statistics

Integration of multi-disciplinary data and other systems (monitoring stations, urban planning, traffic/water supply, etc.)
Dashboard

Support tracking and monitoring of infrastructure with multi-time Planet satellite images
Portal for data disclosure, search, incident reception
Reflecting the scene using mobile applications s

WO-20946 [Phdng giam
[Phong giam

WO-20741 [Phong giam




smartware- Urban Tree Management

Manage a unified and intuitive tree database on maps, statistics, make a list of each tree (species,
age, height, trunk diameter, condition, etc.)

Monitoring the condition and health of trees: monitoring the current status of growth, pests, tilted
trees, root rot, broken branches, etc.; Updating Periodic Inspection Information

Management of maintenance, pruning and care: planning and monitoring of pruning, watering and
fertilizing; assign work to the construction unit, effectively supervise

Management of new planting and replacement of trees: support to propose new planting locations,
replacement of dead trees, management of nurseries, backup trees

Management of units, human resources and maintenance equipment: Management of worker teams,
forklifts, irrigation trucks, equipment

Statistics, reports, analysis: report on the number of trees by type, age, area, analysis of tree
density, development needs

Operation Dashboard

Integration of planning data and related infrastructure: synchronous with traffic planning, works,
electricity — telecommunications, avoiding planting in the wrong location that hinders infrastructure

Support tracking and monitoring of infrastructure with multi-time Planet satellite images

Portal for data disclosure, search and receipt of feedback from people

Reflecting the scene using mobile applications

NWSATY

i~ »

--Chon--

So Irong cong viéc hang ngay

cong viéc

1
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smartware- Urban Lighting Management BSATY

Unified lighting database management, visual on the map, parameter management (lamp type (LED/HID), power, installation date, GPS location)

«  Monitoring the operation of the lighting system: monitoring the on/off status, monitoring the operating status of the equipment

«  Lighting control automation: integrated remote control system (SCADA, loT), flexible on/off scheduling according to time

 Incident management and equipment maintenance: detect broken lights, short circuits, disconnections, routine maintenance planning

Optimization of energy consumption: analysis of electricity consumption in each area and route; Support for suggesting replacing old lights with energy-saving lights
«  Management of operating units, human resources and equipment: assign maintenance work, record time and costs; Track backup equipment, forklifts

Statistics, reports, analysis: report on system status, maintenance schedule, power consumption, analysis of areas that need to be upgraded or expanded

«  Dashboard

« Jupport tracking and monitoring of infrastructure with multi-time Planet satellite images e

HE THONG QUAN LY HA TANG CHIEU SANG

- Portal for data disclosure, search and receipt of feedback from people

Reflecting the scene using mobile applications

& Chiéu dai day din(m) theo vat liéu

& S8 lugng tru d&n theo vat liéu

Aktivmap v3.12.1.435 - Mot nén tang cua VidaGIS 1:11,973 A > o R

12
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smartware- Gonstruction and Transport Infrastructure Management

Subjects of management: Infrastructure, transport, violations, traffic accident black spots,
inVEStment prOjBCtS, houses, planning = O MODULE GIS CHO HA TANG DUSNG THUY NOI DIA (IW-GIS)

Q BinDé i= QuinlyBinhDd [ NhapShapefile [ BsoCso

« Intuitive, accurate and efficient asset management on digital maps x =B i
= . P ° £ ., '

»  Dynamic, flexible, and intuitive reporting and statistics tools O s

Céc Idp doi tugng
quan ly ctia hé thong

Céng dung bao hiéu Bdo hiéu dan luéng |v/ =Doan luong

,/mx
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. . e : S [v| ~ Ban kinh cong han ché
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Khu vuc bai can
. Sllp nort for operation and maintenance of assets Nayin g 10 5 ——
Tinh trang quan ly tai san Dang sir dung S ofx [] Bai can [v] @ Phao bao hiéu
* ¢ [ Nha tran
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»  Supporting tracking and monitoring infrastructure control with multi-time Planet satellite image U
Dinh vi chinh = )= Timug

tinh chi tiét
|| # Bién luong

- Support for calculating the area of site clearance sl

tren ban do 5) Phao tru neo |v/| = Buding by nuéc
® OpenStre contributors. e

|| = Buding mép nuéc
ra ~at

- Management of investment projects on construction, renovation and upgrading of transport e poere WEE 9 wort

< L6ép chuyén dé

infrastructure systems

< Danh sach khao s&t

 Integration of data and other systems

QG032/Tir nga ba Nong dén nga 3 Trai Son - 2024

- Portal for data disclosure, search and incident reception .

QGOO08/Tir nga

& ba My Loc dén nga ba clra Dau - 2024

QG022/ Tlr nga ba Trai Son dén nga ba Lau Khé - 2024

Reflecting the scene using mobile applications 21 August 2021 15 July 2022 1 May 2023

% Théng ké binh dé

Cuc Dudng Thiy Noi Dia Viét Nam T 1 b T 1:(1,057,951 A uay:l0 °




Smartware- Planning publicity

« As a centralized management system for planning for an industry from local to central, it can decentralize management

Planning projects are managed according to tree structure, decentralized by provinces

Planning projects are managed on a map basis in the form of vector data, separated into layers of planning information corresponding to management objects

«  Management of metadata information of map-based planning projects

«  The spatial location of each object on the map with detailed attribute information

«  Multi-criteria planning data search engine

Dynamic statistics on the map

Monitoring the planning for the use of multi-time Planet imagery

Planning publicity to people and businesses

4
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SmartWard- Planning publicity
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%’ll& TrangChé  SanPhdm  DichVu  KhuyénMai  BangGia  LiénHé Dang nhap TONG QUY PAT TONG TAI SAN TONG HOP DONG TONG KHACH HANG
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smartward- Asset Rental Service

10T

9.07T

- 7.91T
GT e n t
4T

2917 S

2.42T
or 1.88T
[ 519.437 |
l 149.29Tr 250.67Tr 143.84Tr
0 — [] ] | —
5/2024 612024 712024 8/2024 912024 10/2024 1112024 12/2024 172025 212025 312025 42025

Hdp déng
Cac loai hinh dich vu trong ky két hgp déng

Product and service introduction page and online asset rental service/registration

6.3% P ® Dich vu cho thué treo cap trén dudng oot TTTH dwdng st
® Dich vu lwu tria
Dich vu van phong lam viéc p age .
@ Dich vu nha, xudng

@ Phong ché VIP
@ Dich vu kho

Bt - land base management: search by name, type of land, management unit; statistics
on land fund area by land type, list of land establishments under management and

Khuyén mai 2025 & Gidm ngay 22% cho dich vu kho, dich vu béi, dich vu quang cdo.

Dich vu vu dai dac biét

Tap hgp cac dich vy dang cé nhirng wu dai I6n nhat.
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Giam 22% iim 24 Gism 20%  Giarm 20%] e 1200

e v B | - Management of architectural assets: search by name, type of asset, management

=1 unit; List of architectural properties

B Diccostgiodue dio e o 0
" «  Customer management: manage customer information using the service, search for
Bang gia dich vu B ot khic B &

customers, export excel customer lists, interact with customers
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smartware- Forest Fire Prevention

Management of the current state of the forest

Forest fire risk warning

O

O

Forecast of forest fires with daily frequency

Early warning of hotspots using thermal imaging

Manage wildfire history on the timeline map
Management of forest fire protection resources

Receiving fire alarms and administering and handling forest fires

MNSATY

11
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smartware- Forest Fire Prevention MSATY

Support damage assessment, investigation of fire causes, handling responsibility for
using multi-time satellite images

l

Statistics and reports include reports, assessments and summaries after
firefighting

BTl

«  Mobile app supports patrolling, information lookup, forest fire warning operations 2 March At

|
|
: .
J

3 April post fire

«  Real-time meteorological data integration

¥

)

-

SATY
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smartware- Forest Fire Prevention

WSATY
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smartward- Biodiversity Conservation

Subjects of management: current status of forests and biodiversity conservation, forest planning and biodiversity conservation, forest developments and biodiversity

conservation, violations

Managing data on the location of biodiversity reserves, ecosystem, biodiversity conservation facilities, biodiversity monitoring systems, etc. on the map

Managing the list of dynamic biodiversity conservation areas
Using multi-time Planet photos to track forest and biodiversity developments in stages

Archive of documents: manage the documents of each object; legal documents
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smartwarg- Disaster Response WMSATY

Supporting decision-making for incident and natural disaster response management in the form of visual data aggregation, real-time impact maps to help make immediate
warnings and recommendations for action; Use high-resolution satellite imagery when the area is inaccessible to monitor the situation on the ground

- Management and planning incident and natural disaster response : management of resources (human resources, vehicles, rescue equipment, evacuation houses, etc.); Develop
response plans according to each scenario and region

Monitoring of areas affected by natural disasters: Using multi-time remote sensing images to detect changes and developments of natural disasters, and localize affected
areas in real time

«  Assessment of damage and remediation after incidents, disasters and natural disasters: use remote sensing images to classify the extent and assess damage; surveying
damage after natural disasters on people, houses, infrastructure, crops, etc.; management of remediation progress and allocation of resources; Gollect field data via mobile app

BEFORE FLOODING - Ba"Don Vietnam - September 26, 2020 AFTER FLOODING - Ba Don Vietnam = October 22, 2020
© 2024 PLANET LABS PBC. CONFIDENTIAL & PROPRIETARY. © 2024 PLANET LABS PBC. CONFIDENTIAL & PROPRIETARY.
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smartware- Disaster Response WMSATY

«  Reports and statistics: incident and natural disaster response resource and plan, post-disaster losses; make quick reports, general reports on the incident situation
- Share real-time information with people: Update warnings, danger areas, safe routes, relief locations; citizen interaction (sending feedback, requesting help)
«  Mobile app reflects the scene

 Integration with other systems and databases: connection of weather data, monitoring stations, surveillance cameras, loT sensors, integration of population data, planning,
infrastructure

6:57 ® - alll & G5 6:56 @ -

¢ Phan anh hién trudng €< Thém phan anh

o B 1ong déng ho nudc Noi dung
Ngudi tao: admin
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hang
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.. V& 6ng nudc
Ngudi tao: admin >

' r Ngay tao: 15/01/2025 09:01 Loai tai san
5 s Loai tai san:
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@ Chon anh
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smartWare- Environmental Resources MSATY

1. Water Resources Database
« Investigation and inventory of

2. Geological and mineral
databases

water resources « Mineral Resource Inventory
- Exploitation and use of natural « Mineral resource reserves
resources « Reports, statistics,
- Discharge - License
« Monitoring Station « Planning
« Planning

o P ".i‘.’
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n
) i a
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3
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4. Hydrometeorological Database 5. Surveying and mapping

3. Environmental Database

* Environmental qualit »  Hydrometeorological databased
* Biodiversit T monitoring - National Surveying
o Environme|¥tal Monitorin  Hydrometeorological forecasts . No image
e Statistics and reports ¥ and warnings »  Geography, national
* Environmental Planning . Loaﬂ?fggrggcrﬂigand
boundaries
 Place name

1. Climate Change Database
Levels and trends

Climate change scenario

The impact of climate change
Emissions Inventory

8. Remote sensing database
« Remote sensing metadata
« Remote sensing images

6. Marine and island natural
resources database

* Marine geology and minerals
* Marine biodiversity

* Marine Environment

* |slands

* Planning and plans
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smartware- Digital maps and shared databases MSATY

Supporting the centralized and unified management and exploitation of multi-sectoral
information and data; playing the role of a common geospatial infrastructure,

CONG THONG TIN DIEN TUf
CO SO DU LIEU VIEN THAM QUOC GIA

Bang ky | Bang nhap

integrating data from many sources and fields to serve urban management, traffic, _——

planning, natural resources — environment, natural disaster prevention and control, etc., — :

and at the same time serve as a foundation for the development of specialized digital Ol EaL ey
maps (such as tourism, agriculture, investment promotion...) and digital map-based IT I iU
Building and standardizing data: editing, digitizing and updating background data s

(topography, administration, hydrosystem, etc.), specialized data (traffic, planning, g:z:z:r;j e e

urban infrastructure, etc.), remote sensing data (raw image data, remote sensing
metadata, remote sensing image products, etc.); Standardize data in standard formats
and structures

Organize photos by region and time: sort photos by map grid, by time range to serve
quick queries

Remote sensing image processing and analysis: implementation of NDVI, NDWI, NDBI

3 p Chu giai
. . . pn . . . . \/< ¥! m[n]h:::déénh1/10000ném2014
indicators, land classification, monitoring of fluctuations, etc. e REREEe |

7 ) KinGlasg so’ dd str dung |&p nay
Integration and synchronization of sectoral data (spatial + non-spatial data): multi- - [ _
sectoral data interconnection (traffic, water supply and drainage, health, culture,

security...); synchronization of planning, current status, and operation data
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smartware- Digital maps and shared databases

 Digital map data lifecycle management: track update history, data versions, creators/editors, data descriptions, to ensure data integrity and traceability

 Update and maintain thematic maps

Access management and decentralization of data exploitation: establish access decentralization by user groups (agencies, managers, people, etc.); Data security and access

control

- Sharing digital map data with other systems: interdisciplinary connections, real-time or periodic data sharing by API, providing map services to third parties

Statistics, inventory, and monitoring of data use: monitoring the number of data layers, usage, and exploitation efficiency
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Smartward- Industrial zone Management

«  Management of planning and technical infrastructure and industrial zone planning:

O

O

O

O

Site management, land lot boundaries, functional planning (factory land, technical
infrastructure, trees, internal traffic...)

Management of water supply and drainage systems, electricity, lighting, telecommunications
Record problems, periodic maintenance schedules
Integrated 2D/3D maps, synchronized with planning data
Warning of violated planning areas
Management of enterprises and investors in the industrial zone:
Enterprise database associated with the land lot space on the digital map
Managing land lease contracts, reminding contract terms, site use charts
Environmental and safety monitoring in the industrial zone:

Integrated loT system, monitoring sensor for real-time monitoring of environmental indicators
(wastewater, exhaust gas, noise)

Threshold Warning, Pollution Level Map Display
Installing security cameras, heat maps to warn of fire protection
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Smartward- Industrial zone Management

«  Management of labor, housing, support services
o  General human resource database: number of employees, recruitment needs
o  Management of worker housing, canteens, garages, infirmaries...
«  Investment promotion portal and industrial zone information disclosure
o  Look up information: land fund, available infrastructure, costs, investment incentives
o  Gonnecting investors, supporting decision-making to choose a location

«  Reports, statistics, analysis: overall reports on land use, environment, enterprises,
investment; analysis of development trends, management risks

ABCECECRC N N H NS
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:.\\i ¢ 0 ~ 8 e
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Smartward- Agriculture MSATY

1. Rural Development Database |
- Co sd ha tang vé phat trién nong thon ~ S5t

—————
-~

1. Crop Cultivation and Plant Protection 4. Irrigation Database
. Tinh hinh phét trién ndng thon

Database Cong trinh thuy lgi

» Danh muc * Quy hoach thuy lgi * linh hinh thon "
+  Co s6 san xuat/ kinh doanh TT&BVTV +  Tinh hinh thién tai, sat 16 » Dirligu vé KHCN trong phat trign nong

+ Tinh hinh san xuat TT + il ligu vé KHCN trong thuy lgi thon

+  Quan Iy dat trng + VBPL vé thuy loi - VBPL vé phat trién nong thon

« Phong, chong dich bénh cay trong
« Phan bon va thudc bao vé thuc vat
o Dii ligu vé KHCN trong TT&BVTT

- VBPL vé TT&BVTT

8. Agricultural Extension Database
o Dil liéu vé chuong trinh khuyén nong
« VBPL vé khuyén nong

b. Forestry Database
« Danh muc

2. Livestock and Veterinary Database
« Danh muc

o (o sd san xuat/ kinh doanh CN&TY  Quén ly ring

« Tinh hinh san xuat CN&TY w NN @ « Vi pham trong khai thac riing
«  Phong, chong dich bénh o « Dii liéu vé KHCN trong thuy lgi
« Phan bon va thudc bao vé thuc vat « VBPL vé thuy g

« Dii ligu vé KHCN trong TT&BVTT

 VBPL vé CN&TY

3. Fisheries Database 6. Agriculture — Forestry — Fisheries Quality S Seatail " * /= 9. Agricultural Seed Database

- Danh muc Database e a2 - Danh muc
o (d sd san xuat/ kinh doanh thuy san « Danh muc 1; ) i\ﬂ\ « (Cd sd san xuat/ kinh doanh giong nong
« Tinh hinh nudi tréng va khai thac danh o «  Co sd san xuat/ kinh doanh san pham 58756 s SRESSEs nghiép
bat thiy san o | nong — 1am — thiy san e « Tinh hinh san xuat giong ndng nghiép
« Phong, chong dich bénh « Tinh hinh kiém tra chat lugng nong - « Dif liéu vé& KHCN trong phat trién gidng
o Khu vuc cam khai thac thiy san co thoi |am — thiy san nong nghiép
han « Dii liéu vé KHCN trong chat lugng san - VBPL vé giong nong nghiép
« Dii ligu vé KHCN trong thuy san pham ndng — |am — thdy sén
« VBPL vé thuy san « VBPL vé chét lugng san pham nong —

|am — thuy san



smartwar®S NDVI — Agriculture ne*- MSATY

« Agricultural Monitoring
o Monitor the status of crops, understand the yield of the field.

o Tools: large photo warehouses, help build maps, machine learning training, calculate image processing algorithms

o Data analysis throughout the crop life cycle: from Early Season Planning > > Crop Management > Harvest

o Continuous information with near-daily monitoring: Detect fluctuations with daily frequency to support decision-making at key stages of the crop development cycle

2014 2015 2016 2017 N&ng suat trung binh giai doan 2009-2017

thap cao

Nang suat trung binh hang nam tir 2009- 2017
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smartwar®S NDVI — Agriculture ne’f- MSATY

« Sustainable agricultural development

O

O

Optimize inputs: water, fertilizer...
Muia vu- Phap

Sustainable agricultural management: crop rotation, planting cover
5 5 P Platine T4/2020

trees, etc.

Tracking, mapping even with small-scale farms.

Mua vu- Phap
18/2020

Mua vu- Phap
111/2020

30



Smartwar®S NDVI — Agriculture

« Sustainable agricultural development
Crop yield management

O

O

Productivity Partition

Disease surveillance

PS, 3 April 2020 PS, 13 May 2020
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Average productivty 2009-2017
[ B

Quan ly nang suat cay trong

Land Cover Change

Understand how land is being
used, how it changes over time,
and what is being grown

PS, 17 July 2020 PS, 24 August 2020

Management zones derived from historical productivity

——g—

Average output

Phan viing nang suat

Area with
significantly
less vitality

Vegetation Health

Detect crop anomalies and
trends using vegetation indices
that leverage near-infrared
spectral band

4

anet. };}él‘i SAT Y

26 January 2016 — Issue detected

Giam sat dich bénh

Commercial Forestry

Estimate tree count, identify
tree stress and disease, and
monitor harvesting activities
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Smartwar®S NDVI — Agriculture

« Sustainable agricultural development
o  Monitor Soil Water Content

._“‘I \ L
\. California ™.

— |'

SOIL WATER CONTENT (im'/m")

Q0 Q1 02 03

Giam sat Soil Water Content tir T6/2018 - 2022 tai San Joaquin, Stanislaus,California.
2019 |2 nam duy nhat khdng bi han han trong lich sif ke tir 2012

ne’r. MSATY

SOIL WATER CONTENT (m?®/m?®)

0.0 0.1 0.2 0.3

Comparison of Planet's Soil water content (100m/px) and common
sources (Tkm/px)
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smartwar®S NDVI — Forest Monitoring Solution

 Monitoring Forest Decline Using Multi-Time Planet Satellite Imagery

LOJING, MALAYSIA%@Ianetscope « June 14, 2019
© 2024 PLANET LABS PBC. @FIDENTIAL & PROPRIETARY.

ot .
b - . 57
. ’g
) - y
; ™ v
R b1
. \

LOJING, MALAYSIA - Planetscope - March 31, 2020
© 2024 PLANET LABS PBC. CONFIDENTIAL & PROPRIETARY.

anet. % SAT Y
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smartward®S NDVI - Forest Monitoring Solution net

 Monitoring Forest Decline Using Multi-Time Planet Satellite Imagery
 Monitoring illegal activity in forests using multi-time Planet satellite imagery
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2020 . 2021 ' ___ WITH LOGS

A

»
z f.) :
Yutvy —

a2 N
..4...-.;- o o | T~ T~ -cgrrv L

oL

/l
4
Ad v N LY NY S
) .

— 3O H. 0 0

™y
¥
F.

e e Py
LOJING, MALAYSlK@anetscope « June 14, 2019
© 2024 PLANET LABS PBC. WIDENTIAL & PROPRIETARY.
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LOJING, MALAYSIA - Planetscope - March 31, 2020
© 2024 PLANETLABS PBC. CONFIDENTIAL & PROPRIETARY.
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smartward®S Optical - Change Detection Solution

 Provides real-time or near-real-time image data, to track urban, industrial and
rural changes

 Automatically detect new buildings or changing buildings

Eal 1F 4
il of g gt
Mman=m

L el

« ldentifying, inspecting and warning works that violate the planning

« Check the legality of the work, compare it with the licensing document

 Detecting trends in the development of transport infrastructure and public works

 Benefit:

o Supporting the timely detection of areas with rapid increase in
construction density, avoiding planning disruption

o Support to monitor the construction progress of large projects such as

bridges, roads, new residential areas, areas with abnormally fast

construction speed

o Supporting construction inspectors to reduce the time for field
inspections, optimizing management resources in handling construction

violations
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smartward®S - Landslide Monitoring Solution

S Synspective WSATY

Use the Land Displacement Monitoring (LDM) solution to develop areas at risk of landslides in areas with steep terrain.

«  Principle:

Synspective's radar image (SAR):

10°m Tm 103m 10°m
| |
Radio Frequencies | Wicrowaves | Infrared {1}

Visible Light

O
Image source: SAR X-band satellites developed by Synspective (Japan) (e.g. StriX-c, StriX-B) e H‘SARME e
Ground Resolution (GSD): ~1-3m ﬁ fffffffffffffffffffffffffffffff :
Shooting frequency: 14 times a day (with satellite), works in all weather conditions, day and night Optical 3 E 2 o
Interferometric SAR (InSAR) data: Detection of ground displacement below centimetres, in the radar direction (line-of-sight)
o Analyze the displacement of the ground surface over time through radar interference data, thereby detecting trends in subsidence, landslides, displacement and deformation of the ground over time
e  Qutput:
o  Map of displacement speed (mm/year); 5
o  Time series; ;
o Early Risk Warning I

« Practical Application:

O

O

O

 Advantages over traditional measurement:

O

O

O

Early detection of areas showing signs of deformation, subsidence or landslide, especially in hilly,
steep, or riverside areas

Continuous monitoring of high-risk areas to provide early warning and support response decisions
Supporting the planning and design of infrastructure works, helping to avoid dangerous areas.

Wide coverage, no need to place equipment in the field
Continuous monitoring over time (multi-temporal InSAR)

Easy integration into GIS systems and disaster risk management platforms
36



smartward - Subsidence Monitoring Solution for Traffic Works (Bridges)

Use a Land Displacement Monitoring (LDM) solution to monitor fluctuations and movements of the ground anc

Ground elevation change analysis: Radar data will be processed to detect changes in bridge elevation, helping to identify signs of subsidence or abnormal movement
Early warning and trend prediction: Through the analysis of trends of elevation changes over time, the system can warn of potential problems before they become serious hazards
The system works continuously, providing real-time information about the movements of the bridge and the surrounding area

Output: Map of displacement speed (mm/year); Time series; Early Risk Warning
Practical Application:

o Support in maintenanceand repair of works

o Support early detection, intervention and mitigation of accidents

infrastructure structures, including bridges.

o  Monitor the stability of the ground hefore construction and during the construction of a new bridge or renovation of an old bridge
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Thermal expansion coefficient
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smartwar®s - Dam subsidence monitoring solution X Synspective. MSATY

Using the Land Displacement Monitoring (LDM) solution to monitor the deformation of land and buildings over time, especially applied in monitoring the subsidence of buildings such
as dams.

Analyze the displacement of the soil surface over time through radar interference data, thereby detecting the tendency of subsidence and deformation in the ground structure
over time

Early Warning and Trend Prediction: Through the analysis of trends of ground change over time, the system can warn of potential problems before they become serious hazards
Output: Map of displacement speed (mm/year); Time series; Early Risk Warning
Practical Application:

o Monitoring dam subsidence, proactively adjusting protection measures before
incidents occur

o Support in maintenance and repair of works

o  Monitoring the stability of the ground before construction and during the
construction of a new building or renovation of an old building

Waduk Bajulmati, East Java, IND Batutegi Dam, Lampung, IND
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smartwar®s - Mining landslide Monitoring Solution X Synspective. MSATY

Use the Land Displacement Monitoring (LDM) solution to monitor the movement of soil and materials in the mine area.

Analyze the displacement of the soil surface over time through radar interference data, thereby detecting the tendency of subsidence and deformation in the ground structure
over time

Early Warning and Trend Prediction: Through the analysis of trends of ground change in the geology of the mine area over time, the system can warn of potential problems hefore
they become serious hazards

Output: Map of displacement speed (mm/year); Time series; Early Risk Warning « [Movetstina.

2
@

Practical Application:

Time period (D

o JStability Monitoring: Continuously monitor soil changes, detect signs of e il s A
landslides early.

2

RN
UPWARD
l » "
[
< r_‘
DOWN

) @ Mz

o Early Warning: Provides warning of the risk of landslides, helping to adjust the

mining plan.

= ; UV
> =
o ¢

7~

Total PS points O

o  Monitoring high-risk areas: Identify and monitor weak geological areas, and
104.43 345600

intervene in a timely manner.

o lLong-term forecasting: Predict long-term fluctuations, support sustainable
mining strategies, and reduce environmental impact.

Giam sat trugt |6 dat 6 mé Grasberg Mine (IDN)
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smartwarddobile — Reflect the scene on the mobile app MSATY

«  Asset and work volume aggregate dashboard
«  Manage asset listings: search and view asset details
«  Manage assets on the map: display data, background map, current location, map annotation

Task management: job notifications, job listings, job details, job updates

Scene reflection: update scene information, take photos of the scene

User information: account, password, history

4 . )

— 4 5 ) 4 5 )

G HE THONG QUAN LY HA TANG CAP NUGC o
€«  Chi tiét cong viéc sé #WO-51
XU 1y xf ¢8 héng ddng hé nudc Lﬂ TONG HQP KHOI LUGNG TAI SAN N6i dung

_ ho dan

28/04/2025 - 29/04/2025 >
Uu tién: Cao

Quan ly: Ky thuat 1

Nhap ndi dung

llYul-

Dém Truhong  Mai ph n Van phéan phd
- Thay thé déng hé nudc
28/04/2025 - 30/04/2025 >

Uu tién: Thap

A . Loai ta
e Quan ly: Ky thuat 1 -
S Chon v
- khach hang ph
bé du’égd gh nudc e s iy nald
. . ‘f 01/05/2025 01/06/2025 > Thalglan bat 82U Trang thai
Y Uu tie 01/05/2025 -~ i
Quén b: T 8ng phong ky thuat N A Chon v
Thai gian két thuc DMA Sy cé
01/06/2025 Anh hién trudng
Ngugi phu trach @ Chon anh
ooo e F
999 TONG HOP KHOI LUGNG CONG VIEC
Ngugi danh gia 1 12 Luu
Bang thufc Pa hoan
hién thanh

Chi phi du kién

N @ / N @ / 3@/

\_ / 0




Thank youl!

* GIS solution
* Map

* GIS database
« SDI

e SmartWard
» Satellite image

* Digital elevation model

‘Inbnet

QQS Synspective

INTERIVAP
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