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CHALLENGES

HOW TO MAKE MONITORING SOLUTIONS
MORE COST EFFECTIVE & EASY TO
OPERATE?

Monitoring solutions have become the cornerstone of any risk management, business continuity or smart
maintenance strategy. In this sense, wireless technologies have helped significantly to make monitoring cost
effective and easy to operate. But as the availability of technologies grow, different problems start to arise - and
engineers face now issues such as:
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Access to high quality Network flexibility and Open and scalable
data reliability technology
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WORLDSENSING
loT REMOTE MONITORING SOLUTIO|

The end-to-end, open, interoperable and reliable wireless system for
your infrastructure monitoring needs

MOST TRUSTED D MOST SCALABLE

3000 deployed networks across 70 A system that lets you expand, change
countries, monitoring more than 170k or reconfigure depending on the project
sensors and instrumentation needs

MOST COMPLETE

Broadband and narrowband capabilities.
Instrumentation and the most complete catalog of
sensor integrations in the industry.

AZBR 9001:2015
Iso 27001:2013
NSt 14001:2015



POWERED BY WORLDSENSING

Enabling data - driven decisions through secure

and robust connectivity tools

NARROWBAND COMMUNICATIONS

WORLDSENSING APP

For long-range, unattended, low -packet -rate PR ) — \ @i INTEGRATION —
roiects EDGE DEVICE - € BN PAVAN
p ] ) LONG RANGE D e (HTTPAPI
RADIO CALLS, MQTT
Take advantage of our main communication ourcoun  SFTPPUSH
system based on LoRa/LoRaWAN technology SensoRs CMTEDGE SOFTWARE
to cover vast distances with low -power
devices.
Data generation and acquisition Data communication Connectivity management Analytics
BROADBAND COMMUNICATIONS
Data- intensive, high - power monitoring
projects. seNsoRs
Grmmneneeennnnaaaas @ ____________________ > M g SENSEMETRICS APP
Leverage the power of advanced broadband CELLULAR -
P . . BROADBAND
loT data aCC]UISItIOﬂ and communication GATEWAY SENSEMETRICS

technology to connect data -intensive sensors

to your software using 4G networks. Connectivity management and analytics

Data generation, acquisition and communication
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1.
EDGE



EDGE DEVICES

WIRELESSLY
COLLECT AND
TRANSMIT
DATA FROM
ALL YOUR

GEOTECHNICAL
AND
INDUSTRIAL
SENSORS

With Loadsensing, leverage
the power of loT

+10 YEARS OF OPERATION

The data loggers and sensors are
battery - powered and can last up to 10
years with little or no maintenance.

SIMPLE CONNECT AND COLLECT
Connect-and- collect technology with
customizable data acquisition rates
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VERSATILITY

Integration with all leading geotechnical
and structural instrumentation and
monitoring sensors and systems .
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LS-G6- VW 1M LS G6- VW LS-G6-VW-RCR

VIBRATING WIRE

Automate data collection by wirelessly connecting
instruments like piezometers and load cells to your
monitoring systems.

With an internal barometer, they also transmit
barometric pressure data.

The VW RCR, a 5 channel device, measures stress and

strain in concrete segments.
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EDGE DEVICES

WIRELESSDATA LOGGERS
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ANALOG

Connect analog sensors like load cells and
thermometers easily to your monitoring systems.

The 4-channel version supports inputs from most
analog sensors, accommodating voltage, current,
and resistive transducers.

The Piconode, a 3-channel wireless logger,
features configurable analog, thermistor, and pulse
counter channels for cost - effective data capture.
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DIGITAL

The optimal choice for wirelessly streaming data
from sensors with RS485 communications and
other proprietary protocols to your information
systems.

Utilize its autonomy and long -range
communication capabilities to connect digital in -
place inclinometers (IPIs) and multipoint borehole
extensometers (MPBX) in areas with limited
connectivity or power sources.

Additionally, the digital logger seamlessly
integrates other digital sensors used in
geotechnical, structural, process control, and
environmental monitoring
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LS-G6-TIL9O-|

TILTMETER

The Worldsensing Tiltmeter, a 3- axis
wireless sensor, measures inclination
changes in both fixed structures and
ground movements.

These sensors are crucial for
monitoring ground stability, structural
integrity, and slope settlements, as
well as railway tracks where
minimizing external parts is essential.

EDGE DEVICES

WIRELESSSENSORS

LS-G6-TIL90-XE

LS-G6-TIL90- IE

EVENT DETECTION
TILTMETER

The Tiltmeter Event Detection is a smart,
3-axis wireless tiltmeter designed for early
detection of ground movements. lts
embedded edge algorithm increases data
frequency when predefined thresholds are
reached, providing timely insights.

Monitor land stability in real time and
make swift, data - driven decisions to
protect people and the environment.

LS-G6-LAS-TIL9O

LASER TILTMETER

The Worldsensing Laser Tiltmeter
combines a laser distance meter and
tiltmeter into one device. The laser
measures relative distance to
reference points, while the tiltmeter
detects changes from vertical level in
ground or structures.

This wireless sensor provides robust
data for monitoring inclinations,
movements, and slope or
infrastructure settlements.

VIBRATION METER

LSG7ACLBILH-VIB

VIBRATION METER

The Worldsensing Vibration Meter is a
wireless sensor for automated,
continuous vibration monitoring. It
includes a tri-axial accelerometer and
an edge algorithm for threshold
breach detection of vibration
parameters like LAW/PPV and
frequency.

Comply with vibration regulations for
building integrity (e.g., DIN 4150-3,
BS7385- 2) and human effects (e.g.,
1SO263% 2).



LOADSENSING LONBRANGE NETWORK CONFIGURATION

Loadsensing Connectivity benefits
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LONG RANGE LOW POWER LICENCE FREE SPECTRUM HIGH CAPACITY END-TO-END
SECURITY

LOADSENSING in CONSTRUCTION PROJECT
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LoRaWAN'

OPERATIONAL
ROBUSTNESS




MONITORING SOLUTION

2.
CONNECTIVITY



CONNECTIVITY

LoRa

4G Rugged Gateway

Simple and reliable LGRaMWAN'

CEENOGOAGEAADGCQ @At T 4400Q@:HOJ 1 QAT ¢ E¢cAAOOGQIEEDNOGG
narrowband networks. It is an industrial gateway used to connect LoRa and LoRaWAN

i projects with high performance relying on an optimized hardware system:
{
" o] Backhaul connectivity ~ : 4G Worldwide module with 3G fallback, and Ethernet
(RJ45)
o] Fully integrated and internal/external antennas GPS, 4G, LoRa/ LoRaWAN
m o] Carrier grade - IP67 casing for industrial use
Powered by Wordsensing o] Mounting kit allowing simple and quick installation without opening the casing
o] Built-in high -rejection filters  for co-location with other radio devices and
I | ) enabling strong interference resistance
Powered by Worldsensing

o] PoE injector powered



CONNECTIVITY

L§Ra
Edge Repeater
Extend LoRa network
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Ideal for Underground Environments

Powered by Worldsensing that include intricate topologies, radio signal obstacles or poor internet connectivity: long urban tunnels with several turn s
| widespread areas with tall vegetation, galleries, ventilation shafts and other underground infrastructures

IJ !1' The key component of this network topology is the CMT Edge Repeater software version. The repeater is able to receive a signa |
from a node and retransmit it to the gateway. You can install repeaters strategically to overcome radio signal obstacles such  as
walls, ramps and curves to transmit data up to 10 km underground. LoRa Tree runs in a single -gateway configuration through CMT

Edge.



Thread"®
Data-logger & Gateway

= ‘- :
High Data - rate networks
ThreadX3®
0 2in1l- 10T Data-Logger & Gateway
As a wireless gateway, the Thread X3 enables efficient
Powered by Worldsensing connection with compatible low -power devices and smart

Sensors

- ’ 0 Intelligent Wireless Networking

Automatic network role detection Gateway, Repeater, or
Endpoint

SECURE WIRED NETWORKING
10/100 Ethernet interface with end-to-end
encrypted communication secured by TLS 1.2

0  Adaptive and Resilient

AC or Sol | . . . .
or Solarpanepower Self-forming medium -range wireless mesh networking

| | = Operate on 600+ cellular networks across 190 countries. No
provisioning or carrier management required

000 00O &  Globally Compliant Cellular
| |

03 02 01 EXTENSIBLE SENSOR CONNECTIVITY
supporting unlimited monitoring
possibilities
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3.
MANAGEMENT SOFTWARE
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THE SOLUTION FORSTANDALONELORA NETWORKS |

Choose CMT Edge to manage an individual and private
network for your IoT monitoring project. All the collected
data will be contained in the gateway to ensure simplicity
and full independence.

E Single site, single gateway management for
controlled environments

E Setup and configure your devices and
network with a very simple plug -and-play
process

E Locally export csv and configure file transfers
in Modbus TCP, FTP/FTPS and MQTT

E Limited management and network size due to
HW capabilities

E Optional : Leverage the capabilities of
extended radio communications with LoRa
Tree networks

CMT Edge ®

Network: 21781

/ Natworks | 21781

Stas  Configuration

Comments 16 March 2022 - GW 21163 installed

Compacted custom CSV & compacted-custom-readings-21781-temperature-current dat '.
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CMTCloud” LBRaWAN

MULTIPROJECT, MULTHTENANT,MULTI-NETWORK PLATFORM
FOR ALL YOUR DEPLOYMENTS

Manage all your networks and assets across all your CMTCloud @

monitoring projects from a single platform,

regardless of where they are deployed around the & Deicaroun T
world: .
s e =
A Womn o
E Multi- site, multi - project. Full visibility of network " o0 e s | A
performance 24/7 online @
E Full scalability and redundancy with networks b
that can manage multiple projects and devices
simultaneously. Meooen  ®ie
& W B e
E  Generate sub-groups from the connected ‘ r
devices to simplify the management process of
technology and data ol S
0303 steway 3 156770923 [orine ] % Battery 20d 18h 11min
E Advanced features, such as Business Rules somom  mm “ e
generator and User Management engine to — O 250 PS

further automate complex processes

E No limitation in terms of network size and data
storage. Historical data available

E Export csv and configure file transfers in TCP,
FTP/FTPS and MQTT (client/broker)
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4.
APPLICATIONS



Early Warning System

Landslide Monitoring

Introducing Early Warning Systems for Ground Movement,
a complete end -to-end solution that allows you to detect
real-time deviations and trigger automatic events to
prevent or minimize risks of ground movements.

Using Worldsensing wireless sensors and the readily real-time connectivity
with the leading data visualization software Sensemetrics, you can focus on
delivering a valuable Early Warning System relying on an easy to deploy
solution for ground movements monitoring.

sensemetrics
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ENVIRONMENTAL MONITORING

FLOOD MONITORING SYSTE

Take advantage of an all-in- one system for flood monitoring.

Data visualization and alert
management platform -

Lakes and reservoirs water
level monitoring

Using a single ThreadX3 station, you can monitor water levels,
weather parameters, and have visual aids through a camera to have
real time data on the evolution of water bodies.

Sensor integrations  allow an easy connect - and- collect deployment
to have systems running with minimum installation costs.

*OAAOOI 2GQ0¢ A¢ Qi €lGsEsghe gap forfiud fystemA ¢ € O
convergence, allowing you to have all data in a single place for fast
data- driven decision making for flood monitoring.

ThreadX3
- ‘

k >
Weather station J‘!

|
1

Dam water level monitoring

Water level

River water level monitoring



Rio Grande Reservoir, Colorado, U.S. Los Angeles Reservoir, U.S.




loT Remote Monitoring Solution

Bridges

Remotely manage and monitor your
network and all deployed devices,
either on-premise or through the cloud,
using a gateway that sends data to the
Connectivity Management Tool
(CMT). Integrate your data analytics
software in CMT to create complete
monitoring reports.

STRUCTURAL MONITORING

Monitor static deflections of the
structure with the Tilt90-X, 2-in-1
inclinometers and data loggers,

e Check the relative distance variation

between piers with the LaserTilt90
wireless sensor, a 3-in-1laser distance

meter, inclinometer and data logger.

o Monitor pressure, force and
temperature using strain gauges and
thermistors under the deck or
embedded on the armor connected to
a Vibrating Wire 5-channel data
logger.

Assess joint displacements and/or
cracks evolution with crack meters
connected to a Vibrating Wire 5-
channel or Piconode.

Measure tension force
with a load cell connected to a
Piconode on stay cables.

WORLD Q. SENSING

GEOTECHNICAL MONITORING

Monitor wind velocity, wind direction,
ambient temperature, rain, etc. with a
Meteorological Station connected to a
digital logger.

ENVIRONMENTAL MONITORING

e Connect a water level meter to an
Analog 4-channel data logger.

° Measure vertical deformation at
various depths with a multi-point
borehole extensometer (MPBX)
connected to a Vibrating Wire 5-
channel data logger.



Forest City Bridge, Malaysia



Forest City Bridge, Malaysia
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T1A & T1B Chart & Data I Back to Dash Board |

Current Time, Malaysia  28-07-23 05:47:01 PM

T1D & T1F Chart & Data I T2A & T2D Chart & Data |

Data Range: 27-07-2023 00:00 - 29-07-2023 00:00
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‘ Application in TBM Tunnelling

Tiltmeters are embedded in each segment
Automatic convergence measurement immediately after ring completion
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TBM Tunnel monitoring

Instruments inside a tunnel structur€TBM Tunnel section)

l Pressure Cells
_p«— Strain Gauges

O Prisms/LASTIL90
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loT Remote Monitoring Solution

loT Remote Monitoring
in the Rail Industry
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Remotely manage and monitor your
network and all deployed devices,
either on-premise or through the cloud,
using a gateway that sends data to the
Connectivity Management Tool
(CMT). Integrate your data analytics
software in CMT to create complete
monitoring reports,

GEOTECHNICAL | GEOSPATIAL MONITORING

Monitor lateral displacement due to
slope instability with the Tilt90-X,
Wireless Tiltmeter with external
antenna, mounted on a pole and
installed on a slope.

° Connect a rock detection system to a
Piconode.

° Monitor in-depth lateral displacements
of the subsoil due to instability and/or
presense of discontinuities using a
string of in-place inclinometers
connected to a digital logger or a
ThreadX3 for longer chains.

° Measure track conditions (cant, twist

and height variation) with a Tilt90-i,

Wireless Tiltmeter with an internal
antenna.

DISCLAIMER:

All content published or distributed by Worldsensing is made available for the purposes of general information. You are
not permitted to oublish our content or make anv commercial use of our content without our exoress written consent.

WORLD c. SENSING

Measure pore water pressure and water
level variations associated with vertical
displacement and bearing capacity of
the soil with vibrating wire multipoint
piezometers connected to a Vibrating
Wire 5-channel data logger.

Monitor vertical displacements linked to
soil settlement with a multipoint
borehole extensometer (MPBX)
connected to a Vibrating Wire 5-
channel data logger.

STRUCTURAL MONITORING

Analyze soil cracks that can lead to soil
failure with a crack meter connected to
a Piconode.

Integrate automated remote visual
observations to your condition
monitoring program with a field camera
connected to a Thread X3.

ENVIRONMENTAL MONITORING

Monitor wind velocity, wind direction,
ambient temperature, rain, etc. with a
Meteorological Station connected to a
ThreadX3.



Rail monitoring parameters

Monitoring can help avoid critical faults in three areas: the track, the subsurface and the railway surroundings,
including embankments, retaining walls and so on.

Track geometry

The safety of the railway depends not just on the vertical alignment of the track but also the extent of twist or
cant gradient. This is how the difference in elevation between the outer and inner rail varies over a given length of

track. Monitoring systems can detect changes in these parameters and make sure track irregularities do not

reach dangerous levels.

Cant

The measurement of the
difference in elevation
between the outer rail and
the inner rail is called cant in
most countries.

1

Twist or Cant gradient
Track twist may be used to
describe cant gradient
which may be expressed in
percentage of cant change

per length unit.

e

Vertical alignment

It is the surface
uniformity in the vertical
plane.
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