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The Goal

V Low unit cost positioning device (mass deployable)

I.'kurloo
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V Accuracy XYZ displacement daily at  2-5mm daily
(relative precision H €

V Unlimited 24h online access to results

V Fully automated processing
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Part A - Smart Positioning Device Features

1 N . : .
|l Fully integrated, compact, lightweight, IP67 rated
Precise GNSS chipset & _. llﬂgil I(urloo AR y g p g g
Antenna (no cables) = ~/
/ ] . .
#  Solar powered, battery life 14 days without charge
5 Solar power & Integrated GNSS chipset and Antenna (no cables)
Ran:gegd go wdtll1psstg d
Apressure oty & o/ o westherimpaces C%l Remote Operation, over -the - air firmware upgrades
08 Integrated smart environmental, accelerometer
7 o s sl ' and ground level sensors

b In te% rated ultrasonic ground
level sensor for f ll he ght
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Part B V Scalable Automated Processing Cloud
Computing Platform
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Part C V Accessible Business Model

% Low entry cost

t_@ Pay for what you use (per month)

iy 3 - tiered Monthly Pricing Models
(Hardware, Software and Support)
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GNSS Specifications

Monitoring Device

Reference Device

A, Constellation GPS GPS
kalOO Galileo Galileo
BeiDou BeiDou
QZSS QZSS
GLONASS
Signal tracking L1 of supported satellites L1, L2, E5b of supported
satellites
GNSS Antenna  Single-band helical Dual-band helical antenna
antenna
3 Horizontal Vertical
Accuracy Accuracy
2mm + . 3mm + 1.0ppm Daily / scalable to
0.5ppm RMS RMS* multiple readings

* GNSS Baseline length up to 1km

per day latency
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Test Case

EDM Calibration
Range
Leyburn QLD
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dE daily variations dN daily variations
0,006 0,006
0,004 0,004
0,002 l 0,002
= 0 Ihl A _I i | n ool . Bl — - _Il ‘l_ c 0 i_.i M ‘ - _I I_I-l 1 i ml. CR— Jl
d [ '1'1“ LI L rFE Y b L R L
-0,002 -0,002
-0,004 -0,004
-0,006 -0,006
19-04-2023 22-04-2023 25-04-2023 28-04-2023 01-05-2023 19-04-2023 22-04-2023 25-04-2023 28-04-2023 01-05-2023
BSTAL mSTA2 mSTA3 mSTA4 m STAS mSTA6 B STAL mSTA2 mSTA3 m STA4 mSTAS5 mSTA6
dU daily variations Station D Baseline Lengt L1 SNR Repeatability (mm)
0,006 (m) (dB) E N U
ggg‘z‘ | STA1 1082.912 40.05 0.5 0.8 2.6
R - I... | | | | i || || .“ il ||| | STA2 1052.954 37.63 12 10 18
-0,002 ||| | ‘I | ||| ‘ | STA3 902.5 37.68 1.0 0.9 2.0
ggg;‘ STA4 631.754 39.52 0.7 0.7 2.6
' 1004-2023  22:04-2023  25-04-2023  28-04-2023  01-05-2023 STA5 300.836 39.57 0.7 0.5 2.0
m STAL mSTA2 m STA3 = STA4 m STA5 m STA6 STA6 90.252 39.76 0.8 0.6 2.1
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Legal Traceability of Length for Electronic Distance Measurement (EDM) Equipment

LAB = Kurloo Derived baseline length : SQRT(dE"2+dN”2)

REF = QLD Department of Natural Resources, Mines & Energy (NATA Accreditation No. 15032)

U s = 2.45*(SQRT,( +, ))mm

U rer = + (0.5+1.3ppm) mm

En - (LA REF)(/ Y Y E,\= ISO Guide to the expression of Uncertainty (<1 satisfactory)

Additional uncertainty to be added if baseline monuments suspected of movement 0.0020 m

Line U, xr(M) REF (m) Ugedm) | DIFF (m) Ey Result
7-1 1082.9130 [eNe[e)zxk] 1082.9120 | 0.00191 0.0010 0.278
7-2 1052.9600 FReNe[ext:k] 1052.9540 | 0.00187 0.0060 1.275
7-3 902.5010 RNeNeekk(o) 902.5000 0.00167 0.0010 0.238
7-4 CRINAYLOR 0.00274 631.7540 0.00132 0.0030 0.824
7-5 <{o[oRsKICON 0.00224 300.8360 0.00089 0.0030 0.957 Note: Line 72 Unsatisfactory due
7-6 Ik 0.00259 | 90.2530 | 0.00062 | 0.0033 | 0.992 to higher multipath in monitoring

device location compared to other
devices

Organized By G@ H Diamond Sponsors @iﬂ og’Trimb|e

N S PS INTERNATIONAL FEDERATION THE SCIENCE OF WHERE"
OF SUIvoes



kurloo
Use Case

Slope Stability
Froggy Beach
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Froggy Beach, Gold Coast, Australia
A popular beachside tourist destination.

A Significant ductile creep above the beach.

A Cracking and movement in the footpath above slope

A Movement observed in boardwalk down to the
beach

Public safety risk
Negative impact on public space and nearby historic
areas
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Kurloo GNSS devices were installed to monitor the 3D mm
relative displacement of the slope on a daily frequency (4D)
V (X,Y,Z and Time)

Corresponding daily Bureau of Meteorology (BoM) rainfall

data fed automatically into the Kurloo Nest (online
processing platform ) to allow simple analysis of the relative
displacement to rainfall.

With over 2 years of frequent monitoring data, the slope
behavior clearly exhibits slips where daily rainfall exceed
50mm. Other trends are noticeable where expansion and
contraction occurs during lesser rainfall and drier periods.
This can be at times up to several cm.
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V Faster response times

V Quantifiable results to act upon

V Improved maintenance planning

V Justification of remediation expenditure

Daily readings from Kurloo highlight the relationship of
rainfall and displacement, which would not have been
apparent with infrequent manual monitoring surveying.

,,,,,,,,,,,,,,,,,,,,,,,,,,,

Fig 2 : Comparison to routine 3D displacement manual survey

Fig 1 : Kurloo2ily monitoring frequency measurement
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What new
frontiers can
Kurloo congquer?




