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Company background

Albora Technologies Limited

/\

Founded in by Anselm Adams in the
United Kingdom with offices in London
(HQ) and Barcelona.

Our vision is to deliver high-accuracy
geolocation to everyone, everywhere.

Our mission is to softwarize geolocation

technology to make it available to the
mass-market.

https://albora.io
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Board members:
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Current GNSS positioning challenges

affected by errors at different levels

GNSS satellites

ClOriit ‘gﬁg_j ﬂﬂa “@“ ?@% Traditional approaches that
0cKsS ” deliver accuracy in challenging
scenarios:
lonosphere
-~ h Hardware-based, targeting
roposphere niche segments with localized
coverage. Thus, expensive.
y,
Environmental
Multipath
. [ A
Device — Y — ) :
Errors Open sky Built-up areas Soft indoors
2-5m 5-500m no position
(if positioned at all) unless aided with other Al BORA

SEensors



Albora high-sensitivity solution

enables high-sensitivity positioning for challenging environments

GNSS satellites

&L Y s e

4 = &

) ALBORA

EEEEEEEEEEEE

Cloud/edge-based Location as
a Service platform

2
!',;@
Open sky Built-up areas Soft indoors
2.5m ~6 m ~17 m

ALBORA



Albora’s cloud/edge platform

Scalable, ubiquitous, interoperable and extensible

Algorithms

e Software-based \ e Anti-jamming

e Ubiquitous Anti-spoofing

e User-friendly (HW-agnostic + Plug &
Play service)

e Affordable SaaS model

Analytics

High-accuracy

High-sensitivity

Ideal approach for the mass-market

Inbound data

© 2022 | ALBORATECHNOLOGIES esa /\I—BOR/\
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Relevant use cases for high-sensitivity location services

Improved geolocation data to widen location-based services value proposition

Accurate user’s location

e Emergency/Panic button.
e Locate and rescue support.

e Firstresponders.

© 2022 | ALBORATECHNOLOGIES

Critical infrastructure

e Location of sensitive assets in
challenging scenarios.

e Regulation compliance.

e Safety.

Industry 4.0

e Soft-indoor geolocation.
e Geo-fencing

e Logistics support.

f2esa ALBORA
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Project background and objectives
Background

Centralised / Remote
asset management platform
The product is a cloud-based snapshot 2 O

GNSS solution that provides augmented
signal sensitivity and antijamming GNSS
capabilities. Signal

—_
—

—

Key Features of Alcore technology: é e
e Direct Position Estimation (DPE) )
enabled receiver for enhanced
sensitivity. .
e Robust Interference Mitigation (RIM) ALBORA Rx

for resiliency under jamming  GNSS Antenna RF signal
interferences. « RF Frontend Snapshot

e Cloud-based, software-centric
architecture.

EDGE / Cloud
Platform

ALCORE

~esa ALBORA

TECHNOLOGIES
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Project background and objectives

Development objectives

High sensitivity and
robust GNSS snapshot
processing

Improve L1/G1 operation

Add L5 band support

Implement Direct Position
Estimation (DPE) based integrity
algorithm

Incorporate anti jamming techniques
based on Robust Interference
Mitigation (RIM)

© 2022 | ALBORA TECHNOLOGIES

Reliable and scalable
edge and cloud-based
software solution:

Handle a large number of receivers
Reduce memory footprint and
CPU-time

Asset registration and identification
Multi-tenancy, authentication and
authorization support

10

Test campaign and
validation consolidation:

e Validating the end-to-end technology
in relevant environments.
e Benchmarking against COTS

esa ALBORA
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Product performance

Evolution

Heritage product

Snapshot 100 ms

Bands L1/G1

Signals L1CA, BeiDou BIC,
Glonass L10F

Horizontal accuracy | 3 m CEP

Velocity accuracy X

Sensitivity 29 dB-Hz

Time-to-first-fix 40 second

DPE integrity X

Antijamming X

© 2022 | ALBORATECHNOLOGIES

Product at the end of the activity

Snapshot 100 ms

Bands L1/G1 LS

Signals gigeg lIcE):] (a:S,SGESC) IE1 CA, BeiDou Galileo E5a, GPS L5, BeiDou B2a
Horizontal accuracy 2.5m CEP 1.7 m CEP

Velocity accuracy 0.3 m RMSE 0.3 m RMSE

Sensitivity 21 dB-Hz 21 dB-Hz
Time-to-first-fix 10 seconds 15 seconds

DPE integrity

Antijamming

%- =
EEF

12
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Product performance

Sensitivity analysis

Sensitivity
0 o 100 A : t—l—t S d
e Computed using a GNSS signal | pesd W < twa deeps
simulator : / <G—> | e
q g 9 80 A ' / al :
e Simulated open-sky scenario with : ’ h |
CNOs ranging from 10 dB-hz to 30 S L L
:: 60 - 1 f 1 1
dB-Hz 2 ] - S dB] | Received C/No [dB-H
. . I g I I i i i %
° DPE shows a gain of 8-9 dB-Hz with z | | | ; cenario Attenuation [dB] eceive ol z]
> 40 - : [ : .' Outdoor <10 >33
respect to two-steps £ L . Soft-indoor 10—20 2535
L v Indoor 20-35 10—25
207 | Do Deep-indoor =35 <10
*~ L
;) i Table 1: Classification of GNSS working environments.
01 i-i—*--i-h—T*-ﬁ-ﬁ--ﬁ—ﬁ-*-ﬁ—i—f-?—ﬁ-*
10 15 20 % 30
| C/NO [dB-Hz]
Deep-indoor | Indoor |  Soft-indoor
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Test campaign results

Anti-jlamming

Anti-jamming results

e Computed with RFI and GNSS signal
simulator
e Three different scenarios considered
o Single-Tone continuous wave
o Swept narrowband CW
o Swept wideband CW
e The RIM anti-jamming technique is
able to mitigate the effect of
jamming with high 1/S ratio values
e Benchmarking against a commercial
off-the-shelf receiver (COTS1)

© 2022 | ALBORATECHNOLOGIES

Benchmarking results

Anti-jamming Disabled | Enabled
Single-Tone CW | +3 dB +20 dB
Swept +10 dB +20 dB
Narrowband CW

+5 dB +20 dB
Swept Wideband
Cw

CNO [dB]

8

b 8
v

Swept narrowband case

Average CNO
A Ty Y "A .............
s
-~ S
Y \
N "\",,_
—— Disabled Antijamming % v
1 Enabled Antijamming B ¥“\,\
4l==- corsi . R
0 20 40 60 80 100
IS [dB]
Number of visible SVs
5 = G
______ ' \
~ A
\\
P
| Va
1
"
\
. .
Y
0 20 40 60 80 100
/s [dB)
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Test campaign results

Challenging scenarios

Complex environment scenarios
o  Multi-path rich urban canyon
o Industrial area
o Mild indoor
Dynamic vehicular test
Benchmarking: 2 COTS receivers
Ground truth: Obtained with an RTK
receiver with dead reckoning

16

Receiver

AlbaSnap
(Alcore)

COTS2 COTS3

Configuration

L1-G1/100ms

Cold Start | Hot Start Cold Start Hot Start

TTFF [s] 10 N/A 31 N/A N/A
RMSE Horiz. Position [m] 8.60 N/A 6.44 N/A N/A
CEP [m] 6.70 N/A 3.27 N/A N/A

© 2022 | ALBORATECHNOLOGIES

1 ? Reference
Q COTS2 (hot start)

? Two-steps

¥ v.—"
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Test campaign results

Challenging scenarios

Receiver AlbaSnap COTS2 COTS3
(Alcore)
Configuration L5/100ms Cold Start | Hot Start | Cold Start | Hot Start
TTFF [s] 15 39 19 N/A N/A
RMSE Horiz. Position [m] 6.98 19.93 16.44 N/A N/A
CEP [m] 5.64 20.17 15.57 N/A N/A

© 2022 | ALBORATECHNOLOGIES
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Test campaign results

Challenging scenarios

Soft indoor scenario

Speed up to 71.352 km/h

Receiver AlbaSnap COTS2 COTS3
(Alcore)
Configuration L5/100ms Cold Start | Hot Start | Cold Start | Hot Start
TTFF [s] 15 N/A 14 N/A N/A
RMSE Horiz. Position [m] 24.69 N/A 34.31 N/A N/A
CEP [m] 17.26 N/A 33.95 N/A N/A

‘ =
L

adis
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Band Velocity RMSE
[m/s]
L1/G1 0.989
L5 0.254

18

Dynamic vehicular test

@ AlbaSnap

== COTS3
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Conclusions

Albora Technologies Limited

Conclusion Future work

e Development objectives achieved e Snapshot RTK
o Improved L1/G1 band performance o  Bringing high accuracy to snapshot positioning
o L5 band support o RTK fix feasible with snapshots shorter than 40
o DPE algorithm with integrity increases sensitivity ms
o RIM algorithm increases robustness to jammers o Aiming low-power low-cost devices
o Asset and user management support

e Test campaign
o Performance benchmarked in challenging ’;

[ o»

" :://
% P
[
% Assistance data
2,
AN i
LU

scenarios

Base station

Snapshot data
Snapshot receiver PVT

https://www.gpsworld.com/research-roundup-advanced-high-precision-gnss/

J J
f2esa ALBORA

TECHNOLOGIES

© 2022 | ALBORATECHNOLOGIES



Contact Us

Albora Technologies Limited

info@albora.io

ALBORA

TECHNOLOGIES

© 2022 Albora Technologies Limited. All rights reserved.


http://www.albora.io/

