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Engineering Technology, ESAT, Waves: Core Research and Engineering

f

t

t
f

t

f

t

Transmitted Linear
Chirp at Anchor

Perceived Linear
Chirp at Mobile Node 1

Perceived Linear
Chirp at Mobile Node 2

Perceived Linear
Chirp at Mobile Node Z

M
2

M
1

M
z

A

f

T
z

+ τ
tx

T
0

+ τ
tx

T
A

T
A

T
A

T
A

T
0

T
1

T
1

+ τ
tx

T
2

T
z

T
2

+ τ
tx

f
0

Δf
tx

Synchronized Wake -Up

τ
rx

f
2f
1

f
4f
3

Δf
rx

5



I N T R O D U C T I O N

P O S I T I O N I N G  S Y S T E M

P O S I T I O N I N G  I M P R O V E M E N T S

TO WA R D S  E A S E - O F - I N S TA L L AT I O N

CO N C L U S I O N



7

Model Based

Hardware Design

Optimal Anchor Placement

Scaling Distributed Deployment

Position Dependent Anchor Selection

Data-Driven

Input Features

Neural Network Models

Dynamic Assessment

Label-Efficient Self-Supervised

POSITIONING IMPROVEMENT STRATEGIES

Methodologies for Experiments



8

DATA-DRIVEN APPROACH
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Fac u l te i t ,  d ep ar tement ,  d i ens t  …9

POSITIONING IMPROVEMENTS FROM THE START

B. Cox, C. Buyle, L. Van Der Perre and L. De Strycker, "Towards 

centimetre accurate and low-power hybrid radio-acoustic 3D indoor 

positioning: an experimental journey", 2021 IEEE Indoor Positioning 

and Indoor Navigation (IPIN) CEUR Workshop, 2021.

CDFs of 3D RMSE in the Techtile Environment

µ [m]:      0.94 → 0.091   90.3%
P50 [m]:  0.69 → 0.078   88.7%
P90 [m]:  1.21 → 0.160   86.8%
P95 [m]:  1.29 → 0.194   85.0%

+ Anchor 
positions 
not known
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THE NEED FOR DATA

Published
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IEEE 15th International Symposium on 
Communication Systems, Networks and 
Digital Signal Processing (CSNDSP) 2026
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S E M I  S E L F - S U P E R V I S E D  L E A R N I N G  W I T H  C H A N N E L  C H A R T I N G  ( CC )

• Learn a chart: arrange signals in a map-like way

• Alignment of chart space to physical space (pseudo-)distance
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T R I P L E T  L O S S  P R I N C I P L E

• Learn a chart: arrange signals in a map-like way

• Alignment of chart space to physical space

Maximise Reference – Negative
Minimise Reference - Positive
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WIRELESS 
POSITIONING NODES



F a c u l ty  o f  E ng ineer ing  Tec hnolog y,  E SAT,  DR AMCO
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FROM CHART SPACE TO PHYSICAL SPACE

• Get some reference points e.g. 10 with known positions

• Affine alignment

GT

CC
Estimated
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CC VS GT-GNN TRAINING
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3D RMSE RESULTS
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Label-efficient and self-learnable
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EVOLUTION OF ACCURACY IN  FUNCTION OF KNOWN GT 
POSIT IONS
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3D RMSE RESULTS:  
CC FLAVOURS
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CONCLUSION

Support for EN devices

Accurate

Scalable and low-cost

Self-learnable and label-efficient
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