






















The Algorithmic Trade-off Matrix

Algorithm Power
Consumption

Tag Density
Limit

Infrastructure
Complexity

Primary
Use Case

1D ToF High Very Low Low (2 nodes) Peer-to-peer
ranging

2D/3D TWR High Low (150-200) Medium
(Min 4 anchors)

Low-density
robotics/drones

TDoA Ultra-Low
(7yr CR2032) High (2000+) High (Wireless

clock sync)
Mass asset

tracking, sports

Reverse
TDoA Medium Infinite Medium Privacy-first

navigation

PDoA Medium Medium Very Low
(Dual antenna)

Direction finding,
spatial awareness



Local Positioning System (LPS) Architecture
NODE A: The Anchors
Fixed perimeter devices
powered via PoE (Power over
Ethernet), creating the
stationary mathematical
reference grid.

NODE C: The Edge Server
Locally hosted machine
connected via Ethernet,
running the Locus RTLS
3D Engine to process raw
ToA timings into spatial
coordinates in real time.

NODE B: The Tags
Low-power mobile
emitters attached to
moving assets,
broadcasting their
presence to the grid.



Ecosystem Adoption & Growth Trajectory
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2030+
Mass Ubiquity
(6 Billion+ units, 2+ UWB
devices per phone)

2019
First smartphones &
automotive integration
(80M units)

2015
Industrial Foundation
(<5M units)

2021
The UWB Inflection Point -
Flagships, smart tags, door
locks (300M units)

Standards Drivers

• FiRa
- FiRa Consortium:

Driving interoperability
across smart home, retail,
and industrial loT.

CCC
- Car Connectivity
Consortium (CCC):
Standardising digital keys
and automotive spatial
awareness.

Time (Year)



The Radar Frontier: Contactless Sensing
Ranging vs Radar

Ranging

Channel Impulse Response (CIR)

Tag
UWB pulse

Two-way
Anchor UWB pulse

Micro-shift

Micro-shift (At)Radar

Am
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de

Single Node
(Transceiver)

Time (ns)
The system isolates micro-shifts in the CIR peak. Mechanical chest
displacements of just fractions of a millimetre correlate perfectly to
biological respiration rate and heartbeat, requiring zero wearables.



Sensing Modalities Matrix
Benchmarking Table

Modality Cost / Power Non-Line-of-Sight (NLOS)
Micro-

movements

Passive IR
(PIR)

Low Cost /
Low Power

Fails at
Non-Line-of-Sight (NLOS)

Cannot detect
micro-

movements

mmWave
Radar

High Cost /
High Power

Blocked by
common

materials

Excellent
micro-

movement
detection

UWB Radar
Medium Cost /

Ultra-Low
Power

١٨١٨٠١
Penetrates
materials

(True NLOS)

Highly
sensitive to
biological

micro-
movements

UWB Radar
Application Map

Automotive
• Driver distraction

monitoring
• Infant presence

detection.

Secure Computing _
• Biological presence

detection
authorising
laptop wake-up
protocols.

Gemini



Why 3DMatters?
• Precise jump height

& velocity tracking(Z-axis)
• Accurate vertical

load & impact force
data

• Better spatial
insights and tactical
analysis

2D Gameplay Map 3D Digital Twin
Jump Height: 76cm
Jump Velocity: 3.2 m/s
Impact Force: 6.5G
Vertical Load: High

Visual
Difference

2D Gameplay Map
Limited Z-Axis Data

3D Digital Twin
Full Spatial & Z-Axis Tracking
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Unleashing the Z-Axis Advantage
The only sensor to enable Z-Axis 3D tracking both indoors and outdoors.Because the most critical, game-winning moments happen above the ground.

5.2ft - 6.1ft4.8ft 3 . 5 f t

Basketball:
High Jump &
Power Dunks

Football (Soccer):
Leaping Headers &
Aerial Challenges

Volleyball:
Spiking at the Net& Blocking

Combat Sports:
Spatial Glove Tracking& Strike Trajectory
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Applied Biomechanics: The 3D Z-Axis Imperative

The Z-Axis Imperative:
2D GPS tracking
completely misses
vertical movement.
UWB captures the Z-
axis, unlocking
critical biomechanical
data.

Sport-Specific
Kinematic Nodes

- Basketball & Volleyball:
Vertical jump height,
flight time, landing force
(vertical load), and exact
dunk/spike elevation.

• - Soccer: Leaping header
reach mechanics.

- Combat Sports: 3D glove
trajectory mapping and
punch speed vectors.

Z-Axis Data:
Vertical acceleration,
Jump Height (Ah),
Landing Force (F_v)

Locus
Connect



Competitive Teardown: Overcoming Physical Limitations
Catapult (GPS)

Constraint: Satellite

dependency.

Failure Point: Useless
indoors (arenas/gyms) and
loses accuracy in tight,
close-quarters athletic
clustering due to signal
blocking.

PlaySight (Optical Vision)

Constraint: Camera
line-of-sight dependency.

Failure Point: Occlusion.
When a player is
surrounded by defenders,
cameras lose the tracking
node entirely.

Locus (UWB Sensor Fusion)

Advantage: Wearable unit
fuses RF UWB tracking real-
time heart rate biosignals.

Superiority: Immune to
line-of-sight occlusion.
Penetrates human bodies to
deliver an unbroken 3D
telemetry stream indoors,
regardless of player
clustering.

Locus



Ultimate Wearable
10cm High-Accuracy:
Patented spatial positioning systemfor micro-movement analytics, •

Integrated Biosignals:
Real-time physiological data
(Heart Rate) without requiring
cumbersome extra straps.

....

Full 3D Z-Axis Tracking:Capturing vertical metrics,not just flat X-Y coordinates.

Dual Outdoor + Indoor:
Flawless transition and tracking
support between indoor
arenas and outdoor pitches.
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