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TRANSFORMING URBAN MOBILITY WITH REN:
EDGE COMPUTING FOR SMARTER, SAFER CITIES
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Overview:

As cities grow and urban infrastructures face unprecedented demands, smart city
initiatives are essential for efficient, sustainable and safe urban living. The REN
Series offers rugged, customisable edge-processing systems, empowering cities
to manage traffic, enhance safety and optimise mobility with real-time data-driven
intelligence. With versatile configurations, REN systems could integrate with
sensors, loT devices and municipal networks, making them an ideal solution for
the complex requirements of smart cities.

Applications and Use Case Scenarios:
1. Real-Time Traffic Monitoring and Management

Scenario: Congestion management is a major concern in high-density urban

areas where unpredicted traffic build-up can lead to delays, increased emissions
and unsafe driving conditions. REN's high-powered edge computing could host a
responsive, intelligent solution by integrating data from multiple sources, including
cameras, road sensors and loT-connected vehicles.

Use Case:

« Dynamic Traffic Signal Control: REN configured to analyse traffic flow data in
real time, enabling the city to dynamically adjust traffic light timing, reducing
congestion and enhancing traffic flow.

« Incident Detection and Alerts: By processing real-time video feeds, REN
systems could detect accidents, stalled vehicles or obstructions and alert
response teams immediately, reducing incident response times.

« Predictive Traffic Analysis: Leveraging historical data, REN might forecast traffic
patterns and potential bottlenecks, allowing city planners to pre-emptively
adjust traffic signals or divert traffic in advance of peak times.
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2. Road Safety and Accident Prevention

Scenario: In urban areas, pedestrian safety and accident prevention are critical
challenges. With REN's edge processing capabilities, cities could actively monitor
intersections and high-traffic areas to reduce accidents and protect pedestrians.

Use Case:

« Pedestrian Detection and Priority Signalling: REN could potentially identify
pedestrians at crosswalks and trigger immediate priority signals, allowing safer
crossings and reducing the risk of accidents.

« Driver Behaviour Monitoring: REN might detect reckless driving behaviours,
such as speeding, sudden braking or improper lane changes, issuing alerts to
traffic management teams or directly notifying drivers via connected devices.

« Accident Prevention Protocols: In high-risk zones, REN could enforce safety
protocols by temporarily reducing speed limits or adjusting traffic lights when
abnormal driving behaviours are detected, creating a safer environment for
drivers and pedestrians alike.

3. Vehicle Recognition and Law Enforcement Support

Scenario: Effective vehicle recognition enhances traffic law enforcement,
supporting initiatives such as tolling, restricted zones and stolen vehicle recovery.
REN's sophisticated edge capabilities make it configurable for analysing data from
Automatic Number Plate Recognition (ANPR) systems and other enforcement
cameras.

Use Case:

« License Plate Recognition for Tolling and Restricted Zones: REN might process
vehicle data in real-time to enforce tolls or access restrictions, automatically
identifying vehicles and ensuring efficient throughput without congestion at toll
booths.

« Stolen Vehicle Detection: By comparing ANPR data against police databases,
REN might identify and flag stolen or wanted vehicles, aiding in law
enforcement efforts and improving public safety.

« Emissions Zone Enforcement: In environmental protection zones, REN might
identify vehicles based on emission standards, alerting authorities or issuing
fines for non-compliant vehicles, supporting city sustainability goals.
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4. Smart Parking Management and Optimisation

Scenario: Urban parking management is a growing challenge, with limited parking
leading to congestion, frustration and lost productivity. REN's edge processing
flexibility could enable cities to develop efficient, real-time smart parking systems
that could reduce the time drivers spend searching for available spots.

Use Case:

« Dynamic Parking Guidance: REN could potentially analyse data from parking
sensors and mobile apps, guiding drivers to available spots and reducing traffic
congestion caused by drivers circling in search of parking.

« Automated Payment and Enforcement: REN might handle automated parking
payments and enforce time limits in restricted parking areas, ensuring efficient
usage and reducing the need for on-ground monitoring.

« Demand-Based Pricing: REN could possibly monitor parking demand and
automatically adjust rates during peak hours, incentivising turnover and
optimising parking resource allocation.

5. Public Transport and Mobility Integration

Scenario: Integrating public transit and alternative mobility options is critical
for reducing urban congestion and supporting sustainable transport. REN could
facilitate smart city initiatives that connect public transit systems with real-
time data to improve scheduling, route optimisation and multi-modal transport
coordination.

Use Case:

« Real-Time Arrival Predictions and Updates: REN collects data from transit
vehicles, providing accurate, real-time arrival predictions to commuters via city
apps or digital signboards at transit stops.

« Adaptive Routing for Buses and Trams: By analysing road conditions and traffic
data, REN could enable transit authorities to reroute buses or trams in real time,
reducing delays and optimising transit routes.

« Integrated Mobility Solutions: REN might facilitate integration of multi-modal
transport, such as bike-share, e-scooters and ride-hailing, allowing cities to
provide commuters with a holistic view of available options for efficient route
planning.
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Core Features for Smart City Enablement:

1. Robust Processing Power: With configurable EPU, VPX and ESU card options,
REN systems could handle massive data influxes from various sensors and
devices, delivering real-time analytics and decision-making support.

2. Interoperability and Scalability: REN's flexible design could allow integration
with multiple systems and scalable deployment across citywide infrastructures,
providing a future-proof solution for expanding smart city projects.

3. Edge-Based Security: REN's edge processing capabilities could ensure sensitive
data is processed locally, minimising the risk of data breaches, latency issues
and dependency on external cloud services.

4. Environmental Resilience: Built for rugged conditions, REN is designed to
endure temperature extremes, vibrations and other challenging environments,
providing reliable performance in both indoor and outdoor settings.

Future Possibilities and Expansions:

« Al-Powered Predictive Modelling: By applying Al algorithms, REN could forecast
traffic congestion patterns, enabling cities to take proactive measures and
alleviate traffic even before issues arise.

« Vehicle-to-Infrastructure (V2I) Communication: With REN's edge processing
capabilities, cities could facilitate real-time communication between vehicles
and urban infrastructure, supporting autonomous driving and enhancing traffic
safety.

« Energy-Efficient Operations: REN could support sustainable initiatives by
optimising energy use across smart city systems, reducing the overall carbon
footprint and contributing to urban sustainability goals.

Summary:

The REN Series offers a robust, versatile and customisable solution for
transforming urban mobility and infrastructure. With its advanced edge processing
capabilities, environmental resilience and adaptability, REN is the project box for
the smart cities of tomorrow.
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Disclaimer:

The scenarios and applications described in this document are hypothetical in
nature and intended solely for informational and illustrative purposes. Actual
deployment, performance and results of the REN Series in smart city and traffic
management applications may vary depending on specific configurations,
environmental conditions and integration with other systems. The REN Series is
provided as a customisable edge processing platform, not as a finished product;
therefore, end users may need to modify, configure and integrate REN components
to meet their specific requirements. All users should perform thorough testing and
consult with qualified engineers to determine suitability for their intended use.
Unitronix disclaims any liability for direct, indirect or consequential damages arising
from the use or reliance on this document or the products described herein.

About Us

Unitronix are an innovative engineering-capable distributor and manufacturer
of rugged, embedded computing solutions for military, aerospace and high-end
industrial applications. Our own innovative Rugged Embedded Nodes - REN are
reusable, reconfigurable, recyclable, cutting carbon footprint and saving cost.
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