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Hyve Dynamics:

Transforming Automotive Performance with Real-Time Sensory
Data

Executive Summary

The automotive industry is evolving at an unprecedented pace, driven by the pursuit of
enhanced performance, safety, and sustainability. Traditional aerodynamic testing
methods, such as wind tunnel evaluations and Computational Fluid Dynamics (CFD)
simulations, can be costly, time-intensive, and insufficiently representative of real-
world conditions. Hyve Dynamics introduces an innovative sensory solution that
delivers real-time, high-density aerodynamic, thermal, and structural data. By
integrating this breakthrough haptic matrix technology, automakers and motorsports
teams can optimize vehicle design, enhance efficiency, and accelerate the transition to
electrification and sustainability.

Introduction

Automotive manufacturers and motorsports teams rely on aerodynamics to improve
vehicle performance, reduce drag, and enhance fuel efficiency. However, conventional
testing methods provide limited data coverage, requiring iterative adjustments that
prolong development timelines. The demand for real-time, high-resolution
aerodynamic and structural insights has never been greater, especially as electric and
autonomous vehicles become increasingly prevalent.

Hyve Dynamics delivers a next-generation solution—an ultra-thin, flexible sensory
matrix that conforms to complex automotive surfaces, offering an unparalleled level of
real-world aerodynamic insight.

Technology Overview

Hyve Haptic Matrix: A Revolution in Automotive Data Acquisition

Hyve’s advanced sensor skin provides high-resolution, multi-parameter data
acquisition in real-time. Key features include:
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¢ High-Density Sensor Coverage: 100+ sensors per 24 cm x 24 cm area,
capturing aerodynamic, thermal, and structural strain data.

¢ Ultra-Thin Design: Just 0.33 mm thick, ensuring seamless integration with
vehicle surfaces without affecting airflow.

¢ Multi-Parameter Measurement: Simultaneously captures pressure,
temperature, and strain to provide a comprehensive performance assessment.

¢ Real-Time Feedback: Immediate data availability for on-track, wind tunnel, and
road testing, enabling rapid design adjustments.

e Reusable and Scalable: Can be applied across multiple testing scenarios,
reducing costs and increasing testing efficiency.

By surpassing traditional aerodynamic testing methods, Hyve’s sensor matrix
accelerates automotive innovation, delivering precise, real-time data that optimizes
vehicle design and performance.

Performance and Benefits for the Automotive Industry

Hyve Dynamics’ technology provides significant advantages in multiple automotive
applications:

1. Enhanced Aerodynamic Optimization

e Optimizes vehicle shape to reduce drag and improve fuel efficiency in internal
combustion and electric vehicles.

¢ Validates CFD simulations with real-world empirical data.

o Captures boundary layer transitions, airflow separation, and thermal effects on
vehicle surfaces.

2. Accelerated Motorsports Development

¢ Provides real-time aerodynamic feedback during testing, enabling race teams to
fine-tune vehicle performance.

¢ Enhances tire load analysis and thermal mapping to optimize track conditions
and performance.

e Supports weight reduction and aerodynamic efficiency without compromising
structural integrity.

3. Electric Vehicle Efficiency and Range Optimization

¢ Reduces aerodynamic losses, maximizing battery efficiency and increasing
vehicle range.

¢ Enhances cooling system effectiveness by mapping airflow and temperature in
real time.

¢ Aidsin lightweight material testing and validation for sustainable vehicle design.
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4. Autonomous Vehicle Safety and Sensor Validation

e Assistsin sensorintegration for LiDAR, radar, and cameras by ensuring optimal
aerodynamic positioning.
¢ Validates airflow disruptions that may affect autonomous navigation and control

systems.
Comparison with Traditional Testing Methods
Feature Hyve Haptic Matrix Wind T.unnel CFD Simulations
Testing
. High (100+ sensors | Limited sensor Virtual simulation
Data Density 2 )
per 24 cm®) points only
Measurement Pressure, . Pressure only Modeled data only
Parameters temperature, strain
f t R i L
Integration Conforms to eqwrfas mode No physical validation
surfaces alterations
Reusability Reugable across Single-use setups |[Requires recalibration
multiple tests
Real-World . g Controlled Requires
. Direct empirical data . experimental
Validation environment only s
validation

Hyve’s technology significantly enhances data accuracy and testing efficiency
compared to traditional methods, ensuring superior aerodynamic performance

validation.

Impact on Automotive Innovation and Sustainability

Hyve Dynamics supports key automotive industry goals, including:

 Improved Efficiency: Reduces vehicle drag, enhancing fuel economy and
extending EV battery range.
o Reduced Development Costs: Cuts the need for extensive wind tunnel testing,
lowering R&D expenditures.
¢ Enhanced Performance: Enables real-time testing in both controlled and real-
world environments, optimizing design iterations.
e Sustainable Design Practices: Supports the use of lightweight materials and
aerodynamic enhancements for lower emissions.

This document is the proprietary information of Hyve Dynamics. The content within is intended for informational purposes only and should
not be reproduced or distributed without explicit permission.




Conclusion

Hyve Dynamics’ haptic matrix technology revolutionizes automotive aerodynamic and
structural testing, offering a scalable, high-accuracy solution for real-world data
acquisition. This breakthrough enables automakers and motorsports teams to
accelerate design optimization, improve energy efficiency, and drive sustainability in
vehicle development.

With the ability to capture dense, real-time aerodynamic data in dynamic testing

environments, Hyve sets a new industry standard for precision and performance in
automotive engineering.

Book a call with one of our team and find out what Hyve can do for your business:

https://outlook.office365.com/owa/calendar/DiscoverHyvesTechnology@hyvedynamic
s.com/bookings/
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