CASE STUDY

HELIARX
USAGE SCENARIO

I Introduction

Helicopters often operate in challenging conditions and remote areas, frequently away from conventional communi-
cation infrastructure. In such environments, effective and reliable communication is critical for the successful
completion of operations. HeliARX is designed to address this need by optimizing and providing satellite communi-
cation for helicopters.

Helicopters primarily rely on Line of Sight (LoS) communications, which involve signals transmitted to and from
ground station towers. While this technology is generally sufficient, it has limitations due to operational flight ranges
and local topography, such as mountains and valleys. Additionally, pilots lose connection with towers beyond
approximately 150 miles (240 km) due to the Earth's curvature.

Challenging Operational Conditions
Helicopter operations often take place in remote areas, far from traditional communication infrastructure. In moun-
tainous, forested, or isolated regions, conventional communication systems can be inadequate or unavailable.

HeliARX's Role

HeliARX is designed to ensure uninterrupted and reliable communication in such challenging conditions. Developed
by CTech, this product consists of a Satcom-on-the-Move (SOTM) antenna and a satellite modem with a specialized
waveform that ensures seamless connection even amidst helicopter rotor disturbances. This solution addresses the
communication challenges faced by helicopter operations.

Operational Data Transfer and Emergency Communication

HeliARX is designed to facilitate operational data transfer and emergency communication. Using this technology,
helicopter crews can quickly receive mission updates and communicate instantly during emergencies. The scenari-
os detailed below provide an in-depth understanding of HeliARX’s contributions to helicopter operations.

HeliARX System General Structure shown in Figure 1.

Figure 1 HeliARX System General Structure
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I Usage Scenario
Scenario 1: Search and Rescue Mission

Actors
* Pilot: Manages the helicopter’s flight and oversees communication using the HeliARX system.
+ Communication Operator: Controls the HeliARX system, including antenna alignment and data transmission.

Scenario Steps

1. Mission Initiation

The search-and-rescue helicopter takes off in response to an emergency. The crew sets out to locate missing
individuals or provide urgent medical aid.

Priorities for the mission are defined, and preparations are completed.

2. HeliARX Activation and Security Protocol
The pilot activates the HeliARX system, enabling precise satellite alignment of the antenna.
Security protocols are verified during activation to ensure the system operates securely.

3. Antenna Alignment and Data Transmission

The HeliARX satellite communication antenna aligns precisely with the satellite.
The antenna automatically adapts to helicopter movements and altitude changes.
Data transmitted via HeliARX modem includes:

+  Military position information

+ Live video streaming

+  Voice communication

«  Emergency messages.

4. Data Reception and Analysis

The satellite receives data transmitted by HeliARX.

The central control center processes this data to support the search-and-rescue mission.
Teams use the data to locate missing individuals or provide medical assistance.

5. Mission Completion and Shutdown
Upon completing the mission, the HeliARX system is deactivated.
The helicopter safely returns to base, and the crew submits their report.

Scenario 2: Military Operations

Actors
» Pilot: Manages the helicopter’s flight and oversees communication using the HeliARX system.
+ Communication Operator: Controls the HeliARX system, including antenna alignment and data transmission.

Scenario Details

1. Mission Initiation

Military helicopters commence operations for tasks such as monitoring strategic areas, tracking enemy targets, or
conducting reconnaissance missions.

The pilot and communication operator activate the HeliARX system.
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2. HeliARX Activation and Security Protocols
The communication operator activates the HeliARX system, ensuring compliance with security protocols.
The system’s mode is configured to suit military operation.

3. Antenna Alignment and Data Transmission

The HeliARX satellite communication antenna aligns precisely with the satellite.
Data transmitted via HeliARX modem includes:

«  Military position information

«  Live video streaming

*  Voice communication

+  Emergency messages.

4. Data Reception and Analysis

Military data transmitted by HeliARX through the satellite.

The central command center gets the date via satellite and processes this data to manage operations.
Military leaders rely on this data for informed decision-making.

5. Mission Completion and Shutdown
The HeliARX system is deactivated upon mission completion.
The helicopter returns safely to base, and the team provides their report.

Scenario 3: Disaster Response

Actors
« Pilot: Manages the helicopter’s flight and oversees communication using the HeliARX system.
+ Communication Operator: Controls the HeliARX system, including antenna alignment and data transmission.
* Field Teams: Deploy to disaster-affected areas.

Scenario Details

1. Mission Initiation
Following a natural disaster, helicopters equipped with HeliARX respond to assess damage, coordinate rescue
efforts, and deliver supplies.

2. HeliARX Activation and Security Protocols
The communication operator activates the system, ensuring reliable data transfer even in areas with inadequate
communication infrastructure.

3. Antenna Alignment and Data Transmission

The HeliARX satellite communication antenna aligns with the satellite.
Data transmitted via HeliARX modem includes:

+ Real-time video streaming

*  Voice communication

+  Emergency messages.

4. Data Reception and Analysis
Real-time video data aids decision-making at disaster coordination centers.
Field teams prioritize affected areas and allocate resources effectively based on shared data.
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5. Mission Completion and Shutdown
The HeliARX system is deactivated after disaster response operations conclude.
Operational data is recorded for post-mission evaluation and improvements.

Scenario 4: Forest Fire Fighting

Actors

« Pilot: Manages the helicopter’s flight and oversees communication using the HeliARX system.

+ Communication Operator: Controls the HeliARX system, including antenna alignment and data transmission.

»  Firefighting Teams: Ground and aerial teams tasked with extinguishing fires and implementing strategies based on
HeliARX-provided data.

« Crisis Management Centers: Analyze real-time data to guide firefighting efforts and coordinate teams.

Scenario Details

1. Mission Initiation
Firefighting helicopters are dispatched following a forest fire alert. Teams use HeliARX to maintain connection with
crisis management centers.

2. HeliARX Activation
The communication operator activates the HeliARX system, enabling real-time transmission of video and sensor
data to crisis management centers.

3. Mapping the Fire Area
Real-time video and heat maps generated by HeliARX help identify fire progression, intensity, and areas under threat.

4. Team Coordination
Crisis management centers use HeliARX data to direct ground teams and other aerial assets effectively.

5. Emergency Messaging and Aerial Coordination
HeliARX ensures uninterrupted communication among all teams, facilitating safe air traffic management and
instant emergency alerts.

6. Mission Completion and Shutdown
Data collected during the operation is analyzed post-mission to improve future strategies for combating fires.
The drawing of the scenario is shown in Figure 2.
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Figure 2 Fighting Forest Fires

I Conclusion

Enhancing Operational Efficiency

The successful implementation of HeliARX significantly enhances the operational efficiency of helicopter crews.
Rapid and reliable data transfer, instant mission updates, and seamless emergency communication allow for more
effective mission management.

Ensuring Uninterrupted Communication in Remote Areas
HeliARX plays a critical role in remote and challenging regions. The terminal’s antenna and satellite modem adapt
to rapidly changing conditions, ensuring uninterrupted communication even in the most demanding environments.

Improving Operational Security
HeliARX's security-focused design enhances operational safety. Authorization controls, software updates, and user
access security measures maintain system reliability and integrity, ensuring sensitive data is transmitted securely.

Future Flexibility
HeliARX offers modular design and software upgradeability for future flexibility. As technology advances, new
features can be added via software updates, enabling users to stay up-to-date with emerging advancements.

Final Evaluation

This document demonstrates how HeliARX serves as a critical tool in helicopter operations. Providing a reliable
solution for both emergency communication and operational data transfer, HeliARX has the potential to become a
primary communication system in modern helicopter missions. Its use enhances operational efficiency, safety, and
adaptability.
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