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Noise Levels of Multi-Rotor Unmanned Aerial Vehicles with Implications for Potential Underwater Impacts on Marine Mammals

Summary: This article discusses the use of drones (Unmanned Aerial Vehicles or UAVs) in studying marine mammals. The researchers recorded the noise produced by two types of drones, SwellPro Splashdrone and DJI Inspire 1 Pro, in the air and underwater. They found that the noise produced by these drones could potentially be heard by some marine mammals underwater, but the effect is likely small, especially for animals near the water surface.

The study suggests that the noise levels from these drones are generally below the hearing thresholds of most marine mammals. This means that, in most cases, the noise from drones is not likely to disturb or harm marine mammals. However, the authors also point out that more research is needed, and operators should still be cautious, especially in areas where noise levels may be lower.

The research is important for wildlife managers and regulators who issue permits and guidelines for using drones in studying marine mammals. The study also highlights the need for responsible use of drones, especially as their popularity continues to grow.

Small UAV Noise Analysis

Summary: The study aimed to assess the potential impact of different UAV platforms on wildlife conservation efforts, particularly in tracking elephants. Two frequency ranges were analyzed: low frequencies (200-500 Hz) and high frequencies (2000-5000 Hz). In the low-frequency range, UAV sound profiles showed little similarity to honeybee sound, indicating potential differences in their disturbance potential to elephants. However, in the high-frequency range, UAV sound profiles exhibited greater similarity to honeybee noise, suggesting potential disturbance to elephants in this frequency range. Among the UAV platforms tested, DJI Phantom Quadcopter (UAV 4) displayed the highest similarity to honeybee noise in the high-frequency category, indicating it may be the least likely to agitate elephants, while 3DR Iris+ (UAV 1) showed the lowest similarity score, suggesting a higher potential for disturbance.

Drone Noise Emission Characteristics and Noise on Humans – A Systematic Review

Summary: 

Emission Characteristics of Drones:

Drone noise emission is influenced by factors like model, payload, and flight conditions.
Drones exhibit strong vertical emission directivity but more uniform radiation horizontally.
An emission model should consider the correlation between operating conditions and rotor speeds.
Current measurement methods range from laboratory setups to wind tunnel experiments, each with its advantages and limitations.

Noise Effects on Humans:

Limited studies on drone noise effects are available, with a focus on annoyance.
Drone noise is found to be significantly more annoying than road traffic or aircraft noise at equivalent levels.
Psychoacoustic parameters like loudness, sharpness, and tonality play a crucial role in drone noise annoyance.
Context and visual information may moderate noise annoyance, but their effects remain largely unexplored.
Studies on other health outcomes beyond annoyance are scarce and need further investigation.

Knowledge Gaps and Future Research:

Comparative studies between drones and other transportation noise sources are needed.
Systematic studies on the influence of drone design and operation, including different multicopter types, weight classes, and flight conditions, are necessary.
Understanding the impact of drone noise on urban soundscapes and soundscape perception is crucial.
Context, visual-acoustic interactions, and soundscape effects on drone noise annoyance require further exploration.
Source-specific noise limits and correction terms for common noise indicators may be needed for accurate health impact assessments.

Conclusion:
The systematic reviews highlight the need for comprehensive research on both drone noise emission characteristics and their effects on humans. Understanding and characterizing drones as noise sources is essential for accurate health impact assessments and strategic noise mapping. Further studies in various contexts and scenarios are necessary to provide a complete understanding of the impact of drones on human well-being.

Aural Nondetectability Standard for Military Equipment

Summary: 

Introduction:
This article outlines a proposed standard for aural nondetectability of military equipment. The goal is to establish limits that ensure equipment produces minimal sound detectable by an observer. Key parameters affecting sound propagation are examined individually.

Parameters Affecting Sound Propagation:

Geometric Spreading:
Sound pressure decreases inversely with distance, following a specific rate.
Measurement accuracy requires far-field conditions.

Atmospheric Absorption:
Depends on factors like distance, frequency, humidity, temperature, and pressure.
Molecular absorption by oxygen and nitrogen molecules significantly affects audible frequencies.

Ground Effect:
Ground proximity influences sound reflection and absorption.
Source and receiver height relative to the ground strongly impact ground effect.

Ground Impedance:
The composition and impedance of the ground surface affect sound reflection.

Turbulence:
Atmospheric turbulence introduces fluctuations in sound waves, reducing phase cancellation.

Refraction Due to Wind and Temperature Gradients:
Wind and temperature gradients cause sound refraction, affecting propagation.

Assumed Conditions:
Nominal conditions for atmospheric absorption are set at 15°C and 70% relative humidity.

Barriers:
Solid barriers between source and listener can provide significant attenuation, especially when positioned effectively.

Foliage:
Dense foliage can provide some attenuation, but typically has minimal effect.

Summary Listing of Included and Excluded Nondetectability Parameters:
Included: Geometric spreading, atmospheric absorption, background noise, ground effect with atmospheric turbulence, listener's threshold of hearing, and presumed efficiency.
Excluded: Barriers, foliage, refraction due to wind, refraction due to air temperature, intermittency, and pure tone corrections.

Proposed Nondetectability Limits:
Two categories: Critical Aur3l Nondetectability and Typical Aural Nondetectability, each accounting for various conditions.

Measurement Procedure for Determining Conformance:
Specific measurement conditions, height, and distance are defined.
Instruments must meet ANSI requirements for accurate assessments.

Concluding Remark:
Four appendices provide graphical representations, factors influencing sound propagation, detailed ground effect computation, and a procedure for auditory filter band spectrum conversion.

Analysis of Image Forming Systems

Summary of Section I: The article looks at how clear images of objects affect our ability to spot, recognize, and identify them. They found that for certain military targets, there's a specific level of image clarity needed. This clarity requirement stays pretty consistent for different targets. It's like needing a certain level of focus on a camera to clearly see different objects. These findings are useful for designing imaging systems. They show that complex military targets can be thought of like repeating patterns, and we can figure out how clear we need the images to be based on a few key factors.

Formula for the contrast sensitivity of the human eye

Summary: The article addresses the perceptual aspect of contrast in visual images. It introduces a formula that provides a framework for comprehending how our eyes discern contrast. This formula takes into account factors like the brightness of the image and its apparent size. Essentially, it serves as a valuable tool for individuals engaged in image design and those seeking to ensure visual clarity.

Moreover, the article delves into the influence of directional elements within an image. It elucidates that certain line orientations are inherently more discernible to human vision than others. This insight aids in refining the formula to accommodate such variations.

Furthermore, the study examines how ambient lighting conditions impact visual perception. It elucidates how abrupt changes in illumination levels surrounding an image can potentially affect clarity. The article introduces a correction factor that enables adjustment for varying degrees of ambient lighting.

In essence, the article furnishes a practical framework for comprehending how human vision processes contrast in images. This framework is particularly valuable for designers and individuals striving for optimal visual quality in their work. It essentially provides a valuable instrument for crafting images that convey information effectively and aesthetically.

IVAS Basic Use Case Vignette: Battle Drill 1A-Weapons Cache Raid

Summary: This article presents a scenario showcasing the application of the Integrated Visual Augmentation System (IVAS) in a military operation. IVAS is a cutting-edge technology that combines augmented reality with tactical information, enhancing the capabilities of dismounted squads.

In this vignette, a squad led by SSG Viper receives a mission to destroy an adversary's arms supplier and weapon cache. They utilize IVAS headsets to analyze the terrain, review mission details, and plan their approach. The system provides crucial information such as geolocations, terrain maps, language translation, and radio frequencies.

SSG Viper employs gesture controls and AR visualization to mark key points on the terrain, plan routes, and assess potential firing positions. The squad then engages in a detailed mission briefing and rehearsal, using IVAS to simulate various scenarios and coordinate their actions.

As the mission unfolds, the squad leverages IVAS for real-time situational awareness. They deploy a quadcopter for aerial reconnaissance, which streams live video to the IVAS displays. The system assists in identifying enemy positions, adjusting tactical plans, and facilitating effective communication among squad members.

IVAS plays a pivotal role in the execution phase, aiding in target designation, fire coordination, and even language translation for interactions with local individuals. The system's facial recognition feature helps positively identify high-value targets, ensuring precise execution of the mission.

Throughout the operation, IVAS seamlessly integrates with existing military tools and enhances the squad's capabilities in diverse environments. The article also highlights considerations for effectively implementing IVAS, including the need for night vision integration and ensuring all squad members have access to the technology.

Overall, this use case vignette illustrates the immense potential of IVAS in revolutionizing military operations, providing advanced situational awareness, and significantly enhancing the effectiveness of dismounted squads. The article emphasizes the importance of thoughtful integration and training to maximize the benefits of this groundbreaking technology.
