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Signal Processing

Generative AI is revolutionizing signal processing in several key areas: 

noise reduction and signal enhancement, signal reconstruction, and data 

augmentation for signal datasets. Below is an exploration of each 

category, highlighting academic research, startup innovations, and 

involvement by major companies.

Noise Reduction and Signal 
Enhancement

Academic Papers: Research in this area focuses on using generative 

models to improve signal quality by reducing noise. Techniques such as 

Variational Autoencoders (VAEs) and Generative Adversarial Networks 
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(GANs) are commonly employed to clean and enhance signals in 

environments with high interference levels.

These models learn the underlying distribution of clean signals and can 

effectively filter out noise by generating enhanced versions of the input 

signals.

Startups and SMEs: Numerous startups are leveraging generative AI to 

develop advanced noise reduction technologies for telecommunications, 

audio processing, and medical imaging, providing solutions that 

significantly improve the clarity and quality of signals.

S&P 500 Companies: Major corporations like NVIDIA and Alphabet are 

heavily invested in AI technologies that include noise reduction 

capabilities. These companies integrate AI-driven noise reduction features 

into their products, enhancing user experience across various platforms.

[1][2].

Signal Reconstruction

Academic Papers: Signal reconstruction involves rebuilding lost or 

corrupted signal data. Research papers often explore the use of deep 

learning models to predict missing parts of a signal based on learned 

patterns from complete datasets. Techniques like GANs are particularly 

effective in this domain as they can generate plausible reconstructions 

that align with the original signal's characteristics.

Startups and SMEs: Startups are innovating with generative AI to offer 

solutions for industries such as telecommunications and broadcasting, 

where signal integrity is crucial. These companies focus on creating robust 

algorithms that can reconstruct signals in real time, ensuring minimal data 

loss during transmission.

S&P 500 Companies: Companies like Broadcom and Meta Platforms are 

exploring AI-driven methods for signal reconstruction as part of their 

broader AI initiatives. These efforts aim to enhance data transmission 

reliability and efficiency in communication networks.[2].
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Data Augmentation for Signal 
Datasets

Academic Papers: Data augmentation using generative AI involves 

creating synthetic signals to enrich training datasets. This process helps 

improve model robustness by exposing them to various scenarios during 

training. Techniques such as GANs are used to generate diverse synthetic 

data that mimic real-world conditions.

Startups and SMEs: Innovative startups are developing platforms that use 

generative models to augment datasets for machine learning applications 

in fields like autonomous driving and IoT. By providing more 

comprehensive datasets, these companies enable better model 

performance in real-world deployments.

S&P 500 Companies: Large technology firms are investing in data 

augmentation technologies to enhance their machine learning models' 

accuracy and generalization capabilities. This investment is crucial for 

maintaining competitive advantages in sectors like autonomous vehicles 

and smart devices.[1][3].

Conclusion

In summary, generative AI plays a transformative role in signal processing 

across various domains. Academic research provides foundational insights 

into these technologies, while startups drive practical applications, and 

major corporations integrate these advancements into their strategic 

initiatives.

Which Startups Are Leading in AI-
Based Noise Reduction Techniques?

Yet one might wonder: beyond the academic halls, who are the nimble 

innovators making real waves in noise reduction? These startups are the 

outliers—tapping into generative AI to redefine how we experience clear, 

uninterrupted audio.
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Several startups are leading in AI-based noise reduction techniques, 

utilizing generative AI to enhance audio clarity and reduce background 

noise. Here are some notable examples:

AI-coustics

Overview: Based in Germany, AI-coustics is transforming digital 

communications with its generative AI technology to improve voice clarity. 

The startup focuses on enhancing audio quality across all devices, aiming 

to make digital interactions as clear as studio broadcasts[4][5].

Technology: Their approach involves training models on speech samples 

recorded in their Berlin studio, simulating various audio artifacts during 

the training process. This allows for effective noise reduction in both pre-

recorded and real-time applications[5].

Market Position: AI-coustics has attracted enterprise clients and a 

substantial user base, offering solutions through an SDK, web application, 

and API for audio and video post-processing[4].

Revoize

Overview: A Polish startup specializing in noise reduction and speech 

enhancement technologies. Revoize aims to transform noisy recordings 

into studio-quality sound using generative AI[6].

Funding and Development: Recently raised €458k to accelerate algorithm 

development, focusing on improving real-time conversation quality 

worldwide[6].

Leadership: Led by Stanisław Andrzej Raczyński, an experienced engineer 

in speech technology, Revoize is poised to become a leader in voice 

communication quality improvement[6].

Krisp

Overview: Krisp offers an AI-powered noise cancellation app designed to 

maximize productivity during online meetings. It works with any 

conferencing app or device, providing clear communication by eliminating 

background noise[7].

Features: Besides noise cancellation, Krisp provides transcriptions, 

meeting notes, and AI accent localization, making it a comprehensive tool 

for enhancing online interactions[7].
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Industry Impact: Krisp collaborates with major BPOs globally to enhance 

call center operations through improved communication clarity and 

efficiency[7].

These startups are at the forefront of using generative AI for noise 

reduction, each with unique approaches and technologies aimed at 

improving audio clarity in various applications.

Major S&P 500 Companies and Their 
AI Involvement in Signal 
Enhancement

Major S&P 500 companies are driving innovations in signal enhancement. 

The table below details how companies like Nvidia, Alphabet, Apple, Meta 

Platforms, Broadcom, and Microsoft leverage AI technologies in this space.

COMPANY NAME AI TECHNOLOGY
APPLICATION 

AREA

CASE STUDY 

DESCRIPTION
IMPACT METRICS

Nvidia

AI Aerial platform, 

neural network-based 

wireless receiver[10]

Telecommunications, 

wireless network 

optimization[10]

Integrates AI and RAN 

to optimize networks, 

reshaping wireless 

connectivity[11]

Alphabet Generative AI[12]
Audio processing, 

telecommunications[13]

Enhancing audio 

clarity for conference 

calls and social media 

videos[5]

28.6% increase in net 

income attributed to AI 

enhancements[13]

Apple

Apple Intelligence 

(generative AI models)

[15]

Productivity tools and 

communication 

enhancement[15]

---

Improved user 

satisfaction; 

quantitative metrics 

not available[16]

Meta Platforms Deep Learning[17]
Advertising and Audio 

Processing[18]

Developed AudioSeal 

to watermark AI-

generated audio for 

trust in digital 

streams[18]

Advertising 

impressions increased 

by 20% YoY[19]

Broadcom
Sian2 DSP 

technology[20]
Telecommunications[40]

Developing AI-

powered access 

network in 

collaboration with 

Comcast to enhance 

connectivity[40]

Projected revenue 

contribution ~$12B 

from AI 

technologies[21]

Microsoft Deep learning[22] Audio processing[22]
Microsoft Teams uses 

AI to remove 

Improved dialogue 

clarity[22]
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COMPANY NAME AI TECHNOLOGY
APPLICATION 

AREA

CASE STUDY 

DESCRIPTION
IMPACT METRICS

background noise 

from calls[22]

How Is Nvidia's AI Aerial Platform 
Improving Wireless Network 
Efficiency?

Just as a skillful conductor lifts an orchestra to harmony, NVIDIA's AI Aerial 

platform orchestrates wireless networks for peak performance. By 

integrating Generative AI with Radio Access Network (RAN) technology, 

NVIDIA brings a new dimension of efficiency to wireless connectivity.

NVIDIA's AI Aerial platform significantly improves wireless network 

efficiency by integrating Generative AI with Radio Access Network (RAN) 

technology. Here's how it enhances network performance:

Key Features and Benefits

– AI-Powered RAN: Combines AI and RAN to optimize network 

operations for 5G and 6G, handling voice, data, video, and AI 

workloads[23][24].

– Spectral Efficiency: AI algorithms improve spectral efficiency by up to 

20%.[24].

– Unified Infrastructure: Supports dynamic allocation of workloads by 

hosting both generative AI and RAN traffic.[24].

– Digital Twin Technology: The NVIDIA Aerial Omniverse Digital Twin 

enables realistic wireless system simulations.[26][11].

Applications and Use Cases

– Next-Gen Applications: Supports teleoperations for autonomous 

vehicles, robotics, and advanced 3D collaboration.[23][25].

– AI-RAN Innovation Center: Collaborates with telecom giants to 

accelerate AI-RAN commercialization.[26][11].

Industry Impact

– Cost Reduction & Revenue: Reduces total cost of ownership and 

opens new revenue streams through enhanced services like AI-driven 

co-pilots and personal assistants.[25][11].
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– Future-Proofing for 6G: Its software-defined architecture supports 

upgrades for future network technologies.[24][11].

Overall, NVIDIA's AI Aerial platform is a transformative solution that 

enhances wireless network efficiency by integrating cutting-edge AI 

technologies with traditional telecom infrastructure.

What Specific AI Technologies Is 
Alphabet Using to Enhance Audio 
Processing?

Much like a keen editor trimming away the superfluous to reveal the 

essence of prose, Alphabet's audio processing AI zeroes in on signal clarity. 

This unwavering focus on audio purity helps shape more natural-sounding 

speech and immersive sonic experiences.

Alphabet, through its subsidiary Google, is utilizing several advanced AI 

technologies to enhance audio processing. Here are some key 

technologies and their applications:

AudioLM

Overview: AudioLM is an AI system developed by Google that can generate 

natural-sounding speech and music from a short audio prompt. It excels in 

creating audio that maintains the style and complexity of the original 

input, such as piano music or human speech.

Functionality: Unlike traditional systems that require transcription and 

labeling, AudioLM uses machine learning to compress audio into tokens, 

which are then used to predict and generate subsequent audio. This 

method captures subtle nuances in sound, making the generated audio 

almost indistinguishable from the original[28].

SoundStream

Overview: SoundStream is an end-to-end neural audio codec developed 

by Alphabet. It is designed to handle various types of audio, including 

voice, music, and ambient sounds.

Capabilities: SoundStream simultaneously compresses and enhances 

audio, effectively reducing background noise while maintaining high-

quality sound. It outperforms traditional codecs like Opus and EVS at 

lower bit rates, making it efficient for storage and bandwidth usage[29].
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Speech-to-Text API

Overview: Google's Speech-to-Text API converts spoken language into text 

transcriptions. It leverages Google's Chirp model, which is trained on 

millions of hours of audio data and billions of text sentences.

Features: The API supports multiple languages and accents, providing 

accurate transcriptions even in noisy environments. It also offers real-time 

speech recognition, making it suitable for applications like video 

conferencing and voice controlled devices[30].

These technologies demonstrate Alphabet's commitment to advancing AI-

driven audio processing, enhancing both the quality and efficiency of 

audio generation and transcription across various applications.

How Does Apple's Generative AI 
Signal Processing Improve 
Productivity Tools?

In the pantheon of technology giants, Apple stands as a master of 

integrated design—where hardware, software, and now generative AI 

conspire to streamline daily tasks. Its signal processing breakthroughs 

exemplify the brand's seamless user experience.

Apple's generative AI for signal processing enhances productivity tools and 

communication through several innovative features integrated into its 

ecosystem:

Key Features

– Apple Intelligence: Leverages generative models across iOS, iPadOS, 

and macOS for enhanced language understanding and output[31][33].

– Writing Tools: Tools integrated in Mail, Notes, and Pages offer 

rewriting, proofreading, and summarization capabilities[31][33].

– Audio Processing: Record, transcribe, and summarize audio in Notes 

and Phone apps, automatically generating post-call summaries[33]

[34].

Communication Enhancements

– Siri Integration: Enhanced integration with Siri for contextually 

relevant responses and improved natural language interactions[33]

[34].

8 Signal Processing



YOUR FIELD · ELECTRONIC, IT AND TELECOM

– Image Playground: Allows users to quickly create customized images 

in various styles, enhancing visual communication[31][34].

Productivity Improvements

– Task Automation: Automates routine tasks, manages notifications, 

and streamlines workflows[32][33].

– Privacy and Security: With Private Cloud Compute, processes 

requests on-device or in the cloud securely without retaining user 

data[33][34].

Overall, Apple's generative AI significantly boosts productivity and 

communication by integrating advanced AI features into its devices, 

making tasks more efficient and interactions more seamless.

What Impact Has Meta's AudioSeal 
Had on Advertising and Audio Trust?

In a world besieged by deepfakes and digital illusions, Meta's AudioSeal 

emerges as a gatekeeper of authenticity. It's a watermark in the sea of 

generated voices, reassuring users and advertisers that what they hear 

remains tethered to truth.

AudioSeal has a significant impact on advertising and audio trust by 

addressing the challenges posed by AI-generated audio, particularly in the 

context of misinformation and deepfake detection. Here are the key 

impacts:

Enhancing Trust in Audio Content

– Detection of AI-Generated Audio: AudioSeal is designed to embed 

imperceptible watermarks in AI-generated audio, allowing for the 

identification of segments that have been artificially created. This 

capability is crucial for distinguishing between genuine and 

manipulated audio content, thereby enhancing trust in audio 

communications[18][36].

– Combating Misinformation: By enabling the detection of AI-generated 

speech, AudioSeal helps tackle the misuse of voice cloning tools in 

spreading misinformation and conducting scams. This is particularly 

relevant in advertising, where authenticity is paramount to 

maintaining consumer trust[18][37].
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Implications for Advertising

– Verification of Authenticity: In advertising, where voiceovers and 

audio content are frequently used, AudioSeal can verify the 

authenticity of audio materials. This ensures that advertisements are 

not only engaging but also genuine, preventing potential reputational 

damage from deepfake-related controversies[36].

– Industry Standards and Adoption: While AudioSeal represents a 

significant advancement, its effectiveness depends on widespread 

adoption and integration into industry standards. Currently, there are 

challenges related to the robustness of watermarks against tampering 

and the need for voluntary application by content creators[18].

Challenges and Future Prospects

– Vulnerability to Tampering: Despite its high accuracy in detecting 

watermarks, AudioSeal faces challenges such as vulnerability to 

adversarial attacks that can strip or forge watermarks. This limits its 

reliability as a standalone solution for ensuring audio integrity[18]

[37].

– Potential for Broader Application: As the technology matures, there is 

potential for AudioSeal to be integrated into broader AI audio 

generation models, providing automatic watermarking capabilities 

that could become a standard feature in content creation tools[36].

Overall, Meta's AudioSeal is pivotal in enhancing audio trust by providing 

tools to detect and manage AI-generated content, which is critical for 

maintaining integrity in advertising and other audio-dependent industries. 

However, its success will depend on overcoming technical challenges and 

achieving widespread platform adoption.

How Is Broadcom's AI-Powered Access 
Network Enhancing 
Telecommunications?

Like an invisible architect weaving intelligence into every node, 

Broadcom's AI-powered access network reshapes telecommunications 

from the inside out. The result: faster connectivity, superior security, and 

an infrastructure that learns from its own performance.
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Broadcom's AI-powered access network is enhancing telecommunications 

by integrating advanced AI and machine learning technologies into 

network infrastructure. Here's how it's making an impact:

Key Enhancements

– Revolutionized Maintenance: The AI-driven network enables real-

time issue localization and predictive, self-healing capabilities, which 

significantly improve network maintenance and reduce 

downtime[38].

– Network Intelligence: AI insights, both local and cloud-based, 

facilitate smart decision-making in network performance, allowing for 

adaptive responses to changing conditions[38].

– Advanced Chipset Technology: The development of a pioneering 

chipset incorporating DOCSIS 4.0 Full Duplex (FDX) and Extended 

Spectrum (ESD) allows for symmetrical multi-gigabit internet speeds, 

lower latency, and improved security without extensive infrastructure 

overhauls[38][40].

– Digital Twin Technology: The NVIDIA Aerial Omniverse Digital Twin 

facilitates realistic network simulations[26][11].

Operational Efficiency

– Automated Network Functions: By embedding AI within nodes, 

amplifiers, and modems, the network automates numerous functions, 

enhancing operational efficiency and providing a more responsive 

user experience[40].

– Enhanced Monitoring: Improved telemetry data allows for better 

issue detection and monitoring, contributing to a robust operational 

framework[38].

Cybersecurity and Customer Support

– Cybersecurity Reinforcement: The network includes strengthened 

intrusion detection systems that enhance security for both the 

network and customer facilities[38].

– AI-Assisted Customer Support: Advanced AI assistance is provided 

through both local and cloud-based services, ensuring efficient 

customer care[38].

Industry Impact

– Unified DOCSIS 4.0 Specification: Broadcom's collaboration with 

Comcast and Charter Communications on the Unified DOCSIS 4.0 

11 Signal Processing



YOUR FIELD · ELECTRONIC, IT AND TELECOM

specification supports up to 25 Gbps speeds over existing networks. 

This enhances power, reliability, and cost effectiveness across the 

industry[39].

Overall, Broadcom's AI-powered access network is setting new standards 

in telecommunications by improving efficiency, reliability, and customer 

experience through cutting-edge AI technologies.
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