
Optical Modules in Artificial Intelligence

Article Overview

Optical modules are not AI themselves but are critical hardware components that enable high-speed, efficient

AI data processing and optical computing.

Role of Optical Modules in AI

Optical modules convert electrical signals into light, allowing data to move rapidly and reliably within AI

systems. This capability is essential for high-performance AI tasks, such as deep learning, which require

massive data movement between storage systems and GPU/TPU clusters, as well as low-latency

communication across AI server racks . By using optical modules, AI systems achieve higher bandwidth,

lower power consumption, and improved stability, which are crucial for large-scale AI training and inference .

Optical Computing for AI

Recent innovations, such as the Optical Feature Extraction Engine (OFE2), demonstrate how optical modules

can directly process AI computations using light instead of electricity. These optical processors perform

parallel operations at high speeds, reducing latency and energy demand while enhancing accuracy in tasks like

imaging and quantitative trading . This shows that optical modules can serve as enablers of optical AI

computing, accelerating AI workloads beyond the limits of traditional electronic processors.

AI Integration in Optical Technologies

AI is also applied to optical systems themselves, including imaging, telecommunications, and manufacturing.

Machine learning algorithms analyze optical data to optimize signal transmission, improve image quality, and

enhance device precision . For example, AI can detect defects in optical fibers or lenses during manufacturing,

or assist in medical imaging and ophthalmology by interpreting complex visual data . This demonstrates a

synergistic relationship where AI improves optical technologies, and optical modules enhance AI

performance.

Industry and Market Applications

Leading companies like Intel, Marvell, and Coherent are developing AI optical chips and modules that

integrate photonics with AI accelerators, enabling energy-efficient, high-speed operations in data centers,

cloud infrastructure, and edge computing . These developments highlight the growing importance of optical

modules as supporting infrastructure for AI systems, rather than AI entities themselves.

Conclusion
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While optical modules are not artificial intelligence, they are indispensable for modern AI systems. They

provide the high-speed data transfer, low-latency communication, and optical computing capabilities that

allow AI models to process vast datasets efficiently. Additionally, AI can enhance optical technologies,

creating a mutually beneficial relationship between the two fields .

Recent years have witnessed promising artificial intelligence (AI) applications in many disciplines, including

optics,

For instances, Veeralingam et al.  revealed the first artificial intelligence/machine learning (AI/ML) based

To address this need, we propose an intelligent optical module for edge deployment featuring

millisecond-granularity power sampling

The integration of artificial intelligence in optical technologies presents significant implications for multiple

This review systematically explores the integration of optical sensing technologies with AI, charting the

advancement

A DNN comprises many layers of artificial neurons and artificial synapses, which are con nections between

the neurons. The

There was no shortage of presentations on optical computing, as

Artificial-Intelligence (AI), particularly machine-learning (ML) and optimization, offers solutions to these

demands.

The rapid expansion of artificial intelligence (AI) workloads, particularly large language model training and

inference,

Intro The integration of artificial intelligence (AI) in optical technologies is reshaping multiple sectors. From

Artificial intelligence has prevailed in all trades and professions due to the assistance of big data resources,

advanced

Advances in artificial intelligence in optical communications. Driven by powerful parallel

A photonic processor capable of running advanced artificial intelligence models with near-electronic precision

is
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Artificial intelligence (AI) is transforming diffractive optics development through its advanced capabilities in

design

As AI and machine learning transform industry, their profound influence on optics and photonics is growing,

too. The integration of AI

An analog optical computer that combines analog electronics, three-dimensional optics, and an iterative

architecture
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