Overcoming the Limitations of Point-
to-Point AV Technologies Over Catb
Cabling with O1stream
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In the evolving landscape of audiovisual (AV) technology, traditional point-to-

point (P2P) transmission methods over Cat5 cabling have played a significant

role in extending HDMI signals beyond their inherent limitations. In both

commercial and residential markets, these technologies have been instrumental

in distributing high-definition content throughout homes and businesses,

allowing users to enjoy multimedia experiences in multiple rooms without the

prohibitive costs of long HDMI cable runs. However, while these solutions have

addressed certain challenges, they introduce a new set of limitations that hinder

scalability, flexibility, and cost-effectiveness.

Point-to-Point Technologies Over Cat5 Cabling and Their Limitations

Several P2P technologies have been developed to transmit HDMI signals over

Catb cabling. These include:

1.

Uncompressed Legacy CAT5 Extenders: As wildly known, HDBaseT
transmits uncompressed high-definition video, audio, Ethernet, control
signals, and power over a single Catbe/6 cable. It gained popularity in
both commercial installations and high-end residential applications due
to its ability to consolidate multiple signals over one cable. Despite its
initial success, it requires specialized hardware for distribution beyond
point-to-point connections, which can be expensive and complex for

larger residential systems.

HDMI Over Cat5/6 Extenders: These devices convert HDMI signals for
transmission over Cat5/6 cables, extending the range up to 50-100
meters, and for some methods, video compression technologies are
applied. Widely adopted in residential installations, they allow
homeowners to send media content to different rooms without extensive
rewiring. However, they typically support only point-to-point connections
and require matched transmitter and receiver units, limiting flexibility and
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scalability as the number of sources and displays increases.

3. Ethernet-Based HDMI Extenders (Non-IP): Some extenders use
Ethernet cabling but do not utilize IP protocols. They rely on proprietary
transmission methods over Cat5/6 cables, which limits interoperability
and scalability. In residential markets, this can pose challenges when
integrating with existing home networks or when upgrading systems, as

these extenders may not be compatible with newer devices or standards.

4. Single-Ended Active HDMI Cables: While not over Cat5, these cables
integrate active electronics to extend HDMI signals over longer distances.
Used in some high-end residential applications to connect distant
devices without signal loss, they are limited in flexibility and can be costly.
They do not support network integration or multiple signal types, reducing

their practicality for comprehensive home AV systems.
Limitations of Point-to-Point Technologies

The reliance on point-to-point transmission over Cat5 cabling introduces several
significant limitations, impacting both the residential and commercial AV

markets:

e Dependency on Specialized Hardware: Extending beyond simple point-
to-point connections requires the use of specialized matrices, splitters,
and switches. These devices are often proprietary, expensive, and can
lead to compatibility issues between different systems. For homeowners,
this means higher costs and potential difficulties when trying to integrate

new devices or services.

¢ Limited Scalability: Point-to-point systems are inherently limited in their
ability to scale. Adding more sources or displays necessitates additional
hardware and complex configurations, increasing costs and complexity.
In residential settings, this can deter homeowners from expanding their

systems or adopting new technologies.
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Complex Installation and Configuration: Setting up P2P systems with
multiple endpoints requires meticulous planning. The complexity
increases with the number of devices, making installation time-
consuming and prone to errors. This can lead to higher installation costs
and ongoing maintenance challenges for both homeowners and AV

professionals.

Bandwidth Constraints: As video resolutions advance to 4K and beyond,
P2P technologies over Cat5 cabling struggle to handle the increased
bandwidth without resorting to compression, which can degrade video
quality. This is particularly problematic in residential markets where
consumers expect high-quality video for their home theaters and

entertainment systems.

Lack of Network Integration: These systems do not leverage standard
Ethernet/IP protocols, preventing integration with existing network
infrastructure and management tools. In modern homes where smart
devices and networked systems are common, this lack of integration

limits functionality and user convenience.

High Costs and Proprietary Ecosystems: Specialized hardware
components are costly, and proprietary technologies can lock users into
a specific vendor, limiting future flexibility and increasing upgrade costs.
For the residential market, this can make advanced AV systems less

accessible to average consumers.

Compression Challenges in Legacy P2P Technologies

To accommodate higher resolutions like 4K/60Hz over the limited bandwidth of

Catb cabling, P2P technologies have implemented light compression

techniques. However, these methods present challenges:

Video Quality Degradation: Light compression may reduce image

fidelity, introducing artifacts that are unacceptable in professional AV
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environments and noticeable to discerning homeowners.

¢ Limited Compression Ratios: The compression ratios achievable with
light compression are insufficient to significantly reduce bandwidth

without compromising quality, especially for high-resolution content.

¢ Proprietary Compression Methods: These are often not standardized,
leading to compatibility issues and limiting interoperability between
different systems and devices, affecting the ability to upgrade or expand

residential systems.

The Shift to AV over IP with O1stream

Recognizing the limitations of P2P technologies over Cat5 cabling, the industry is
shifting towards AV over IP solutions that leverage standard network protocols
and infrastructure. This transformation has given rise to O1stream, a
groundbreaking solution that addresses these limitations by utilizing economical

1G routers and a suite of advanced features.
O1stream: Addressing P2P Limitations

O1stream emerges as a transformative solution that overcomes the inherent
limitations of traditional P2P technologies by embracing AV over IP principles,

benefiting both commercial and residential markets.
Seamless Integration with Network Structures

e Advanced Proprietary Codec Adoption: O1stream's adoption of the
advanced proprietary codec assures enhanced video quality, facilitating
optimal real-time streaming and video conferencing experiences. The
proprietary video codec is designed for efficient video compression,

providing high-quality video at lower bitrates, ideal for home networks.

e USB over IP Integration
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O1stream supports USB HID, USB 2.0, and USB 3.0 over IP, ensuring swift
data transfers and accommodating a wide range of devices. This

comprehensive USB support allows:

Homeowners: To connect peripherals like webcams, game controllers,
keyboards, mice, and storage devices over the network, enhancing the
flexibility and convenience of their home entertainment and computing

setups.

Commercial Applications: Enables KVM (Keyboard, Video, Mouse) over
IP functionality, making remote control and management of computers
feasible and increasingly popular in professional environments. This
capability is essential for businesses that require centralized control of
multiple computers, such as in data centers, broadcasting, surveillance,

and corporate IT settings.

Exceptional Scalability

Leveraging Economical 1G Routers: O1stream elevates scalability in the
AV domain by embracing over IP support and leveraging cost-effective 1G

network infrastructure readily available in many homes.

Enhanced Flexibility: Unlike traditional AV setups that depend on
intricate matrices, O1stream's approach offers enhanced flexibility.
Homeowners can easily add new devices or displays without complex

reconfiguration or significant additional costs.

Robust Security

Encrypted Transmissions: Recognizing the importance of security in our
digital age, O1stream offers encrypted transmissions, protecting content
from unauthorized access—a crucial feature for residential users

concerned about privacy.

AES256 Integration: The system further fortifies security with AES256
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encryption, ensuring that family photos, videos, and other personal

content remain secure when transmitted over the home network.

Advanced Compression Techniques

High Compression Efficiency: O1stream guarantees premium video
quality even under the bandwidth constraints typical of residential

networks, thanks to its cutting-edge compression methods.

Bandwidth Optimization: Efficient use of bandwidth allows for smooth
streaming of high-definition content without affecting other network

activities like web browsing or online gaming.

Low Latency for Real-Time Applications

Optimized Encoding and Decoding: Recognizing the needs of real-time
applications, O1stream ensures minimal less than 1 frame latency,
crucial for activities like online gaming and video conferencing within the

home.

Smooth Interactive Experience: Low latency enhances user experience

when interacting with smart home devices or using virtual reality systems.

Diverse Codec and Scaler Support

Multi-Codec Support: O1stream supports multiple video codecs,
enhancing adaptability to different devices and content types common in

residential settings.

Multiple Scalers: Ensures consistent video quality across various screen
sizes and resolutions found in home entertainment systems, from

smartphones to large 4K TVs.

HDR and UVC to HDMI Conversion

HDR Support: Provides better contrast and more vivid colors for TVs and

monitors that support High Dynamic Range, enriching the home viewing
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experience.

e UVC to HDMI Conversion: Enables easy integration of USB cameras and
other peripherals with HDMI displays, expanding functionality in home

offices and entertainment setups.
Transceiver Capabilities

e Bidirectional Functionality: Devices can both send and receive signals,
simplifying setup and reducing the number of devices homeowners need

to purchase and manage.

¢ Simplified Deployment: With transceiver capabilities, the same device
can function as either a transmitter or receiver, making it easier to

repurpose equipment as needs change.

Conclusion

The limitations of point-to-point AV technologies over Cat5 cabling—including
dependency on specialized and proprietary hardware, limited scalability,
compression challenges, and lack of network integration—have prompted the
industry to seek better solutions suitable for both commercial and residential
markets. O1stream represents a significant advancement by embracing AV over
IP, leveraging standard network infrastructure, and employing advanced codecs

to deliver high-quality, low-latency video.

By eliminating the need for expensive and proprietary hardware like specialized
matrices, splitters, and switches, O1stream offers a scalable, flexible, and cost-
effective alternative. Its comprehensive feature set addresses the shortcomings

of traditional P2P systems:

¢ Seamless Network Integration: Operates over standard IP networks,

integrating with existing home and business infrastructures and
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management tools.

Exceptional Scalability and Flexibility: Easily expand or reconfigure the
system without significant investment or complexity, making advanced AV

setups more accessible to homeowners.

Advanced Compression and Low Latency: Delivers high-quality video
even under bandwidth constraints, suitable for real-time applications and

consistent with the demands of modern home entertainment.

Robust Security: Provides encrypted transmissions with AES256
encryption for secure content delivery, addressing privacy concernsin

residential settings.

Enhanced Features: Supports multiple codecs, HDR, USB 3.0 over IP,
and transceiver capabilities, broadening compatibility and functionality

for a variety of home devices and applications.

User-Friendly Control with Embedded Linux: O1stream solutions are
equipped with embedded Linux operating systems, allowing for versatile
and accessible control methods. Users can manage the entire O1stream
system through smartphone apps or web-based interfaces (WebGUI),
making control intuitive and convenient. This feature enhances user
experience by providing flexible control options that are easily accessible

from various devices.

By addressing the inherent limitations of traditional P2P technologies, O1stream

paves the way for a new era in AV distribution—one where integration with

network infrastructure, scalability, high-quality performance, and versatility are

paramount. As the AV industry continues to evolve, solutions like O1stream

exemplify the future of AV distribution, offering expanded possibilities and

meeting the demands of modern applications in both the commercial and

residential markets.
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