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As audiovisual technology has moved from analog cables to category cable infrastructure, AV networks have begun
to look more like traditional data networks. As a result, datacom contractors are in a great position to expand their
business by quoting and installing AV systems based on the data network technologies they install every day. IT/AV
control systems further enable low-voltage contractors to become AV experts for their customers. This white paper
provides basic control signal and service background and illustrates how control capabilities of HDBaseTTM technology
can be utilized for audiovisual solutions.

Control Signals - Why We Need Them

There is a strong need for convenient and centralized control in conference rooms and classrooms. HDBaseT systems are
an ideal solution for supporting high-quality audiovisual signal extension within these applications.

Centralized room control provides command over device power; room attributes like projection screens, lights, and
shades; input or output source signal switching; audio volume; and device monitoring such as projector lamp life,
scheduled system-wide maintenance, and theft detection.

Most conference rooms are supported by a broad range of AV applications synced to work in tandem. As shown in diagram 1,
from the keyboard and mouse you can control the PC via a wireless signal, which in turn is connected to an audio/video
switching device that connects the PC to the projector. The control panel, by way of the AV switching distribution device,
controls the projector and window screens as well as the audio amplifier that controls the conference room speakers.
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Schools and other education facilities are ideal for centralized room control. Classrooms are supported by projector,
source, and audio control, as well as lamp-maintenance monitoring. Auditoriums benefit from audio, lighting, and
projector and screen control. Common areas, such as cafeterias and libraries, often feature displays providing a range
of student-pertinent information and audio and paging systems to support school announcements. All of these

devices and functions can be controlled locally or from a central location. T.
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Control Signal Options and Examples

Signal control options rely on either wired or wireless signals. Wired signals include relays and contact closures
(low-voltage on/off), RS-232 serial, USB, and Ethernet. Wireless signals and protocols include IR (infrared) and RF
(radio), which includes Wi-Fi, Bluetooth, Z-Wave, ZigBee, and Thread.

Relays and Contact Closures (Switches)

Diagram 2 illustrates the function of a relay and contact closure. A low-voltage signal from a control device
energizes the relay coil so the coil becomes a magnet to close a contact, completing the circuit and energizing
the motor.

Diagram 2
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One typical application of relays is controlling a motorized projector screen. Diagram 3 illustrates how a low-voltage
12-volt signal can be used to activate a relay to energize the screen motor. In addition, relays are used in conjunction
with limit switches to stop the motor when the screen is fully extended, and then to reverse direction and stop the
motor when it is fully retracted.

Diagram 3
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RS-232

A common method for serial bi-directional communication,

the three-wire RS-232 connection (diagram 4) typically
supports a maximum distance of 15 meters or 50 feet,
depending on the data rate. It uses a variation of voltage
to provide logic 1 (mark) asserted at -3V to -15V and logic
0 (space) asserted at +3V to +15V, delivering a digital
signal. Each manufacturer’s device has its own protocol

Diagram 4
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and command set with logic determined by the manufacturer.

RS-232 is typically used with an AV controller with an RS-232 output. Direct communication is also an option, using a

PC terminal emulation to send discrete ASCII or hexadecimal
commands.

A serial command example includes switching inputs of an
audio amplifier with RS-232 control capability (figure 1). First
the protocol needs to be established (3600 Baud rate, 8 data
bits 1 stop bit, and no parity). Once setup with an emulation
program or command set, an ASCI command can be sent to
switch from input 1 (stereo RCA) to input 2 (3.5mm stereo).

In diagram 5, the desktop computer is connected to the mixing amplifier via input 1 (RCA). The display is connected
via input 2 (3.5mm). The control device can send RS-232 commands to the mixing amplifier to switch audio between

sources and adjust or mute volume.

Diagram 5
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uUsB

The USB (universal serial bus) is a bus connection between computers
and electronic devices. The computer talks to the end points in a
device via streaming or messaging over logical channels, sometimes
referred to as pipes. A keyboard or mouse is a good example of a
message signal, sending messages back and forth to the computer.
Composite devices, like webcams, instead use streaming to
consistently send and receive signals from the host controller.

Common usage, as shown in diagram 6, includes:

1. Alaptop connected to an interactive display or projector in
a classroom, via a USB 2.0 connection, sending information
back and forth between devices, or

2. A webcam connected to a PC or laptop in a conference room

Ethernet - TCP/IP Protocol Suite

Diagram 6
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Ethernet is a computer network communication that sends bi-directional, serial packet-based transmission of data. The signal
is sent over category-rated cable, fiber optic, or Wi-Fi. Transmission control protocol (TCP) provides host-to-host connectivity.
The Internet protocol (IP) is responsible for addressing hosts and routing packets across individual devices on the network.

Diagram 7
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IP.commands are created within a control software
application or control server interface, and are unique to
the AV device. They are typically sent between a computer
or AV controller and a device on the network. This provides
greater flexibility and a more scalable method of control.

In diagram 7, the computer connected to the network via
Built in Web Server Ethernet can control a projector with a built-in web server.

Infrared (IR)

IR is a modulated, one-way infrared light transmission from a transmitter to a receiver. The light pulse code, unigue
for each function, is converted to electrical signal pulses at the receiver.

IRis short ranged (10 meters or 30 feet), requires line of sight, and can be affected by bright ambient light. However, itis a
cost-effective, simple means of control. Additionally, IR controlis included in nearly all consumer electronics products and
in many professional AV devices. These devices often include the ability to record and send IR codes, called IR learning.

IR learning converts the IR pulse light from a hand-held remote control

into an electrical signal that can be stored in an AV

device. The signal can then be remotely sent upon command to an IR emitter directed at the AV device to be controlled.

Diagram 8 illustrates one example of controlling a projector via

Diagram 8

the learned IR code stored in the AV device.

An on/off command, for example, is sent from the control
panel to the AV device. The AV device sends out a binary code
to the IR emitter, which converts the electrical pulse into light
and activates the projector. This function also works with an
amplifier, display, or other AV devices for complete audio control.
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Radio Frequency (RF)

RF transmits omnidirectionally from a transmitter to a receiver. The short-range radios typically used for AV control
indoors include Wi-Fi (2.4GHz and 5GHz) with a 100-meter distance capability and Bluetooth with a typical range
of less than 10 meters. While RF is relatively inexpensive and easily accessible, RF signals can be diminished by
walls and ceilings, require encryption to ensure security, and implementation often demands coordination with
facility IT managers.

Diagram 9 illustrates a projector controlled via an RF signal. From a mobile device, such as a tablet, an IP command can
be issued to a wireless access point (WAP) via Wi-Fi. The command is then transmitted through the network to the AV
controller or projector. This supports remote control of projector activation and source selection.
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With Bluetooth, device activation and source selection can also be remote controlled. As shown in diagram 10, a mobile
device, like a tablet or smart phone, an IP command transmits over Bluetooth, which is received by an AV controller to
activate a projector or switch between sources.

Diagram 10
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HDBaseT™ Control Capabilities

HDBaseT extends an HDMI® signal over category-rated cable, typically up to 100 meters. The HDBaseT Alliance
certifies devices that incorporate this technology to ensure a reliable, plug-and-play extension of HDMI signals, and the
technology is standardized by IEEE and is recognized as IEEEE 1911.1.

HDBaseT 1.0
For end-to-end reliable performance, HDBaseT™ supports extension of full digital audio, HDMI uncompressed video,

100Mb Ethernet, power, and RS-232 and IR control signals over a single certified category-rated cable channel.
Diagram 11 illustrates the HDBaseT channel link.

Diagram 11
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HDBaseT 2.0 adds USB capability to the link, simultaneously transmitting full digital audio, HDMI uncompressed video,
100Mb Ethernet, power, RS-232 and IR contral, and USB over a single certified category-rated cable channel.

Control Over HDBaseT
Since it’s connected via a wired connection, a typical HDBaseT transmitter provides RS-232, IR, Ethernet (IP), and

USB command capability up to 100 meters. Diagram 12 illustrates a typical HDBaseT application for IR control,
demonstrating control of a complex audiovisual system over remote distances.
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Simple Room Control Example Using HDBaseT™

HDBaseT also supports simple room control with innovative devices like the Autoswitching Wallplate, which acts as
an HDBaseT transmitter and can switch between one VGA and two HDMI® sources. For enhanced room control, the
Autoswitching Wallplate is designed to work in tandem with an 8-Button Room Control Panel, and can store learned IR
commands to control devices anywhere in the room.

Diagram 13 shows an example of an HDBaseT room-control application. The 8-Button Control Panel transmits an RS-232
command to the Autoswitching Wallplate which transmits a learned IR command over the category cable link to an IR emitter
to activate the HD display. The 8-Button Control Panel can also be used to switch sources from the laptop to the tablet.

Diagram 13
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Conclusion

[T/AV control systems are the next step in HDBaseT signal extension and will further solidify low-voltage contractors
as the next-generation of AV experts. 40% of contractors already deploy HDBaseT, and that number is expected to
increase in the coming years.

With IT/AV room control becoming a standard feature in newer education facilities, it’s easy to see the importance
of becoming familiar with this technology. Gaining a better understanding of audiovisual control now will open new
opportunities for revenue growth while establishing knowledgable contractors as experts in the industry.
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