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Summary

A display device is an important component of a digital signage (DS) terminal device which presents the visual information and interacts with users. Since a DS service operator may deploy DS terminal devices at various places and environments, the display device embedded in DS terminal device is required to be controlled and configured appropriately for the deployed place and environment. To control and configure a display device, a DS client can interact with the display device through a display device control interface.

Recommendation ITU-T H.784 addresses the display device control interface between a display device and a DS client. The Recommendation introduces an overview of the display device control interface and describes the functions and procedures for controlling and configuring the display device through the interface.
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Recommendation ITU-T H.784

Digital signage: Display device control interface

1 Scope

This Recommendation describes a general overview of the control interface with display devices for digital signage service. The following are described:

– the conceptual model of display device control interface;

– the control functions and control interface of display devices;

– the procedures for controlling and configuring display devices.

2 References

The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.







	[ITU-T H.780]

	Recommendation ITU-T H.780 (2012), Digital signage: Service requirements and IPTV-based architecture.




	[ITU-T H.781]

	Recommendation ITU-T H.781 (2015), Digital signage: Functional architecture.





3 Definitions

3.1 Terms defined elsewhere

This Recommendation uses the following terms defined elsewhere:

3.1.1 content provider [b-ITU-T Y.1910]: The entity that owns or is licensed to sell content or content assets.

3.1.2 digital signage (DS) [ITU-T H.780]: A system that sends information, advertising and other messages to electronic devices (e.g., displays, speakers) in accordance with the time of day and the location of the display, or the actions of the audience. Contents and their relevant information such as display schedules are delivered over networks.

3.2 Terms defined in this Recommendation

This Recommendation defines the following terms:

3.2.1 daisy chain: A form of wiring multiple display devices in sequence.

3.2.2 digital signage service operator: The business operator that provides digital signage services. It manages digital signage terminal devices for displaying contents received from content provider.

NOTE – Definition also found in [ITU-T H. 781].

3.2.3 tile mode: A typical type of daisy chain. In the tile mode, multiple display devices are installed in the form of a two-dimensional square in order to be operated as a single large screen.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:







	ASCII

	American Standard Code for Information Interchange




	AV

	Audiovisual




	CFL

	Compact Fluorescent Lamps




	DNS

	Domain Name System




	DS

	Digital Signage




	DVI

	Digital Visual Interface




	HDMI

	High-Definition Multimedia Interface




	HTTP

	Hyper Text Transfer Protocol




	ID

	Identifier




	IP

	Internet Protocol




	LAN

	Local Area Network




	NIC

	Network Interface Card




	NTP

	Network Time Protocol




	PBP

	Picture-by-picture




	PIP

	Picture-in-picture




	POP

	Picture-out-picture




	TCP

	Transmission Control Protocol




	TD

	Terminal Device




	URL

	Uniform Resource Locator




	VGA

	Video Graphics Array





5 Conventions

None.

6 Concepts of control interface with display devices

A digital signage (DS) is a system that sends information, advertising and other messages to electronic devices (e.g., displays and speakers) in accordance with the time of day and the locations of the displays, or the actions of the audience. Contents and their relevant information, such as display schedules, are delivered over networks [ITU-T H.780].

DS service operators may deploy DS terminal devices (TDs) at various places and environments. Thus a display device for a DS terminal device is required to be controlled and configured appropriately for the deployed places and environments. For example, the outdoor DS terminal needs a higher level of brightness than that of the indoor DS terminal. DS service operators may install DS terminals in a portrait orientation and other DS terminals in a landscape orientation.

To control and configure the display device, a DS client can interact with the display device through a display device control interface. The DS client may connect with the display device directly or indirectly through the control interface. This Recommendation describes the concept of the control interface, control functions, and control procedures.

Figure 6-1 shows the functional model of DS services defined in [ITU-T H.781]. The scope of this Recommendation is illustrated as a dotted box. According to the functional model, device management functions in the DS client can control display devices.

[image: Image]

Figure 6-1 – Functional model of the digital signage service as per [ITU-T H.781]

Figure 6-2 depicts the concept of a control interface between a DS client and the display device of a DS terminal device. The DS client and the display device interact through the control interface in order to control and configure the display device. The DS client can request the display device to conduct a specific operation or to query a specific information. As an acknowledgement, the display device can send the result of the operation or the requested information.

NOTE – Control interface does not deliver audiovisual (AV) data.

[image: Image]

Figure 6-2 – Concept of the control interface used to control a display device

7 Functions of the control interface with display devices

Clauses 7.1 and 7.2 describes the functions used to control a display device through the control interface.

7.1 General control functions

This clause describes the control functions which a display device supports in general.

7.1.1 Functions relevant to screen control

The functions described in the following subclauses are related to screen control.

7.1.1.1 Backlight control function

The backlight control function adjusts backlight brightness. The selectable value ranges, for example, from 0 to 100. Value zero means that the backlight is off.

7.1.1.2 Contrast control function

The contrast control function adjusts the contrast of a screen. The selectable value, ranges, for example, from 0 to 100. Value zero means that the luminance produced for white is minimum.

7.1.1.3 Brightness control function

The brightness control function adjusts the brightness of a screen. The selectable value ranges, for example, from 0 to 100. Value zero means that the brightness of the screen is minimum.

7.1.1.4 Colour temperature control function

The colour temperature control function sets the colour temperature of a screen. Examples of selectable values are listed in Table 7-1.

NOTE – Values in parentheses are standard illuminants matching each colour temperature.

Table 7-1 – An example list of selectable colour temperatures







	Colour temperature

	Description (Light source)




	5000K (D50)

	Horizon daylight




	5500K (D55)

	Tubular fluorescent lamps or cool white / daylight
compact fluorescent lamps (CFL)




	6500K (D65)

	Daylight, overcast




	7500K (D75)

	North sky daylight




	9300K

	Blue sky





7.1.1.5 Sharpness control function

The sharpness control function sets the sharpness of a screen. The selectable value ranges, for example, from 0 to 100. Value zero means that the content shown in the screen is the most blurred, while value 100 means that the content shown in the screen is the sharpest.

7.1.1.6 Input source selection function

The input source selection function selects the input source for the screen. Types of input source may include composite video, component video, digital visual interface (DVI), and high-definition multimedia interface (HDMI), etc.

Selectable often-used input audio/video sources are listed in Appendix I.

7.1.1.7 Horizontal position control function

This function adjusts the horizontal position of the screen in the display device. The selectable value ranges, for example, from 0 to 100. The default value is 50, which represents the horizontal centre of a display device. Value zero means that the screen is configured to be in the leftmost position, while value 100 means that the screen is configured to be in the rightmost position.

7.1.1.8 Vertical position control function

This function adjusts the vertical position of the screen in the display device. The selectable value ranges, for example, from 0 to 100. The default value is 50, which represents the vertical centre of a display device. Value zero means that the screen is configured to be in topped position, while value 100 means that the screen is configured to be in the bottom most position.

7.1.1.9 Pivot mode control function

This function configures the pivot mode. The content presented in the display device will be automatically rotated when the device is rotated, if the pivot mode is activated.

[image: Image]

Figure 7-1 – An example of pivot mode

7.1.1.10 Picture in picture control function

This function configures a picture in picture (PIP) function. A display device can present two or more input sources in separate screens when a PIP mode is activated. PIP, picture-by-picture (PBP), or picture-out-picture (POP) can be selectable as a PIP mode. Figure 7-2 shows an example of three different PIP modes.

NOTE – All separate screens have the same size in PBP mode.

[image: Image]

Figure 7-2 – An example of PIP modes

7.1.1.11 Aspect ratio control function

This function adjusts the aspect ratio of the content represented in the screen of the display device. The aspect ratio adjustment may be used when the aspect ratio of the display device and that of content are different. Table 7-2 lists the selectable aspect ratio modes, for example. Figure 7-3 depicts examples of the aspect ratio adjustment in two different modes.

Table 7-2 – An example list of the selectable aspect ratio modes







	Mode

	Description




	Normal

	Displays the input source in the aspect ratio as the source configured




	Full

	Fills the entire screen by adjusting the width or/and height of the content
(Note 1)




	4:3

	Displays the input source in 4:3 aspect ratio




	16:9

	Displays the input source in 16:9 aspect ratio




	1:1 pixel mapping

	Displays the input source so that each pixel received is mapped to a single native pixel on the display device
(Note 2)




	NOTE 1 – Full mode and n:m mode will result in the same screen when the aspect ratio of display device is n:m.

NOTE 2 – 1:1 pixel mapping is recommended only when the input source and the display device have the same resolution otherwise the letterbox or the window box will be displayed.





[image: Image]

Figure 7-3 – Examples of the aspect ratio adjustment

7.1.2 Functions relevant to audio control

The functions described in the following subclauses are related to audio control.

7.1.2.1 Volume control function

This function adjusts the audio volume. The selectable value, ranges, for example, from 0 to 100. Value 100 means the volume is the loudest.

7.1.2.2 Balance control function

This function adjusts audio volume for both left and right speakers. The selectable value ranges, for example, from 0 to 100. The default value is 50, which means the audio volume for both speakers is the same. Value zero means that the audio volume for the right speaker is zero, and value 100 means that the audio volume for the left speaker is zero.

7.1.2.3 Mute control function

This function controls whether or not audio is enabled. Audio will be disabled when mute is activated.

7.1.3 Functions relevant to miscellaneous control

The functions described in the following subclauses are related to miscellaneous control.

7.1.3.1 Power on/off control function

This function controls whether or not the display device is turned on/off.

7.1.3.2 Power on status control function

This function controls the status of the display device when the main power is switched on.

Table 7-3 – An example list of selectable power on status modes







	Mode

	Description




	PWR

	Display device will be in power on status




	STD

	Display device will be in standby status




	LST

	Display device will be in the status set before the main power is switched off





7.1.3.3 Energy saving mode control function

This function configures the energy saving mode. Examples of the supportable energy saving modes are listed in Table 7-4.

NOTE – Each display device manufacturer may have its own criteria for determining the energy saving mode.

Table 7-4 – An example list of selectable energy saving modes







	Mode

	Description




	Off

	Turns off the energy saving mode




	Minimum

	Sets the energy saving mode as minimum




	Maximum

	Sets the energy saving mode as maximum




	Screen off

	Turns off the screen to save energy





7.1.3.4 Date/Time configuration function

This function configures the date and the time. The date is composed of the year, month, and date while the time is composed of the hour, minute, and second.

7.1.3.5 Network time protocol configuration function

This function configures the network time protocol (NTP) for the automatic configuration of the date and the time. The configuration includes a uniform resource locator (URL) or an Internet protocol (IP) address of the NTP server.

NOTE – A display device is required to be equipped with an embedded network interface card (NIC), and the network configuration should be done before activating the NTP.

7.1.3.6 Network configuration function

This function configures a network address for the display device. The network address is composed of an IP address, a subnet mask, a gateway address, and domain name system (DNS) server addresses.

NOTE – The display device without an embedded NIC does not support the network address setting function.

7.1.3.7 Factory reset function

This function controls the factory reset. All configuration for the display device will be restored to the default configuration preconfigured by the display device manufacturer, when the function is activated.

7.2 Digital signage-specific control functions

This clause describes the specific control functions of the digital signage.

7.2.1 Functions relevant to screen control

The functions described in the following clauses are related to screen control.

7.2.1.1 Daisy chain control function

This function controls whether or not the daisy chain is activated.

NOTE – Display device may support the daisy chain with RJ-45 cables, RS-232C cables, display port cables, or thunderbolt cables.

7.2.1.2 Tile mode configuration function

This function configures the tile mode for interconnection among multiple display devices. Table 7-5 gives, as an example, a list of elements for tile mode configuration, and Figure 7-4 shows an example of a tile mode with 25 display devices.

Table 7-5 – An example of a tile mode configuration








	Status

	Value

	Description




	Mode status

	On or Off

	Mode configuration whether tile mode is activated or not




	Row

	Row position in the two-dimensional tile

	The number of display devices in a row




	Column

	Column position in the two-dimensional tile

	The number of display devices in a column




	ID

	0 to the number of tiles

	An identifier (ID) value for identifying a display device in tile mode. The ID value indicates the position in the tile.





[image: Image]

Figure 7-4 – An example of a tile mode with 25 display devices

7.2.1.3 Tile accommodation mode control function

This function controls the tile accommodation mode, which omits some part of the content presented on the tiled display devices in order to avoid the visual sense of incongruity. Figure 7-5 shows an example of a tile accommodation mode.

[image: Image]

Figure 7-5 – An example of tile accommodation mode

7.2.1.4 Screen rotation control function

This function controls screen rotation. According to the selected mode, the screen of the display device will be rotated in specific degrees. Table 7-6 lists examples of the selectable screen rotation modes. Figure 7-6 depicts how the screen is rotated in each rotation mode.

NOTE – Screen rotation control is different from the pivot mode control described in clause 7.1.1.9. Screen rotation is used to rotate the content presented on the screen regardless of the pivot mode configuration.

Table 7-6 – An example list of selectable screen rotation modes







	Mode

	Description




	Off

	Turn off the screen rotation




	90

	Rotate screen in 90 degrees




	180

	Rotate screen in 180 degrees




	270

	Rotate screen in 270 degrees





[image: Image]

Figure 7-6 – Examples of screen rotation modes

7.2.1.5 OSD rotation function

This function controls the on screen display (OSD) rotation. According to the selected mode, the OSD of a display device will be rotated by specific degrees. Table 7-7 lists an example of the selectable OSD rotation modes. Figure 7-7 depicts the rotation of the OSD in each rotation mode.

NOTE – Only the displayed object “OSD” is rotated by the specified angles.

Table 7-7 – An example list of selectable OSD rotation modes







	Mode

	Description




	Off

	Turn off the OSD rotation




	90

	Rotate OSD by 90 degrees




	180

	Rotate OSD by 180 degrees




	270

	Rotate OSD by 270 degrees





[image: Image]

Figure 7-7 – Examples of OSD rotation modes

7.2.2 Functions relevant to miscellaneous control

The functions described in the following clauses are related to miscellaneous control.

7.2.2.1 Time synchronization control function

This function controls whether the time synchronization among display devices is activated. The time of all display devices will be synchronized, without the NTP, based on the time configured in a master display device.

NOTE – The master display device is a specifically configured display device when multiple display devices are daisy-chained.

7.2.2.2 Remote control lock function

This function controls whether or not a display device can be controlled by a wireless remote controller.

7.2.2.3 Power on delay control function

This function controls the delay time, in seconds, between being in standby and powering on. Power on delay may need to be enabled to prevent a power surge when multiple display devices are powered on together.

Table 7-8 – An example list of delay time








	Type

	Value

	Description




	Time

	0 to 30 seconds

	The delay time in seconds

0 means power on delay control is set to off





7.2.2.4 Internal fan control function

This function is used to control the internal fan(s) of the target display device. Table 7-9 lists the items for internal fan control.

NOTE – Fan speed can be controlled only when the fan mode is set to manual.

Table 7-9 – An example list of items for internal fan control








	Status

	Value

	Description




	Fan mode

	Automatic/Manual

	Operation mode




	Fan speed

	0 to 100

	Fan speed. 100 means full speed





7.2.3 Functions relevant to information acquisition

The functions described in the following subclauses are related to information acquisition.

7.2.3.1 Tile mode status acquisition function

This function is used to acquire the tile mode status of the target display device. The display device responds with the following information.

Table 7-10 – An example list of response for tile mode status acquisition








	Status

	Value

	Description




	Mode status

	On or Off

	Mode status whether tile mode is activated




	Row

	The number of display devices in a row

	The number of display devices in a row




	Column

	The number of display devices in a column

	The number of display devices in a column





7.2.3.2 Tile ID acquisition function

This function is used to acquire the tile ID of the target display device. The display device responds with the tile ID.

7.2.3.3 Internal temperature acquisition function

This function is used to acquire the internal temperature of the target display device. The display device responds with the internal temperature.

Table 7-11 – An example list of the response for an internal temperature acquisition








	Status

	Value

	Description




	Scale type

	Fahrenheit or Celsius

	Type of scale




	Temperature

	Temperature

	Internal temperature





7.2.3.4 Internal fan status acquisition function

This function is used to acquire the status of internal fan(s) of the target display device. The display device responds with the status of internal fan(s).

Table 7-12 – An example list of the response for internal temperature acquisition








	Status

	Value

	Description




	Fan mode

	Automatic or Manual

	Operation mode




	Power status

	Normal, Failure or Power off

	Fan status




	Fan speed

	0 to 100

	Fan speed (100 means full speed)





8 Control interface

8.1 Physical interfaces

A display device may support control interfaces through two different types of physical connection.

8.1.1 RS-232C

A DS client may connect to a display device through an RS-232C [b-EIA RS 232-C] cable. Before controlling the display device, the DS client is required to configure the communication parameters. Table 8-1 lists an example of parameters and corresponding values. Figure 9-1 shows an example of connecting a DS client and a display device through an RS-232C cable.

NOTE 1 – A display device may have a different type of port, e.g., a 3.5MM 4P port, instead of an RS-232C port, but the interface shall be conformed to an RS-232C interface.

NOTE 2 – A display device may have an RS-232C in-port and out-port. Then multiple display devices can be connected in a daisy chain, and each display device can be controlled by pointing to the ID of the display device.

[image: Image]

Figure 8-1 – Connection through an RS-232C cable

Table 8-1 – An example of communication parameters and values for an RS-232C interface







	Parameter

	Value




	Communication mode

	Asynchronous




	Baud rate

	9600 bit/s




	Data length

	8 bits




	Parity

	None




	Stop bit

	1 bit




	Flow control

	None




	Communication code

	ASCII





8.1.2 RJ-45

A DS client may connect to a display device through RJ-45 cables [b-EIA/TIA 568-A]. Before controlling the display device, the display device is required to have an IP address and a port number. Figure 8-2 shows an example of connecting a DS client and a display device through RJ-45 cables.

NOTE – A display device supports a specific protocol for communication through an RJ-45 interface. The protocol may include hypertext transfer protocol (HTTP), transmission control protocol (TCP), and/or a proprietary protocol to control the display device through a web browser, command, and/or a proprietary software, respectively.

[image: Image]

Figure 8-2 – Connection through RJ-45 cables

8.2 Procedures for controlling and configuring a display device

The clause describes high level procedures for controlling a display device.

8.2.1 General control procedures

Figure 8-3 shows the general procedures to control a display device. A DS client may send either a GET message or a SET message to the target display device. The GET message is used to get the current setting information of a specific control function. A SET message is used to set a specific configuration for the control function. Upon receipt of the message, the target display device responds with either a GET reply message or a SET reply message, which includes the requested information for the required control. Detailed message formats and its related values are implementation dependent.

[image: Image]

Figure 8-3 – A general procedure for controlling a display device

8.2.2 Procedures for control functions

8.2.2.1 Input source selection

A display device may support multiple input sources. To represent an input signal from a specific input source, the display device may support the input source selection function.

A typical procedure to select an input source is as follows:

– before setting the input source, a DS client may send the display device a GET message to query the current input source;

– the display device may then respond with a GET reply message indicating the current input source;

– the DS client can set a specific input source by sending a SET message;

– upon receipt of the SET message, the display device sets the input source as requested by the DS client.

NOTE 1 – Support for querying the current input source by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The supportable types of input source depends on the manufacturer-specific implementation.

Figure 8-4 shows an example procedure for selecting an input source.

[image: Image]

Figure 8-4 – An example procedure for selecting an input source

8.2.2.2 Backlight control

A display device may support the backlight control. A typical procedure for controlling the backlight is as follows:

– before controlling backlight, a DS client may send a target display device a GET message to query the current value of the backlight;

– the display device may then respond with a GET reply message indicating the current status of the backlight;

– the DS client can set a specific value for the backlight by sending a SET message;

– upon receipt of the SET message, the display device sets the backlight as requested by the DS client.

NOTE – Support for querying the current value of the backlight by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-5 shows an example procedure for controlling the backlight.

[image: Image]

Figure 8-5 – An example procedure for controlling backlight

8.2.2.3 Contrast control

A display device may support the contrast control. A typical procedure for controlling the contrast is as follows:

– before controlling contrast, a DS client may send a target display device a GET message to query the current value of the contrast;

– the display device may then respond with a GET reply message indicating the current value of the contrast;

– the DS client can set a specific value for the contrast by sending a SET message;

– upon receipt of the SET message, the display device sets the contrast as requested by the DS client.

NOTE 1 – Support for querying the current value of the contrast by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-6 shows an example procedure for controlling the contrast.
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Figure 8-6 – An example procedure for controlling contrast

8.2.2.4 Brightness control

A display device may support brightness control. A typical procedure for controlling the brightness is as follows:

– before controlling the brightness, a DS client may send a target display device a GET message to query the current value of brightness;

– the display device may then respond with a GET reply message indicating the current value of the brightness;

– the DS client can set a specific value for the brightness by sending a SET message;

– upon receipt the SET message, the display device sets the brightness as requested by the DS client.

NOTE 1 – Support for querying the current value of the brightness by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-7 shows an example procedure for controlling the brightness.
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Figure 8-7 – An example procedure for controlling brightness

8.2.2.5 Colour temperature control

A display device may support the colour temperature control. A typical procedure for controlling the colour temperature is as follows:

– before controlling colour temperature, a DS client may send a target display device a GET message to query the current colour temperature;

– the display device may then respond with a GET reply message indicating the current colour temperature;

– the DS client can set a specific colour temperature by sending a SET message;

– upon receipt of the SET message, the display device sets the colour temperature as requested by the DS client.

NOTE 1 – Support for querying the current colour temperature by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The supportable colour temperature depends on the manufacturer-specific implementation.

Figure 8-8 shows an example procedure for controlling the colour temperature.
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Figure 8-8 – An example procedure for controlling colour temperature

8.2.2.6 Sharpness control

A display device may support sharpness control. A typical procedure for controlling sharpness is as follows:

– before controlling sharpness, a DS client may send a target display device a GET message to query the current value of sharpness;

– the display device may then respond with a GET reply message indicating the current value of sharpness;

– the DS client can set a specific value of sharpness by sending a SET message;

– upon receipt of the SET message, the display device sets sharpness as requested by the DS client.

NOTE 1 – Support for querying the current value of sharpness by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-9 shows an example procedure for controlling sharpness.
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Figure 8-9 – An example procedure for controlling sharpness

8.2.2.7 Horizontal position control

A display device may support the horizontal position control. A typical procedure for controlling the horizontal position is as follows:

– before controlling the horizontal position, a DS client may send a target display device a GET message to query the current value of the horizontal position;

– the display device may then respond with a GET reply message indicating the current value of the horizontal position;

– the DS client can set a specific value of the horizontal position by sending a SET message;

– upon receipt of the SET message, the display device sets the horizontal position as requested by the DS client.

NOTE 1 – Support for querying the current value of the horizontal position by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-10 shows an example procedure for controlling the horizontal position.
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Figure 8-10 – An example procedure for controlling the horizontal position

8.2.2.8 Vertical position control

A display device may support the vertical position control. A typical procedure for controlling vertical position is as follows:

– before controlling the vertical position, a DS client may send a target display device a GET message to query the current value of the vertical position;

– the display device may then respond with a GET reply message indicating the current value of the vertical position;

– the DS client can set a specific value for the vertical position by sending a SET message;

– upon receipt of the SET message, the display device sets the vertical position as requested by the DS client.

NOTE 1 – Support for querying the current value of the vertical position by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-11 shows an example procedure for controlling the vertical position.
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Figure 8-11 – An example procedure for controlling the vertical position

8.2.2.9 Pivot mode control

A display device may support the pivot mode. A typical procedure for controlling the pivot mode is as follows:

– before controlling the pivot mode, a DS client may send a target display device a GET message to query the current pivot mode;

– the display device may then respond with a GET reply message indicating the current pivot mode;

– the DS client can set a specific pivot mode by sending a SET message;

– upon receipt of the SET message, the display device sets pivot mode as requested by the DS client.

NOTE 1 – Support for querying the current pivot mode by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The supportable pivot mode depends on the manufacturer-specific implementation.

Figure 8-12 shows an example procedure for controlling pivot mode.
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Figure 8-12 – An example procedure for controlling pivot mode

8.2.2.10 PIP mode control

A display device may support the PIP mode. A typical procedure for controlling PIP mode is as follows:

– before controlling the PIP mode, a DS client may send a target display device a GET message to query the current PIP mode;

– the display device may then respond with a GET reply message indicating the current PIP mode;

– the DS client can set a specific PIP mode by sending a SET message;

– upon receipt of the SET message, the display device sets PIP mode as requested by the DS client.

NOTE 1 – Support for querying the current PIP mode by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The supportable PIP mode depends on the manufacturer-specific implementation.

Figure 8-13 shows an example procedure for controlling the PIP mode.
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Figure 8-13 – An example procedure for controlling the PIP mode

8.2.2.11 Aspect ratio control

A display device may support the aspect ratio control. A typical procedure for controlling the aspect ratio is as follows:

– before controlling the aspect ratio, a DS client may send a target display device a GET message to query the current aspect ratio;

– the display device, , may then respond with a GET reply message indicating the current aspect ratio;

– The DS client can set a specific aspect ratio by sending a SET message;

– Upon receipt of the SET message, the display device sets the aspect ratio as requested by the DS client.

NOTE 1 – Support for querying the current aspect ratio by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The supportable aspect ratio depends on the manufacturer-specific implementation.

Figure 8-14 shows an example procedure for controlling the aspect ratio.
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Figure 8-14 – An example procedure for controlling the aspect ratio

8.2.2.12 Screen rotation control

A display device may support the screen rotation control. A typical procedure for controlling the screen rotation is as follows:

– before controlling the screen rotation, a DS client may send a target display device a GET message to query the current angle of the screen;

– the display device may then respond with a GET reply message indicating the current angle of screen;

– the DS client can set a specific angle by sending a SET message;

– upon receipt of the SET message, the display device sets angle as requested by the DS client.

NOTE 1 – Support for querying the current angle of the screen by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The supportable angle of the screen depends on the manufacturer-specific implementation.

Figure 8-15 shows an example procedure for controlling the screen rotation.
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Figure 8-15 – An example procedure for controlling the screen rotation

8.2.2.13 Speaker volume control

A display device may support the speaker volume control. A typical procedure for controlling the speaker volume is as follows:

– before controlling the speaker volume, a DS client may send a target display device a GET message for querying the current volume;

– the display device may then respond with a GET reply message indicating the current volume;

– the DS client can set a specific volume by sending a SET message;

– upon receipt of the SET message, the display device sets the volume as requested by the DS client.

NOTE – Support for querying the current volume by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-16 shows an example procedure for controlling the speaker volume.
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Figure 8-16 – An example procedure for controlling volume

8.2.2.14 Volume balance control

A display device may support speaker volume balance control. A typical procedure for controlling the speaker volume balance is as follows:

– before controlling the volume balance, a DS client may send a target display device a GET message for querying the current volume balance;

– the display device may then respond with a GET reply message indicating the current volume balance;

– the DS client can set a specific volume balance by sending a SET message;

– upon receipt of the SET message, the display device sets the volume balance as requested by the DS client.

NOTE– Support for querying the current volume balance by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-17 shows an example procedure for controlling the speaker volume balance.
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Figure 8-17 – An example procedure for controlling the volume balance

8.2.2.15 Mute control

A display device may support mute control. A typical procedure for controlling mute is as follows:

– before controlling mute, a DS client may send a target display device a GET message for querying whether the speaker is muted;

– the display device may then respond with a GET reply message indicating the current status of the speaker;

– the DS client can mute or unmute the speaker by sending a SET message;

– upon receipt of the SET message, the display device sets the status of the speaker as requested by the DS client.

NOTE 1 – Support for querying the status of the speaker by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-18 shows an example procedure for controlling mute.
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Figure 8-18 – An example procedure for controlling mute

8.2.2.16 Daisy chain mode control

A display device may support the daisy chain mode. A typical procedure for controlling the daisy chain mode is as follows:

– before controlling the daisy chain mode, a DS client may send a target display device a GET message for querying the status of the daisy chain mode;

– the display device may then respond with a GET reply message indicating the current status of daisy chain mode;

– the DS client can set a specific daisy chain mode by sending a SET message;

– upon receipt of the SET message, the display device sets the daisy chain mode as requested by the DS client.

NOTE 1 – Support for querying the status of the daisy chain mode by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-19 shows an example procedure for controlling the daisy chain mode.
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Figure 8-19 – An example procedure for controlling the daisy chain mode

8.2.2.17 Tile mode configuration

A display device may support tile mode. To configure multiple display devices for the tile mode, a display device may support the tile mode configuration function. A typical procedure for configuring the tile mode is as follows:

– before configuring the tile mode, the DS client may send a display device a GET message for querying the current configuration of the tile mode.

– the display device may then respond with a GET reply message indicating the current configuration.

– the DS client can set a specific configuration of the tile mode by sending a SET message.

– upon receipt of the SET message, the display device set the tile mode as requested by the DS client.

NOTE 1 – Supporting the querying process by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – Vendors may use the different name for tile mode, such as wall mode.

NOTE 3 – The configuration may include the horizontal size, vertical size, and the position of each display device in the tile.

NOTE 4 – The way to locate display devices depends on the manufacturer-specific implementation.

Figure 8-20 shows an example procedure for configuring the tile mode.
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Figure 8-20 – An example procedure for configuring the tile mode

8.2.2.18 Tile accommodation mode control

A display device may support the tile accommodation mode. A typical procedure for controlling the tile accommodation mode is as follows:

– before controlling the tile accommodation mode, a DS client may send a target display device a GET message for querying the status of the tile accommodation mode;

– the display device may then respond with a GET reply message indicating the current status of the tile accommodation mode;

– the DS client can set a specific tile accommodation mode by sending a SET message;

– upon receipt of the SET message, the display device sets the tile accommodation mode as requested by the DS client.

NOTE 1 – Support for querying the status of the tile accommodation mode by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 –Vendors may use the different name for the tile accommodation mode, such as bezel H and V adjustment.

Figure 8-21 shows an example procedure for controlling the tile accommodation mode.
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Figure 8-21 – An example procedure for controlling the tile accommodation mode

8.2.2.19 OSD rotation control

A display device may support the OSD rotation. A typical procedure for controlling the OSD rotation is as follows:

– before controlling the OSD rotation, a DS client may send a target display device a GET message for querying the angle of the OSD;

– the display device may then respond with a GET reply message indicating the current angle of the OSD;

– the DS client can set a specific angle by sending a SET message;

– upon receipt of the SET message, the display device sets the angle as requested by the DS client.

NOTE 1 – Support for querying the angle of the OSD by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 9-22 shows an example procedure for controlling the OSD rotation.
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Figure 8-22 – An example procedure for controlling OSD rotation

8.2.2.20 Remote control lock control

A display device may support the remote control lock. A typical procedure for controlling the use of the remote controller is as follows:

– before controlling the remote control lock, a DS client may send a target display device a GET message for querying whether the remote control is currently locked;

– The display device may then respond with a GET reply message indicating the current status of the remote control lock;

– the DS client can set whether remote control can be used by sending a SET message;

– upon receipt of the SET message, the display device sets the remote control lock as requested by the DS client.

NOTE 1 – Support for querying the status of the remote control lock by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-23 shows an example procedure for controlling the remote control lock.
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Figure 8-23 – An example procedure for controlling remote control lock

8.2.2.21 Power status control

A display device may support power status control, which turns a display device on or off. A typical procedure for controlling the power status is as follows:

– before turning a display device on or off, a DS client may send a target display device a GET message to query the current power status;

– the target display device, , may then respond with a GET reply message indicating the current power status;

– the DS client can turn the display device on or off by sending a SET message;

– upon receipt of the SET message, the display device controls the power status as requested by the DS client.

Figure 8-24 shows an example procedure for controlling the power status.
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Figure 8-24 – An example procedure for controlling power status

8.2.2.22 Power on status control

A display device may support controlling the power on status. A typical procedure for controlling the power on status is as follows:

– before controlling IR lock, a DS client may send a target display device a GET message to query the current mode of power on status;

– the display device may then respond with a GET reply message indicating the current mode of the power on status;

– the DS client can set a specific power on status mode by sending a SET message;

– upon receipt of the SET message, the display device sets the power on status mode as requested by the DS client.

NOTE – Support for querying the mode of the power on status by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-25 shows an example procedure for controlling the power on status.
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Figure 8-25 – An example procedure for controlling power on status

8.2.2.23 Energy saving mode control

A display device may support the energy saving mode. A typical procedure for controlling the energy saving mode is as follows:

– before controlling the energy saving mode, a DS client may send a target display device a GET message to query the current mode;

– the display device may then respond with a GET reply message indicating the current mode;

– the DS client can set a specific mode by sending a SET message;

– upon receipt of the SET message, the display device sets the mode as requested by the DS client.

NOTE 1 – Support for querying the current energy saving mode by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The supportable energy saving mode depends on the manufacturer-specific implementation.

Figure 8-26 shows an example procedure for controlling the energy saving mode.
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Figure 8-26 – An example procedure for controlling the energy saving mode

8.2.2.24 Date configuration

A display device may support date configuration. A typical procedure for date configuration is as follows:

– before configuring the date, a DS client may send a target display device a GET message for querying the currently configured date;

– the display device may then respond with a GET reply message indicating the currently configured date;

– the DS client can set the date by sending a SET message;

– upon receipt of the SET message, the display device sets the date as requested by the DS client.

NOTE 1 – Support for querying the currently configured date by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The manner in which the date is expressed depends on the manufacturer-specific implementation.

NOTE 3 – Date and time may be configured in either one configuration function or two separate configuration functions according to the manufacturer-specific implementation.

Figure 8-27 shows an example procedure for the configuration of the date.
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Figure 8-27 – An example procedure for configuring date

8.2.2.25 Time configuration

A display device may support time configuration. A typical procedure for configuring the time is as follows:

– before configuring the time, a DS client may send a target display device a GET message to query the currently configured time;

– the display device, then, may respond with a GET reply message indicating the currently configured time;

– the DS client can set the time by sending a SET message;

– upon receipt of the SET message, the display device sets the time as requested by the DS client.

NOTE 1 – Support for querying the currently configured time by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The manner in which time is expressed depends on the manufacturer-specific implementation.

NOTE 3 – Date and time may be configured in either one configuration function or two separate configuration functions according to the manufacturer-specific implementation.

Figure 8-28 shows an example procedure for configuration of the time.
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Figure 8-28 – An example procedure for configuration of the time

8.2.2.26 IP address configuration

A display device may support the configuration of an IP address. A typical procedure for configuring an IP address is as follows:

– before configuring an IP address, a DS client may send a target display device a GET message to query the currently configured IP address;

– the display device may then respond with a GET reply message indicating the currently configured IP address;

– the DS client can set an IP address by sending a SET message;

– upon receipt of the SET message, the display device sets the IP address as requested by the DS client.

NOTE 1 – Support to query the currently configured IP address by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The way to express an IP address depends on the vendor-specific implementation.

NOTE 3 – An IP address, a gateway, a subnet mask, and a DNS may be configured in either one configuration function or in separate configuration functions according to the manufacturer-specific implementation.

Figure 8-29 shows an example procedure for the configuration of an IP address.
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Figure 8-29 – An example procedure for the configuration of an IP address

8.2.2.27 Gateway address configuration

A display device may support the configuration of a gateway address. A typical procedure for configuring a gateway address is as follows:

– before configuring a gateway, a DS client may send a target display device a GET message to query the currently configured gateway;

– the display device may then respond with a GET reply message indicating the currently configured gateway;

– the DS client can set a gateway by sending a SET message;

– upon receiving the SET message, the display device sets the gateway as requested by the DS client.

NOTE 1 – Support to query the currently configured gateway by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The manner in which a gateway address is expressed depends on the vendor-specific implementation.

NOTE 3 – An IP address, a gateway, a subnet mask, and a DNS may be configured in either one configuration function or separate configuration functions according to the manufacturer-specific implementation.

Figure 8-30 shows an example procedure to configure a gateway address.
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Figure 8-30 – An example procedure for configuring a gateway

8.2.2.28 Subnet mask configuration

A display device may support the configuration of a subnet mask. A typical procedure for the configuration of a subnet mask is as follows:

– before configuring a subnet mask, a DS client may send a target display device a GET message for querying the currently configured subnet mask;

– The display device may then respond with a GET reply message indicating the currently configured subnet mask;

– the DS client can set a subnet mask by sending a SET message;

– upon receipt of the SET message, the display device sets the subnet mask as requested by the DS client.

NOTE 1 – Support for querying the currently configured subnet mask by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The manner in which a subnet mask is expressed depends on the vendor-specific implementation.

NOTE 3 – An IP address, a gateway, a subnet mask, and a DNS may be configured in either one configuration function or separate configuration functions according to the manufacturer-specific implementation.

Figure 8-31 shows an example procedure for the configuration of a subnet mask.
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Figure 8-31 – An example procedure for the configuration of a subnet mask

8.2.2.29 DNS address configuration

A display device may support the configuration of DNS server addresses. A typical procedure for the configuration of DNS server addresses is as follows:

– before configuring DNS addresses, a DS client may send a target display device a GET message to query the currently configured DNS server addresses;

– the display device may then respond with a GET reply message indicating the currently configured DNS server addresses;

– the DS client can set DNS server addresses by sending a SET message;

– upon receipt of the SET message, the display device sets the DNS server addresses as requested by the DS client.

NOTE 1 – Support for querying the currently configured DNS server addresses by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The manner in which DNS server addresses are expressed depends on the vendor-specific implementation.

NOTE 3 – An IP address, a gateway address, a subnet mask, and DNS server addresses may be configured in either one configuration function or separate configuration functions according to the manufacturer-specific implementation.

Figure 8-32 shows an example procedure for the configuration of DNS server addresses.
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Figure 8-32 – An example procedure for the configuration of the DNS address

8.2.2.30 NTP configuration

A display device may support the configuration of an NTP. A typical procedure for configuring an NTP is as follows:

– before configuring an NTP, a DS client may send a target display device a GET message to query the current configuration;

– the display device may then respond with a GET reply message indicating the current configuration;

– the DS client can set an NTP by sending a SET message;

– upon receipt of the SET message, the display device sets the NTP requested by the DS client.

NOTE 1 – Support for querying the current configuration by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

NOTE 2 – The parameters of configuration depends on the manufacturer-specific implementation.

Figure 8-33 shows an example procedure for the configuration of an NTP.
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Figure 8-33 – An example procedure for configuring an NTP

8.2.2.31 Time synchronization mode control

A display device may support the time synchronization mode. A typical procedure for controlling time synchronization is as follows:

– before controlling time synchronization, a DS client may send a target display device a GET message for querying the current mode;

– the display device may then respond with a GET reply message indicating the current mode;

– the DS client can set the time synchronization mode by sending a SET message;

– upon receipt of the SET message, the display device sets the time synchronization mode requested by the DS client.

NOTE – Support for querying the current mode by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-34 shows an example procedure for controlling the time synchronization mode.
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Figure 8-34 – An example procedure for controlling the time synchronization mode

8.2.2.32 Power on delay control

A display device may support power on delay. A typical procedure for controlling the power on delay is as follows:

– before controlling the power on delay, a DS client may send a target display device a GET message for querying the current delay time;

– the display device may then respond with a GET reply message indicating the current delay time;

– the DS client can set a specific delay time by sending a SET message;

– upon receipt of the SET message, the display device sets the delay time requested by the DS client.

NOTE – Support for querying the current delay time by exchanging a GET message and a GET replay message depends on the manufacturer-specific implementation.

Figure 8-35 shows an example procedure for controlling power on delay.
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Figure 8-35 – An example procedure for controlling power on delay

8.2.2.33 Internal temperature acquisition

A display device may support internal temperature acquisition. A typical procedure for acquiring the internal temperature is as follows:

– to acquire internal temperature, a DS client sends a target display device a GET message;

– the display device may then respond with a GET reply message indicating the current internal temperature.

NOTE – A display device may support different type of temperature scale such as Celsius scale or Fahrenheit scale according to the manufacturer-specific implementation.

Figure 8-36 shows an example procedure for the acquisition of internal temperature.
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Figure 8-36 – An example procedure for the acquisition of internal temperature

8.2.2.34 Internal fan mode control

A display device may support the internal fan mode. A typical procedure for controlling the internal fan mode is as follows:

– before controlling the internal fan mode, a DS client may send a target display device a GET message for querying the current mode;

– the display device may then respond with a GET reply message indicating the current mode;

– the DS client can set specific mode by sending a SET message;

– upon receipt of the SET message, the display device sets the internal fan mode requested by the DS client.

NOTE – A display device may support different internal fan mode according to the manufacturer-specific implementation.

Figure 8-37 shows an example procedure for controlling the internal fan mode.
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Figure 8-37 – An example procedure for controlling the internal fan mode

8.2.2.35 Internal fan speed control

A display device may support internal fan speed control. A typical procedure for controlling the internal fan speed is as follows:

– before controlling the internal fan speed, a DS client may send a target display device a GET message for querying the current speed;

– the display device may then respond with a GET reply message indicating the current speed;

– the DS client can set the specific speed by sending a SET message;

– upon receipt of the SET message, the display device sets the internal fan speed requested by the DS client.

NOTE – A display device may support different ways to specify the fan speed according to the manufacturer-specific implementation.

Figure 8-38 shows an example procedure for controlling the internal fan speed.
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Figure 8-38 – An example procedure for controlling internal fan speed

8.2.2.36 Internal fan power status acquisition

A display device may support internal fan power status acquisition. A typical procedure for acquiring the internal fan power status is as follows:

– to acquire internal fan power status, a DS client sends a target display device a GET message;

– the display device may then respond with a GET reply message indicating the current internal fan power status.

NOTE – A display device may support different types of fan power status according to the manufacturer-specific implementation.

Figure 8-39 shows an example procedure for acquiring internal fan power status.
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Figure 8-39 – An example procedure for acquiring internal fan power status



Appendix I

Input signal interfaces

(This appendix does not form an integral part of this Recommendation.)

Table I.1 introduces common audio/video signal specifications for input signal sources of digital signage systems.

Table I.1 – An example list of selectable input signal sources







	Input source

	Description




	Composite

	Input source is composite video, in which video information is encoded on one channel (e.g., NTSC connection [b-SMPTE 170]).




	Component

	Input source is component video, in which a video signal that has been split into two or more component channels (e.g., HD/SD-Serial Digital Interface [b-SMPTE 292], [b-SMPTE 259]).




	VGA

	Input source is VGA [b-CEA-863]




	DVI-D

	Input source is DVI [b-DDWG DVI]




	HDMI

	Input source is HDMI [b-CEA-861]




	Display port

	Input source is display port [b-VESA DisplayPort]




	Thunderbolt

	Input source is thunderbolt [b-INTEL Thunderbolt]
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