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Appendix |

Digital signage use cases

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

1.1 Screen for single content source

After initialization, a sequence of contents is displayed on the screen of a terminal device without any user interaction.

Use case 1A: DS within an organization

The use case illustrated in Figure 1.1 delivers contents, which is mainly used to inform events and status relates to
organization activities, to a relatively small number of terminal devices. A system in this type, which consists of functions

of content creation, digital signage application and delivery mechanism, may be owned and operated by a single organization.

Content Digital signage Content Terminal
provider application delivery device
functions functions functions functions
1. Content and
playlist provisioning C 2. Conter}t
and playlist
3. Schedule .
management C 4. Contepts and playlist
and delivery schedule
5. Content
and playlist
6. Service
7. Log )consumption
H.780(12)_F1.1

Figure 1.1 — Use case 1A: Flow for DS within an organization

The following processes are assumed in this use case:

1) Content creation: digital signage contents, their relevant metadata and playlists are created.

2) Content setting: the contents and relevant data are sent to a digital signage application.

3) Schedule management: the digital signage application manages the contents and their delivery schedules.
4) Content and schedule setting: a content delivery system receives the contents and their delivery schedules.
5) Content delivery: the contents are delivered to digital signage terminal devices on the schedules.

6) Service consumption: Contents are shown on the display of the terminal devices based on the playlist.

NOTE - Interactions among the audience, the terminals and other functions are omitted when interactive
terminals are provided.

7 Log aggregation: service logs are gathered in the digital signage application.

1.2 Screen by using multiple content/data sources
There may be the case that multiple content providers (e.g., an independent information service provider, an advertiser, etc.)

and data sources provide several contents or data to display on terminal devices.

Use case 2A: Linking different businesses

The use case illustrated in Figure 1.2 shows a digital signage system that works with independent business sources including
business relevant systems, and delivers signage contents that relate to the business sources' activities (e.g., a display shows
a waiting list in a reservation desk; and sales promotion contents are altered according to requests from each tenant in a

shopping mall).

— 27 — JT—H780



NOTE 1 — A business system is different from a well-known term "business support system (BSS)". The role of a BSS is
usually specific to telecommunication businesses such as the management of subscribers.

Content Digital signage Content Terminal
Business provider application delivery device
functions functions functions functions functions
Business 1. Content and
operation C Playlist C 2. Content
provisioning and playlist
3. Schedule

and location
management

4. Business data R

5. Processing

6. Contents and playlist
and delivery schedule
and location

A

7. Content
and playlist

A

10. Report -

H.780(12)_FI.2

Figure 1.2 — Use case 2A: Flow for linking different businesses

NOTE 2 — Playlists may be created by the DS application rather than being provided by the content provider.

The following processes are assumed in business-linking use case:

1)

2)
3)

4)

5)
6)

7)
8)

9)
10)

Use case

Content creation: digital signage contents, their relevant metadata and playlists are created. One of the contents
is a template which has some blanked areas filled in the later process 5).

Content setting: the contents and relevant data are sent to a digital signage application.

Schedule and location management: the digital signage application manages the contents and their delivery
schedules. The application also manages location data of terminal devices if there are lots of delivery points.

Business data sending: business-related data to be shown on the terminal devices are provided by business
systems.

Content processing: the business data is embedded into blanked areas in the contents.

Content and schedule setting: a content delivery system receives the contents, their delivery location and
schedules.

Content delivery: the contents are delivered to the digital signage terminal devices on the schedules.
Service consumption: Contents are shown on the display of the terminal devices based on the playlist.

NOTE 3 — This use case omits details of interactions amongst the audience, the terminals and other functions
when an interactive digital signage service is provided.

Log aggregation: service logs are gathered in the digital signage application.

Report sending: the application summarizes the logs as a report, and making and sending the report to the business
systems.

2B: Advertisement services

Traditional advertising consists of broadcasting commercial advertising or public promotion of goods, services, company

images and institutional messages. Every digital signage terminal device located in a certain region can receive such

advertisements. Each advertising service can be provided on a national basis, or regionally/locally [b-1TU-T Y.Sup5]. This

use case i

Location

s illustrated in Figure 1.3.

of the digital signage terminals is one of the key factors for advertisement. Effectiveness of advertisement heavily
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depends on the number of viewers and location for setting up the terminal devices. Hence, an advertiser finds appropriate

locations and makes a contract with owners of locations (e.g., a railway station managing company) to get permission to set

up the terminals.

Location information provided by the location owners may contains a variety of attributes (e.g., physical address, type of

location, demographic information of audience, etc.).

NOTE 4 — Details of advertisement in DS are for future study.

Content Location Digital signage Content Terminal
provider ownership application delivery device
functions functions functions functions functions
1. Content
and playlist C i
provisioning 2. Location
information
3. Content
and playlist
4. Preview
5. Schedule
and location C
management
6. Contents and playlist
and delivery schedule
> 7. Content
and playlist
8. Service
9. Log consumption
10. Report 10. Report
H.780(12)_F1.3

Figure 1.3 — Use case 2B: Flow for advertisement services

The following processes are assumed in the advertisement use case:

1) Content creation: Advertisement contents, their relevant metadata and playlists are created by an advertiser as
the content provider functions.

2) Location information aggregation: Information concerning candidate locations of advertisements are aggregated
from location owners as location ownership functions in advance.

3) Content setting: The contents and relevant data are sent to a digital signage application.

4) Content preview: Usually advertisement contents are reviewed before delivering as a business manner.

5) Schedule and location management: The digital signage application manages the contents and their delivery
schedules. The application searches and finds suitable locations to advertise the contents.

6) Content and schedule setting: A content delivery system receives the contents, their deliver location and
schedules.

7 Content delivery: The contents are delivered to digital signage terminal devices on the schedules.

8) Service consumption: Contents are shown on the display of the terminal devices based on the playlist.
NOTE 5 — This use case omits details of interactions among the audience, the terminals and other functions when
an interactive digital signage service is provided.

9) Log aggregation: Service logs are gathered in the digital signage application.

10) Report sending: The application summarizes the logs as a report, and making and sending the report to the
location owners and the advertiser according to contracts between business entities.

1.3 Emergency communications

Public announcement services for disaster relief and early warning in case of major disasters are of paramount importance.

Digital signage services can provide a way to deliver such information (e.g., display particular local/regional information to

displaced people at different evacuation places, etc.). It is important to consider aspects of widely-adopted and instantaneous

information services.
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Such services need to collect accurate information on disaster from reliable sources and to ensure its timely delivery. Figure

1.4 shows an example of digital signage service operation in case of disaster.

Reliable information sources Broadcaster”

Public transport = Internet (portal, postin
- Railways y{@l é (portal, posting)
- Bus i
- Boats . r

Traffic report

- Traffic jam

- Saf I — . 7

i Safety routes Digital signage platform for  safety confirmation
communication undér disaster - Disaster situation
- News
Disaster el
= information ) L ocal news “
*\- Regional information ",
q - 1 \ \
Commirial . v ‘e :
facilities Designated shelter Temporary housing  Evacuation Snter
public building & = E )
D Mobile
Digital signage
Digital signad® H.780(12)_F1.4
Metropolitan area Affected area

Figure 1.4 — Use case 3: Disaster information service

1.4 Interaction amongst audience and terminals

Use case 4A: Service interactivity between mobile and digital signage

Mobile interactivity allows network operators to deliver promotional material to users' mobile phones when they send their
text message to the screen.

One of the most basic mobile interactivities is to send text to a digital signage screen and text to vote. These applications
allow viewers to send a text message or vote on a poll or question from their mobile phone to a digital signage screen. In
this application, viewers send text messages with their opinion or vote for a number listed on the screen. Once the viewers'

text messages are received, they are displayed on the digital signage screen.

1.5 High-level architecture expansion
An expanded architecture can contain the following new functional blocks according to the use cases mentioned-above: 1A,

2A and 2B.
- A "Business functions" block provides business data shown on the digital signage terminal devices.
- A "Location ownership functions" block provides location information for placing the terminals.

- A "Location Profile" block in service control functions group stores location information for setting up the
terminals.

NOTE - Details of business functions and location ownership functions are out of the scope of this Recommendation.
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Figure 1.5 — Expanded generic DS architecture

— 31 — JT—H780



Appendix Il

Codecs and data formats for digital signage services

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

Codecs and data formats of presentation media in digital signage services are described by several organizations (e.g.,
[b-POPAI]). The specifications listed in Table 11.1 are provided for reference when considering media coding for use in
digital signage services. It should be noted that the codecs and data formats for digital signage services are not limited to
the ones listed in Table I1.1.

Wrapper is a container of one or more encoded media files. The specifications listed in Table 11.2, which may be used for

digital broadcasting, typically contain multiple video and audio streams.

Table 11.1 — Standards of codecs and data formats

Type Standards
Audio MPEG-1 Audio Layer-3 [b-1SO/IEC 11172-3], Dolby AC3 [b-ETSI TS 102 366], MPEG-2 AAC
[b-1SO/IEC 13818-7], MPEG-4 HE AAC V1 [b-ISO-IEC 14496-3], A-law/p-law [b-1TU-T G.711]
Still image JPG [b-ITU-T T.81], PNG [b-ISO/IEC 15948]
Vector graphics SVG [b-W3C SVG 1.1]
(Note)
Video MPEG-2 [b-ITU-T H.262], H.264 [b-1TU-T H.264]

NOTE — Vector graphics are a means to represent images in computer graphics based on mathematical equations (e.g., points,
lines, curves, and shapes or polygons).

Table 11.2 — Standards of data wrapping

Type Standards

MPEG-4 part 14 (MP4) [b-1SO/IEC 14496-14]

Wrapper MPEG-2 TS/PS [b-1TU-T H.222.0]
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Appendix Il

Privacy of digital signage services

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

.1 Overview

Digital signage services can enhance their interactivity by using audience measurement technologies (e.g., facial
recognition). Incorporating privacy into digital signage services becomes more important in this context.

Digital signage service entities may consider creating voluntary privacy guidelines.

The OECD Guidelines on the Protection of Privacy and Transhborder Flows of Personal Data [b-OECD] can be considered
as an introduction and general guidelines for privacy in audience measurement [b-1TU-T H.740].

The Federal Trade Commission [b-FTC] also proposes principles which can be applied broadly to companies engaged in
online behavioural advertising, defined as activities for tracking consumers online in order to deliver advertising that targets
the individual consumers' interests. The Federal Trade Commission [b-FTC] stresses the principles' applicability to different
types of data and different advertising practices; not only for the collection and use of personally identifiable information
(P, but also of non-personally identifiable information (non-PlI1); collection and use of data; and the applicability to online
contextual advertising.

NOTE 1 - Traditionally, PIl has been defined as information that can be linked to a specific individual including, but not
limited to, name, postal address, e-mail address, social security number, or driver's license number. Non-PII includes
anonymous data that, without more, cannot identify a specific person.

NOTE 2 — The Digital Signage Federation [b-DSF] divides no-PIl into audience measurement data and anonymous
information used in other services (e.g., MAC address).

These audience measurements may be relevant to the scope of the principles (e.g., video recognition systems that identify

and counting specific classes of individuals passing-by).

III.2  Principles for privacy
Digital signage service entities are encouraged to refer to the following general principles [b-FTC] for privacy and provide

practical ways to avoid privacy issues:

- Transparency and consumer control: This is an important aspect in the services. When consumers' information
is collected, the service entities should provide prominent notice to consumers about such practices and should
offer consumers the ability to choose whether or not to allow such collection and use. The notice may include
policies for collection (e.g., why/where/for what is data collected). [b-FTC] shows the following general
principles for consent based on the privacy classes.

- Choice for non-PlI: Service entities should notify consumers when they are collecting information about
consumers' activities for services.

NOTE — The report [b-FTC] does not specify whether this choice would be opt-in, which is an affirmative express
consent, or opt-out, which is prohibition against the treatments. Opt-out has beneficial aspects as it is easy to use
and accessible to consumers.

- Consent for P11: Opt-in for uses of data should be requested.
The report also addresses the principles for use data collection; reasonable security and limited data retention for consumer
data; secondary use which is the use of collection data for purposes other than the digital signage services; and other relevant

aspects.
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Appendix IV

Terminal device interfaces

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

There are several industrial standards concerning input/output interfaces. This appendix makes efforts to introduce possible
standards relating to the interfaces of the DS terminal devices.

IV.1 Inputinterface
IV.1.1 Storage interfaces
DS terminal devices are equipped with a communication port to connect among computers and peripherals (e.g., universal

serial bus [b-USB Forum]) and/or a flash memory as a means of data storage.

IV.1.2 Control interfaces

RS-232 [b-TIA 232-F] can be used in DS as a means of terminal device control.

IV.1.3 Network interfaces
DS terminal devices may support a TCP/IP LAN/Wireless port [b-IEEE 802.3], [b-IEEE 802.11].

IV.2  Output interfaces
IV.2.1 RGB analogue interfaces
Analogue signal output can be handled through the following specifications:

- Analogue interfaces complying with the RGB colour codes model of [b-CEA-863].

NOTE — RGBHYV is a variant of RGB model applicable for DS displays as well as PC computer monitors, with
five lines: red, green, blue, horizontal sync and vertical sync.

- Digital video interface analogue (DVI-A)/digital video interface integrated (DVI-1) interfaces [b-DDWG DVI].

IV.2.2 Digital video interfaces

The following standards are a means to handling digital video output:

- High-definition multimedia interface (HDMI) [b-CEA 861].

- Low-voltage differential signalling (LVDS) [b-TIA 644].

- Digital video interface digital (DVI-D)/DVI-I [b-DDWG DVI].
- DisplayPort [b-VESA DisplayPort].

IV.2.3 Digital audio interfaces

This item is for further study.
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