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Recommendation ITU-T F.740.11 

Requirements and framework of cloud-based augmented reality systems 

 

 

 

Summary 

Based on cloud computing capabilities and massive data collaborative processing, cloud-based 

augmented reality systems can effectively support large-scale physical scene recognition and digital 

processing, provide more flexible virtual-scene integration and support multiperson interactive 

scenarios. Recommendation ITU-T F.740.11 does not change cloud computing's functions, but rather 

presents a basic concept of cloud-based augmented reality and specifies requirements and a framework 

of cloud-based augmented reality systems. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, and information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other 

obligatory language such as "must" and the negative equivalents are used to express requirements. The use of 

such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve 

the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or 

applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of 

the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, 

protected by patents/software copyrights, which may be required to implement this Recommendation. 

However, implementers are cautioned that this may not represent the latest information and are therefore 

strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at 

https://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T F.740.11 

Requirements and framework of cloud-based augmented reality systems 

1 Scope 

This Recommendation specifies requirements and a framework of cloud-based augmented reality 

(AR) systems. The scope of this Recommendation includes: 

– Overview; 

– Modes of cloud-based augmented reality systems; 

– Framework of cloud-based augmented reality systems; 

– Requirements of cloud-based augmented reality systems. 

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 G.1036] Recommendation ITU-T G.1036 (2022), Quality of experience influencing 

factors for augmented reality services. 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: 

3.1.1 augmented reality [b-ITU-T J.301]: A type of mixed reality where graphical elements are 

integrated into the real world in order to enhance user experience and enrich information. 

3.1.2 augmented content [b-ITU-T J.301]: A binary object, such as 2D images, 3D animated 

models or audio/video streaming files, to be augmented into a predefined augmentation region. 

3.1.3 application [b-ITU-T Y.101]: A structured set of capabilities, which provide value-added 

functionality supported by one or more services. 

3.2 Terms defined in this Recommendation 

None. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

2D Two Dimensional 

3D Three Dimensional 

AI Artificial Intelligence 

AR Augmented Reality 
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AVI Audio Video Interleaved 

CDN Content Delivery Network 

CPU Central Processing Unit 

DoF Degree of Freedom 

E2E End-to-End 

FOV Field of View 

FTTH Fibre To The Home 

GPU Graphic Processing Unit 

NIC Network Interface Card 

OA&M Operation, Administration and Management 

SDK Software Development Kit 

SLAM Simultaneous Localization And Mapping 

WDM Wavelength Division Multiplexing 

5 Conventions 

In this Recommendation: 

– The keywords "is required" indicate a requirement which must be strictly followed and from 

which no deviation is permitted if conformance to this Recommendation is to be claimed. 

– The keywords "is recommended" indicate a requirement which is recommended but which 

is not absolutely required. Thus, this requirement needs not be present to claim conformance. 

– The keywords "can optionally" indicate an optional requirement which is permissible, 

without implying any sense of being recommended. These terms are not intended to imply 

that the vendor's implementation must provide the option and the feature can be optionally 

enabled by the network operator/service provider. Rather, it means the vendor may optionally 

provide the feature and still claim conformance with the specification. 

6 Overview 

Cloud-based AR and terminal-based AR are two different operation modes of AR. Terminal-based 

AR is the AR operation mode which adopts local content data storage and locally available running 

resources of the terminal to provide AR services. Terminal-based AR does not involve the retrieval 

and scheduling of content data and running resources in the cloud. The operation of terminal-based 

AR could be severely restrained by local running resource limitations, such as terminal computing 

power, battery and data storage. 

Cloud-based AR, based on the super computing power of the cloud, completes complex real-scene 

understanding, 3D modelling, multi-terminal data sharing, cloud-edge collaboration and other 

processing, builds a continuous combination of point cloud map and real-world coordinates, realizes 

real-time and updated 3D digital world model for real-world scanning, and provides the terminal with 

the ability to index and integrate virtual information. 

Cloud-based AR requires the collaborative provision of services based on various systems, 

collectively referred to as cloud-based AR systems. The E2E service of the cloud-based AR system 

refers to the subsystems running on the cloud, which distributes cloud-based AR services to terminals 

by relying on network capabilities and obtains remote operation instructions from a terminal. The 

cloud-based AR subsystems running on the cloud include a content system, control system, resource 

system, operation, administration and management (OA&M) system and security system. 
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