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Recommendation ITU-T F.746.9 

Requirements and architecture for indoor conversational robot systems 

 

 

 

Summary 

Recommendation ITU-T F.746.9 describes the requirements and architecture for an indoor 

conversational robot system. This Recommendation defines different functions to support indoor 

conversational robot systems. The scope of this Recommendation is focused on architecture, terminals, 

servers and interfaces between modules. It also describes different functions including a 

variable-distance speech preprocessing function, user identifying speech recognition function, 

multitask dialogue processing function and speech synthesis function. Additionally, it describes 

interfaces between modules for indoor conversational robot systems. 
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FOREWORD 

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

telecommunications, 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 received notice of intellectual property, protected 

by patents, 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 TSB patent 

database at http://www.itu.int/ITU-T/ipr/. 
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written permission of ITU. 
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Recommendation ITU-T F.746.9 

Requirements and architecture for indoor conversational robot systems 

1 Scope 

This Recommendation provides an overview of the framework for indoor conversational robot 

systems. It describes the features, general requirements, architecture and functionality, which are the 

framework to support indoor conversational robot systems. The scope is focused on architecture, 

terminals, servers, interface and communication protocols between servers and clients in a high-level 

approach. This Recommendation will allow users of the indoor conversational robot system to be 

able to experience convenient information services in various areas with a user-friendly 

speech-dialogue interface. 

2 References 

None. 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: 

3.1.1 co-reference resolution [b-ITU-T F.746.3]: A function that detects the preceding referents 

of the pronouns which replace the noun phrases of the input sentences. 

3.1.2 named entity recognition [b-ITU-T F.746.3]: A function that recognizes named entities 

such as PLO which are people, organizations and places from the sentences. The PLO can be 

decomposed to more specific named entities depending on the applications. 

3.1.3 natural language processing [b-ITU-T F.746.3]: A method that analyses text in natural 

languages through several processes such as part-of- speech recognition, syntactic analysis and 

semantic analysis. 

3.1.4 part-of-speech recognition [b-ITU-T F.746.3]: A function that recognizes parts of speech 

(POS) in the sentences and assigns relevant POS tags considering contextual meaning of the target 

sentences. 

3.1.5 semantic analysis [b-ITU-T F.746.3]: A function that recognizes the semantic relations 

among the words around predicates that exist in the same sentence. The semantic analysis function 

then generates a semantic predicate-argument structure (PAS). 

3.1.6 speech [b-ITU-T H.703]: Speech is the vocalized form of human communication. 

3.1.7 speech recognition [b-ITU-T H.703]: A kind of user interface for translation of spoken 

words into text. 

3.1.8 syntactic analysis [b-ITU-T F.746.3]: A function that analyses sentence structures and 

generates dependency relations among words based on dependency grammars. 

3.2 Terms defined in this Recommendation 

This Recommendation defines the following terms: 

3.2.1 dialogue-based speech interface: An interface based on speech, especially dialogues 

between a user and a device or system. 
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3.2.2 dialogue act: The user's intention or purpose of the utterances in a dialogue, for example, a 

request for information, command for action or agreement. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

AI Artificial Intelligence 

ASR Automatic Speech Recognition 

DA Dialogue Act 

DB Database 

DNN Deep Neural Network 

EER Equal Error Rate 

FAR False Alarm Rate 

FRR False Rejection Rate 

HCI Human Computer Interaction 

ICT Information and Communication Technology 

IPTV Internet Protocol Television 

IT Information Technology 

LLS Language Learning System based on speech/NLP technology 

LSTM Long Short Term Memory 

NE Named Entity 

NLP Natural Language Processing 

PC Personal Computer 

POS Part Of Speech 

RT Reverberation Time 

SMS Short Message Service 

SNR Signal to Noise Ratio 

SVM Support Vector Machines 

TTS Text To Speech 

VAD Voice Activity Detection 

VoD Video on Demand 

5 Conventions 

The following conventions are used in this Recommendation: 

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

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

– The keywords "is prohibited from" indicate a requirement that must be strictly prohibited, if 

conformance to this Recommendation is to be claimed. 

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

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