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Activities carried out by the STF in the period from 12/10/2015 to 08/07/2016
Since some years Emotion Detectors are in use, however, all of them are designed for very special purposes. Emotion Detector for telecommunication measurements has not been defined so far, neither for written text nor for spoken sentences. Despite the rapid development and increase usage of those Emotion Detectors, no systematic classification or even standardization of input and output parameters, related terminology and minimum requirements exist, not in general and not for the subject telecommunications as well. There is also very little agreement on their certain parameters and input and output variables, usually are based on social psychology or psycho-acoustics. It is proposed to work on these non-standardized items and to fill the gap in order to provide basic standardization framework for this kind of technology, which is needed for standards in the emerging domain of extended voice bandwidth. The emotion detection is a promising tool that can, among other things, help to identify suitable (emotion-free) test sentences for subjective testing of multimedia transmission quality.
The STF504 experts are:

· Jan Holub, MESAQIN.com sro., Ltd., Czech Republic (Leader)

· Jana Tučková,  MESAQIN.com sro., Ltd., Czech Republic

· Joachim Pomy, Telecommunications & Int'l Standards, Germany

· Peter Počta, University of Žilina, Slovakia 

This work proposed the standardization of emotion detectors for both text and spoken speech.

The results and findings elaborated by STF 504 can be found in TS 103 296 and are grouped into:

· Emotion detectors for written text

· Classification of emotions in scientific publications on speech recognition

· Requirements for Emotion Detectors used for Telecommunication Measurement Applications

· Accuracy of Emotion Detectors for Subjective Testing in Telecommunications

1 Executive summary

This work dealt with development of a standard on emotion detectors. Initially, the classification of Emotion Detectors for written text and its performance assessment have been made. This included analysis of existing solutions. Consequently, a classification of Emotion Detectors for spoken speech and its performance assessment has been performed, including analysis of existing solutions.
As a next step and based on the results of previous tasks, the set of minimum requirements for emotion detectors in telecommunications was be defined. The final clause contains minimum mandatory and optional input and output requirements, memory and power requirements, and types of operation.
2 Introduction

2.1 Scope, major aims of the STF work

As defined in STF ToR 504, the scope of the STF work was following:
· Classification of Emotion Detectors both for written text and for spoken speech
· Minimum requirements for Emotion Detectors used for Telecommunication Measurement Applications
· Assessment methodology of Emotion Detectors performance.
STF504 is contributing to the following ETSI Long Term Strategy [GA58(11)22r1]:

· Stay in tune with changing nature of the global ICT industry (innovation)

· Establish leadership in key areas impacting members' future activities

· Engage in other industry sectors besides telecoms, (cross-sector ICT)

This request is in the following priority category [BOARD(12)88_030r1]

· Emerging domains for ETSI

· Standards enablers/facilitators (conformance testing, interoperability, methodology)
2.2 STF activity and expected output

STF 504 has been created to standardize emotion detectors for both text and spoken speech, in particular for telecommunication applications.

One deliverable is foreseen (a TS), that will provide the overview and recommended approach including common minimum requirements.
2.3 Relation with the reference TB and with other bodies, inside and outside ETSI

Consultation with ETSI STQ was continuous via various means of communication, such as conference calls, meeting attendance, email, Skype, etc. This resulted in various useful suggestions from STQ members to the STF 504 experts.

The work of this STF is promoted in several scientific events. Two contributions related to this work are accepted for presentation on IMEKO TC1-TC7-TC13 Joint Symposium 2016 “Metrology across the Sciences: Wishful Thinking?”, University of California, Berkeley, 3-5 August 2016 (for details, see http://imeko-tc7-berkeley-2016.org/index.html).
3 Overview of the organization of the activity

3.1 Team composition and experts’ qualification 

Jan Holub, MESAQIN.com, Czech Republic

Jan is associate professor in the Department of Measurement of Faculty of Electrical Engineering of Czech Technical University in Prague, the oldest technical university in Europe (est. 1707). Dr. Holub is an internationally recognized expert in the field of objective and subjective speech quality measurement, with more than 170 published academic papers in the field and related topics. He participates in international standards activities (e.g. ETSI STF 294), manages the MESAQIN.com company since 1999 and is frequently consulted by companies within the industry. His research interests cover AD and DA converters, digital signal processing, speech coding and processing, psychoacoustics and measurements in telecommunication networks. He is an IMEKO member since 2004. He represents Czech Republic in IMEKO TC-1 since 2008 and has become an IMEKO TC-1 chair in 2010. His other memberships include ISCA (2002), IET (prev. IEE, 2004) and ETSI STQ (European Telecommunication Standardization Institution, Speech Transmission Quality).
Jana Tučková, MESAQIN.com, Czech Republic
Jana is a full professor in the Department of Circuit Theory of FEE CTU in Prague and works in the field of spoken language emotion detection and emulation for decades. She states in one of her numerous scientific articles: ”Speech signal is a complex signal in a way that encodes information about the speaker, his/her state, acoustic environment, the person’s intention, their language background, and further para-linguistic knowledge. Thus, a number of psychological and physiological states can be deduced by speech and voice analysis. Many changes in voice associated with these states are recognizable by the human ear, but much of the phonetically irrelevant information is few distinguishable by untrained humans. However, some specific information hidden in speech signal can be discovered using advanced signal processing methods.” Jana Tučková is a world-wide recognized expert for spoken speech emotion detection and simulation.. She is author or co-author of 119 publications concentrating on the domain of theory and applications of the artificial neural networks (from 1993). They are: 1 book - monograph, 3 book chapters, 4 lecture note (Springer), 75 articles in international journals or conferences (4 articles in IF journals) , 12 articles in national journals or conferences, 26 invited lectures, 3 unpublished thesis, 29 founded national citations, 13 citations in Web of Science and 19 citations in Scopus.
Joachim Pomy, Telecommunications & Int'l Standards, Germany

Joachim received his Diploma in Communications Engineering from Darmstadt Technical University in 1984. The same year he joined Telefonbau & Normalzeit in Frankfurt where he became responsible for PABX transmission planning, and approval, for mouth-to-ear voice quality and for perceptual evaluation of users' satisfaction. Since 1988 he is actively involved in related standardization efforts in ITU-T, ETSI, MESAQIN, BITKOM, TIA, T1A1 and IEEE. In 2002 Joachim was awarded the ETSI internal Service Medal for his achievements with the AsiaPacific-Telecommunity (APT). In 2008 Joachim left his position in Frankfurt and started to work as a Freelance Consultant in Telecommunications & International Standards. Recently he completed successfully a project on QoS enhancement for the ITU in Nepal. Currently, Joachim is active in ITU-T SG12 and ETSI STQ, where he is one of three vice chairmen.

Peter Pocta, University of Zilina, Slovakia

Peter was born in 1981, in Nové Zámky, Slovakia. He received his M.S. and Ph.D. degrees from University of Žilina, Faculty of Electrical Engineering, Slovakia in 2004 and 2007, respectively. During his Ph.D. study, he was awarded a number of fellowships. Firstly, he spent 3 months as an Erasmus student in the Department of Electrical Engineering and Information Technology, Chair of Telecommunications at Dresdner University of Technology, Germany where he collaborated on testing principles over ADSL access lines. Secondly, he was with Alcatel-Lucent, R&D center, Network Integration department, Stuttgart, Germany where he investigated some impacts on speech quality in WiMAX system. He is currently an Assistant Professor in the Department of Telecommunications and Multimedia at University of Žilina and is involved with International Standardization through the ETSI STQ as well as ITU-T SG12 working group. His research interests include speech and video quality assessment, VoIP, VoWLAN and cross-layer optimization. He has published over 20 refereed papers in international journals and conferences including the Acta Acustica united with Acustica, Advances in Multimedia (Hindawi), AEÜ - International Journal of Electronics and Communications (Elsevier) and MESAQIN. He also serves as external reviewer for the Journal of Systems and Software (Elsevier), Computer Standards & Interfaces (Elsevier) and the Mediterranean Journal of Electronics and Communications (SoftMotor) and several conferences in area of speech quality and communication networks.
3.2 STF teamwork, distribution of tasks, working methods

The co-operation of the experts was organized following a creative approach also known as “cognitive interleaving teamwork”. In addition, coinstantaneous networking with experts’ global pool of contacts was performed to retrieve additional information and comments on analysis results.
3.3 Liaison with the reference TB and/or the Steering Group 

The STF leader was working in cooperation with the Steering Group and other STQ members. In addition, the Steering Group and some STQ members has helped the project team to get additional information, especially useful in the second phase of the project dealing with minimum requirements specifications.. The detailed communication on specific topics was done via email, phone and Skype as needed.
3.4 Meetings attended on behalf of the STF with the reference TB and other ETSI TBs

All 4 STF experts have been in close connection with the steering committee and obtained advices on the earlier drafts of DTS/STQ-236 and additional information mainly related to the first phase of the project focusing on relevant state-of-the-art overview. The STF Leader and another STF expert attended the meeting of STQ #51 in Sophia Antipolis and presented the progress report for Milestone M1; the report was approved by the plenary.

The milestone M2 has been approved via correspondence (May 2016). The final milestone M3 has been submitted for approval to STQ #52.
In summary, there was a close cooperation between STF504 experts and ETSI STQ.
3.5 STF communications, presentations, promotion, inside and outside ETSI, WEB pages etc

The work and especially the goal of the STF have been promoted to the personal contacts of the experts directly, i.e. verbally and via email. 
Two contributions related to this work are accepted for presentation on IMEKO TC1-TC7-TC13 Joint Symposium 2016 “Metrology across the Sciences: Wishful Thinking?”, University of California, Berkeley, 3-5 August 2016 (for details, see http://imeko-tc7-berkeley-2016.org/index.html).
STF504 initiated a webpage with brief description of its scope and activities. This webpage is available at the following address: https://portal.etsi.org/STF/stfs/STFHomePages/STF504 .

4 Final status of the activity

4.1 Overview of the STF work

The following actions have been planned in the ToR of the STF:

Development of common minimum requirements for Emotion Detectors used for Telecommunication Measurement Applications

Development of an approach to classify Emotion Detectors both for written text and for spoken speech.

Development of methodology to assess Emotion Detectors performance.

All actions have been carried out as finally planned (ToR504v11) and the results achieved are summarized in the following:

· Emotion detectors for written text overview and parameters

· Classification of emotions in scientific publications on speech recognition

· Requirements for Emotion Detectors used for Telecommunication Measurement Applications

· Accuracy of Emotion Detectors for Subjective Testing in Telecommunications

General conclusions of STF504 are:

· Overwiev of existing approaches both for spoken and written speech has been provided
· Minimum requirements for emotion detecting algorithms both for written and spoken speech have been specified

· Accuracy testing methodology for emotion detectors has been defined.

4.2 Technical risk, difficulties encountered and corrective actions taken

No technical risk and difficulties have been encountered within this project. No corrective actions had to be taken.

4.3 Lessons learnt

Experts working on this project confirmed the need for standardization in the area of algorithmic emotion detection. Without any recommendation on this topic, even the terminology used by different vendors and providers is not compatible and hard to compare. Accuracy assessment and comparison among different algorithm is thus enabled by this new standard, too.
4.4 Recommendations for future activities in related domains

The minimum requirements are currently stated in terms of parameters definition and their provisional threshold values only. More realistic thresholds can be elaborated based on continuous development and future field results observation.
Methodology for subjective testing of the emotion detectors should be elaborated in more details for future use.
5 ETSI deliverables

There was one deliverable produced by STF504 which draft has been approved by STQ #51 and its final version will be approved in STQ #52.

Scope: The present document specifies Classification of and Requirements for Emotion Detectors for telecommunications and the assessment of their performance and uncertainties.

The document is available here:

docbox.etsi.org - /STF/STF504_STQ_EmoDet/Public/ DTS103296v052.zip
including its xlsx attachment. This draft TS has also been submitted for STQ #52 as STQ(16)052015.
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Annex A Performance indicators

A.1. Performance Indicators objectives achieved
Contribution from ETSI Members to STF work:
· Direct financial contribution (co-funding): None.
· Voluntary work of experts (free of charge or with partial remuneration): 25 mandays of voluntary work have been provided.
· Delegates attending meetings/events related to STF (number of participants/duration): Three working sessions have been arranged in Prague, organized by MESAQIN.com sro.
· Direct contribution of delegates (e.g. number of documents/comments/e-mail): During the work on STF504, over 40 interim document versions have been created and more than 500 e-mail have been exchanged among experts involved in the project
· Support to the STF work (e.g., provision of test–beds, organization of workshops, events): MESAQIN.com provided organizational support to 3 meetings of STF504 experts hold in Prague.
Contribution from STF experts to ETSI work:
· Contributions presented to TB/WG meetings: (number, type, comments received): 3 draft TS were contributed to STQ and comments have been received which were accounted for.
· Presentations in workshops, conferences, stakeholder meetings: Two contributions related to this work are accepted for presentation on IMEKO TC1-TC7-TC13 Joint Symposium 2016 “Metrology across the Sciences: Wishful Thinking?”, University of California, Berkeley, USA, in  August 2016
Liaison with other stakeholders
· Stakeholder participation in the project (category, business area): During the STF504 work, comments from the following externals Cooperation with other standardization bodies: No explicit cooperation with other standardization body has been established. 
· Liaison to identify requirements and raise awareness on ETSI deliverables: LS to ITU-T Study Group 12 is planned, once the document is published. 
· Comments received on drafts (e.g. on WEB site, mailing lists, etc.): Several positive comments have been received from the following organizations: NATO NCIA (ETSI member), 3GPP SA4 SQ (ETSI), Audience Inc., (ETSI members), J.Y.M. (consulting company).
Quality of deliverables

· Approval of deliverables according to schedule: All deliverables were approved as scheduled.

· Respect of time scale, with reference to start/end dates in the approved ToR: All start/end dates as stated in ToR have been respected.

· Quality review by TB: TB reviewed the deliverables quality before its approval.

· Quality review by ETSI Secretariat: ETSI secretariat reviewed the quality of deliverable of STF504.
A.2. Performance Indicators objectives not achieved
None.
