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Definitions of technical terms, acronyms 

Acronyms

	DET
	Detection Error Trade-off

	EER
	Equal Error Rate

	NIST
	National Institute of Standards and Technology

	CTI
	Computer Telephony Integration


Glossary
	Call Centres
	A call centre is a popular term for a centralised office of a company that answers incoming telephone calls from customers.  The term may also be applied to an office that makes outgoing telephone calls to customers (telemarketing).

	Computer Telephony Integration
	Computer Telephony Integration is technology that allows interactions on a telephone and a computer to be integrated or co-ordinated.

	High-tech
	Resembling or making use of highly advanced technology.

	Research and Development
	Investigation into new or improved products.

	Technology
	Technology is the discipline dealing with the art or science of applying scientific knowledge to practical problems.


1. About the knowledge domain
The knowledge domain for this project is automatic text-independent speaker recognition.  It is the process of automatically recognizing the person who is speaking from spoken voice.   Speaker recognition methods can be divided into text-independent and text-dependent methods.  Text-independent methods do not rely on a specific text being spoken, where as text-dependent methods requires speakers to say key words or sentences.
Speaker recognition systems must be trained on each speaker for whom identification is required.  Training needs to be carried out under a variety of voice conditions to ensure that a speaker can also be identified if he or she has a cold. 

Speaker recognition systems are already available but work best as security systems when they are coupled with some other form of security.  The most reliable systems work well in quiet conditions but tend to be unreliable in noisy conditions.
2. Background to Spescom DataVoice
Spescom DataVoice is a South African based technology company.  The company’s products are sold locally and internationally under the DataVoice™ brand.  The DataVoice™ family of products includes Digital Voice Recording
 and Computer Telephony Integration
 (CTI) Solutions.  In simple terms, these products are mostly integrated into Call Centres and are responsible for the recording of telephone conversations.  The sentence “this call will be recorded for quality purposes” is so familiar these days when you contact your local bank or insurance company over a telephone.

3. About the expert

Spescom DataVoice has been involved with speaker recognition technology for the past 12 years.  During this period a speaker recognition system was developed and integrated into their product offering.  The engine was developed by Niko Brummer, a research engineer, who has been working in the field of speaker recognition for more than 15 years.  Niko’s dedication and leadership skills helped position Spescom DataVoice as a leader in the international market on the subject of voice processing technologies.
Niko took part in the NIST Speaker Recognition Evaluation for the last few years.  The event is organised by the USA’s National Institute of Standards and Technology.  It takes the form of a competition in which the world’s top universities and commercial institutions participate in order to set globally applicable standards for the voice recognition market sector.  In 2004 Niko’s speaker recognition system was rated 2nd​​.  In 2005 Niko’s system was rated 3rd together with an Australian University.  The greatest achievement however is still the fact that the speaker recognition engine has been improving year, after year, after year.  
Niko is currently busy with his PhD degree at the University of Stellenbosch and plans to hand in his final thesis during 2006.  Niko wrote many articles which have been presented at international conferences.

4. knowledge capture project

4.1 Introduction
Niko has been the only engineer working on the speaker recognition system at Spescom DataVoice.  Even though DataVoice management knows what Niko is doing, very little employees really understand what speaker recognition entails.  Another, more important aspect is the fact that the company has been running the risk of only having one person with in dept knowledge of the company’s speaker recognition engine.  This knowledge capture project brought about the golden opportunity to capture, represent, and preserve Niko’s knowledge on speaker recognition.  
4.2 Scope
The main goal of the project was to capture all the key concepts of the expert’s knowledge domain and build a knowledge model from that.  The model will lay down the foundation which allows it to be extended over time.  The knowledge model will not only preserve the expert’s knowledge, but can also be shared with the rest of the organization. 

To carry out the project the following main tasks were defined: 

· Preparation about knowledge domain.
· Defining clear focus question.
· One-on-one sessions with expert.

· Develop knowledge model.
Because of the limited time to complete the project, clear focus questions needed to be developed to focus all sessions with the expert.   The following section describes the main and sub-focus questions.  The sub-focus questions were used on each of the individual pages of the knowledge model.
4.3 Main Focus Question

·  “What is Speaker Recognition and how does it work?”

4.4 Sub Focus Questions
· What is the main goal (of Speech Signal Processing Technologies)?
· What is speaker recognition?
· What is the expert's primary domain focus?
· What is a Biometric Technology?

· How does Speaker Recognition work?
· What does Feature Extraction entails?
· What does Model Training entails?
· What does the verify decision entails?
· How should the output of a verify decision be interpreted?
· How is performance of Speaker Recognition Systems evaluated?
· How is Speaker Recognition applied?
4.5 Knowledge Capture Sessions Log
	 Date
	Session
	Duration
	Location
	Description

	2005-09-23
	Session 1
	15 minutes
	Expert’s office
	Inform the expert about the goals and objectives of the project. 
Collect reading material about the subject to prepare for the next session.   This will help me to get up to speed since I don’t have any background knowledge about speaker recognition.

	2005-09-28
	Session 2
	30 minutes
	Expert’s office
	Expert provides an introduction to speaker recognition.  
Only after this session did I have enough knowledge to define the sub-focus questions for the project.

	2005-10-03
	Session 3
	50 minutes
	Expert’s office
	Focus on the main concepts.  Expert explains how speaker recognition systems work.  
After 30 minutes it became very “deep”
 and complicated.  I started to realize how difficult and technical the domain is.  I started to have some doubts if the time scales for the knowledge project is reasonable for a topic of this nature, especially with my limited background regarding the knowledge domain.

	2005-10-05
	Session 4
	75 minutes
	Expert’s office
	I started the session by asking questions about loose ends from the previous session.   I asked the expert not to go into much technical detail at the initial stage of the session, and rather focus on big picture issues.  As I grasped the more difficult concepts, I lead the session to more technical aspects.
At the end of this session Niko commented that he feels drained and tired.  Session 4 become the most productive session of them all.

	2005-10-07
	Session 5
	30 minutes
	Expert’s office
	Show Niko my preliminary knowledge models and get feedback.  
Niko reported that he can’t continue with the project because of work deadlines within 3 weeks.  He started to develop a new system that could do language recognition and want to compete in the Language Recognition NIST evaluation.
This was a major drawback for the project since I could easily do with another 2 maybe 3 sessions.   I decided to complete the knowledge model with what I have captured up to this stage.  In the next 2 weeks, the knowledge model was developed and presented to Niko for final feedback and assessment.

	2005-10-20
	Session 6
	30 minutes
	Expert’s office
	Show Niko the final models and ask him to assess the model. 


Table 1: Sessions log
4.6 Organization of Knowledge Model
Figure 1 illustrates the organization of the knowledge model.
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Figure 1: Organization of the knowledge model
The knowledge model is constructed with 12 concept maps.   The top-level map has the name “Speaker Recognition” and provides the framework for the organization of the knowledge model.  The top-level Map also provides access to each of the other sub-concept maps.
The sub-concept maps can be organized into the following main categories:

· An introduction which explains the “What” question.  It explains what speaker recognition is all about and focus on questions like: What is the main goal? What is speaker recognition? What is the expert's primary domain focus? What is a Biometric Technology?
· The core which explains the “How” question.  These maps focus on questions like:  How does Speaker Recognition works?  How should the output of a verify decision be interpreted?
· The other important aspects which look at following focus questions:  How is performance of Speaker Recognition Systems evaluated?  How is Speaker Recognition applied?
5. Model assesment

5.1 Personal views and assesment

Before assessing the knowledge model, I must first say that I found it verify difficult to find a willing expert.  Most of the people I contacted, felt that they are not “really” experts in what they are doing.  Their perception was that they don’t know enough about their field of work, to go and explain it to someone.   I got this response form people who are the most senior in their departments.  
Looking back at the knowledge elicitation, I found this experience to be extremely exiting and insightful.  It was a great learning experience in the field of knowledge capturing as well as speaker recognition.  Even though I realise that the field of speaker recognition can become complex, I feel confident to participate in discussions regarding the domain.  
The knowledge model was shared with employees from Spescom DataVoice and the feedback was overwhelming positive.  People found that the model explains important concepts they didn’t understand.  The model also helped to put the main concepts into perspective.
5.2 Letter from Domain Expert
The main concepts of the field of speaker recognition have been addressed in the knowledge model.  The model forms a very good starting place and could be extended with more technical knowledge in the future.  
My overall impression is that the model is good and helps to communicate my knowledge.   I am impressed with the final result, especially after we had so little time available for the one-on-one sessions.   

I found it easy to explain what I know; the difficulty was to not loose Herman’s understanding.  The sessions went much smoother and faster after Herman started to take notes rather than creating the concepts on the CMapTools application.  

Overall I enjoyed the experience.







































































































































































































































� See Glossary for more detail.


� See Glossary for more detail.


� Most intense part of something
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