[image: image1.wmf] 

[image: image2.png]


[image: image3.png]



D11 
Requirements for second showcase
2 July, 2002

	Project:
	IST-1999-11562

	Acronym:
	NESPOLE!

	Title:
	NEgotiating through SPOken Language in E-commerce


[image: image4.png]o Universitit Karlsruhe




	Title:
	Requirements for 2d showcase

	Deliverable:
	D11

	Author(s):
	ITC-irst, UKA, CMU, UJF, AETHRA, APT

	Work Package:
	WP2 - Requirements

	WP Participants:
	ITC-irst, UKA, CMU, UJF, AETHRA, APT

	Date:
	2 July 2002

	Status:
	Draft

	Security:
	Internal

	Keywords:
	Domain definition for the second showcase ; expanded tourism and medical domain ; changes of the platform and updates of the HLT modules ; evaluation plan

	Project Director:
	Gianni Lazzari


Requirements for second showcase

1. Introduction

This document describes the requirements for the second showcase. It reports on the definition of the two domains addressed, the human language technology modules update, the changes of the platform planned and the assessment procedures related. We will start by introducing the general scenarios for both showcases 2A and 2B. Then, we will introduce and discuss specifications and updates for the HLT modules, the platform and the assessment procedures. 

Showcase 1 was related to the tourism domain, more precisely to summer and winter vacations in Val-di-Fiemme. We now want to show scalability and portability of the Speech-to-Speech translation technology developed during first showcase. Scalability means the ability to quickly update the HLT modules in order to have a larger coverage of the same domain. Portability means the ability to quickly adapt the HLT modules to a new task. 

2. Domain definition for the second showcase

To demonstrate scalability, showcase 2A will be dedicated to the extended tourism domain. To demonstrate portability, showcase 2B will be dedicated to a new domain, which is medical domain.

2.1 Showcase 2A : expanded tourism

In Deliverable 1, five scenarios were planned and only winter and summer vacations were tackled. So this showcase 2A will address basically the scenario "package" with regard to castles, lakes and folklore. We have included also the possibility for speakers to exchange directions informations in the scenario. For example, a client travelling by car will ask  the agent how to reach a particular place.
This showcase is intended to demonstrate scalability since the domain addressed will be the same but the coverage will be larger. Detailed scenarios for showcase 2A are provided in the Appendix A.

2.2 Showcase 2B : medical domain

The new scenario  chosento  demonstrate the portability of the Nespole! system will be the medical domain. In particular, this scenario will treat a long-distance medical consultation, between a doctor and a patient, everyone speaking different languages and using the Nespole! system to communicate. 

In this scenario we suppose that a person (for example a person on holiday in a foreign country) is not very well and he/she wants to hear a doctor’s opinion. So, the person (patient) decides to contact a doctor in order to obtain advice. In the hotel in which he/she is staying, a speech-to-speech translation service (Nespole!) is available. Instead of making a phone call, the patient decides to contact a doctor through Nespole!.

To develop the system modules on this new scenario it is necessary to collect the relevant data. Therefore, a data collection for each language involved (English, German and Italian) will be accomplished. 

For each language 10-12 monolingual dialogues (English-English, German-German and Italian-Italian) will be recorded. The dialogue content will be limited to two possible symptoms/pains: chest-pain and flu-like symptoms. From the patient side, the conversation will be guided through some scripts where the patient situation and his/her health problem will be summarized.  As shown in Fig. 1.2.1 and illustrated in more detail in the example reported in Appendix B, the scripts will basically include two parts: the first one, called “Personal Data”, will summarize the personal information of the patient (sex, age, occupation, diseases, risk factors, etc.); the second one, called “Symptom Descriptions”, will summarize the symptoms and the type of pain experienced by the patient, with additional information about any medication taken, recent check-ups, etc.
	Personal Data  

·  male/female

·  age

·  occupation

·  weight / height

·  allergies

·  diseases            

 (ex. diabetes, asthma)

·  risk factors 

 (ex. obesity, smoking)


	Symptom Description
·  symptom listing

·  when started

·  duration

·  frequency

·  medicine

·  check-up

·  other persons with the       same symptoms




Fig. 1.2.1 Patient’s script

During the dialogues, some images of the human body or of some parts of the body (e.g. head, chest, back) will be used. The images will be displayed by the doctor who will ask to the patient to indicate the precise location of the pain. 

For example, as illustrated in Fig. 1.2.2, the doctor could show an image of heads and ask to the patient to indicate the precise point where his/her headache is concentrated.

The patient, using the drawing functions made available by the Nespole! System, could draw an arrow to comply with the doctor’s request.
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Fig. 1.2.2 Medical Image

More specifically, the task of the patient will be to describe his/her health problem, answering  the doctor’s questions and providing him all information necessary to understand the problem. At the same time, the task of the doctor will be to do a medical interview, to formulate an appropriate diagnosis according to the patient’s description and finally to give an appropriate suggestion. He/she may basically suggest one of three things:

1. Some over-the-counter medication that the patient can take without a prescription.
2. a medical visit for the day immediately following  with the patient’s own doctor, or with a specialist or at the Emergency Room.

3. immediate medical assistance (in which  case he/she informs the Patient that  an ambulance will shortly arrive). 

An example of dialogue, generated according to the example script, is reported in the Appendix B.

To summarize, the materials necessary for the data colletion will be:
· basic Personal Computers (with tablet and mouse/optical pen, sound and video cards, videoconferencing software)

· headsets and microphones 

· some scripts summarizing specific symptoms/pains

· some diagrams of the human body.
3. Changes to the HLT modules

The changes and updates of the HLT modules are mainly related to a new IF definition, Automatic Speech Recognition (ASR) and Speech-to-Speech Translation (STST) components.
3.1 New IF definition

In preparation for Showcase 2a (castles and lakes in Val di Fiemme) and Showcase 2b (medical domain), the following tasks will need to be completed for the Interchange Format (IF).

Showcase 2a

After the data for Showcase 2a has been collected (in English, German, and Italian), the IF team will analyze the dialogues and identify concepts, arguments, values, and speech acts that are not covered by the current IF specification document.

Proposals will be made for additions to the IF, and data will be tagged with proposed IF representations.  English, German, and Italian dialogues will be tagged.  The tagged data will be in the format of the IF database.

The Showcase 2a release of the IF will contain a formal specification of the new concepts, speech acts, arguments, and values.  The specification will be in human and machine-readable formats.

Showcase 2b

A sub-domain related to tourists' medical problems will be identified with the help of doctors in Florence and Heidelberg.  

After the data is collected for Showcase 2b, the IF team will address the following issues:


-What parts of the IF are domain-independent:  e.g., times, dates, locations, and greetings?

-What new domain-specific concepts, arguments, and values need to

     be added for the medical domain?

-Are there any speech acts in the medical domain that did not occur in the travel domain?

 
-Can the medical and travel IFs be covered in a unified IF specification?  

The English, German, and Italian medical data will be tagged with IF representations in the format of the IF database. The Showcase 2b release of the IF will contain a formal specification of the new concepts, speech acts, arguments, and values.  The specification will be in human and machine-readable formats.

We will employ several metrics for evaluation of the IF.  The metrics measure reliability across sites and scalability to larger domains or multiple domains.

For the reliability across sites, a test of intercoder agreement will be conducted on at least 50 sentences from Showcase 2a and at least 50 sentences from Showcase 2b.  The measure of intercoder agreement will be percent agreement (pairwise among coders) on top-level argument names, speech acts, and domain actions. 

We will also compare end-to-end evaluations in two conditions:  (1) The analyzer and generator were written at the same site, as is the case for English-English or Italian-Italian paraphrase and (2) The analyzer and generator were written at different sites, as is the case for Italian-English or Italian-German translation.  If the IF can be reliably used across sites, cross-site performance should not be worse than intra-site performance.

Finally, the metric for scalability is the number of domain actions needed to cover the data as a function of database size.  The number of domain actions should level off, and not continue to increase linearly.

3.2 Update of the HLT modules

The overall architecture of our HLT servers from showcase-1 will be maintained during the development of showcases 2A and 2B.  Most of the development work will be within the individual modules that reside within each of the HLT servers.

Automatic speech recognition module

The update of the different sites’ speech recognizers concerns mainly three issues: (1) vocabulary, (2) language models and (3) acoustic models. For the vocabulary and language models updating the new data collected in February (tourism domain) and in May (medical domain) will be used. For the tourism domain the new vocabulary will be merged with the one built for the first Showcase (same domain); for the medical domain a new vocabulary will be built from scratch. The same approach will be used in updating the language models. For language model training, Web-based approach, which has also demonstrated scalability, could probably be used. More precisely, a new task-based vocabulary could be extended with the most frequent words issued from a word count made on a collection of web pages (or at least those available in French). Then language model training with minimal block filtering technique could be performed on Web data too. To show the portability of the Web-based approach, a new collection of web-pages could be planned for language model training on Web data related to the medical domain. The collect would concern languages involved in Showcase 2B like German and English.

The acoustic models could be updated in case of adoption of the G.723 protocol instead of the G.711 one: in this case the same approach used for G.711 could be employed, that is filtering the training databases through the new protocol and re-training the acoustic models, or using adaptation techniques like MLLR or MAP to adapt the original acoustic model to the new G.723 data.

Analysis and generation modules

Different approaches for updating and developing translation modules are followed by the partners. For French, as far as the analysis is concerned, the pattern-based approach will be pursued. As a background task, we will improve the coverage of the different topics. The main effort will be devoted to cover the rhetorical relations, and all the attitudes. We will also try to cover more arguments and the operators. However, we do not expect to have a full coverage of the whole IF. We will focus on the data gathered during the data collections to improve the module. For the generation, the rule-based approach under Ariane-G5 gave its firsts encouraging results. The module should be available for the evaluation. As far as the pattern-based approach, it will be simplified to reach better factorisation in the treatment of the dialogue acts leading to a far better coverage with less development effort.

The English and German analyzers will continue to be based on our approach that combines manually developed semantic grammars for arguments, together with trained classifiers for identifying domain-actions (DAs).  Analysis grammars will be extended for coverage of the new domains.  Improvements in the classification and segmentation modules will be incorporated into the new versions of the analysis modules.

The English and German generation modules will continue to be developed using the unification-based GenKit generation system.  Most of the work will be in extending the generation grammars to cover the new domains.  However, a new improved implementation of the GenKit system will also be incorporated and tested in the versions of our English and German HLT servers.

The Italian analyzer for the second Showcase will be developed basically on the same guidelines employed for that of the Showcase1, combining statistical  techniques for the recognition of the Domain Action and Knowledge-based methods for the extraction of arguments. Moreover the algorithm to produce legal IFs developed for the first Showcase will be adopted. New techniques will be explored to face the problem of small size learning sets, due to availability of few annotated dialogues; this problem, which may affect capabilities of learning methods, will be particularly crucial for the medical domain.

4. Changes of the platform and of the interface

The NESPOLE! user interface improvements planned for the 2nd showcase are derived from the suggestions of the users who interacted with the system during the multimodal experiment and data collection made in 2001 and at the beginning of 2002. The most frequently requested addition is that of live video transmission. To the present, we have attempted to minimize the amout of data that must be transmitted between client and agent, in light of the fact that the Internet provides no guaranteed bandwidth and we needed to assure the best audio quality with no audio packets lost to have recognizer modules working wellAt the point the project is now, considering the stability and robustness of recognizer and analysis modules, we are able to focus our attention to this very useful and friendly feature. 

In order to reduce the bandwidth occupied by audio and to have more bandwidth available for video, we would add the G.723 audio coding to the system: G.723 has a bandwidth requirement of 5.3kb/s or 6.3kb/s instead of 56kb/s of G.711 and this will also allow the possibility of overcoming the bottleneck of modem connections at 56kb/s. Some experiments have been made and the results demonstrate that audio received in G.723 with no packet lost has the same quality of audio received in G.711 with a percentage of 5-10% of lost packets; considering that using a higher compression protocol like G.723 decreases the effect of lost packets and that with G.711 audio coding there is a minimum of 5% of lost packets, we could conclude that introduction of  G.723 audio coding will not degrade audio quality for recognizer modules. However we will add the G.723 coding to the G.711 one, giving to the user the possibility of choosing from one to another depending on connection conditions.

Another improvement concerns the feed-back given by the NESPOLE! Monitor. Since recognition and translation operations take some time to produce the speech synthesis output, there could be significant time delays between the moment in which a turn is uttered and the arrival of the speech from the other party. During those delays a user has no way to know what is happening (e.g. if the remote interlocutor has already received the translated audio) except for the information given by the NESPOLE! Monitor. The problem is that the feed-back given by the NESPOLE! Monitor is appropriate only for people who have a certain knowledge concerning the system architecture: the idea is to modify the contents of this window as follows: We will transfer the contents of NESPOLE! Monitor edit fields in a Dialog History Window where they will be enriched with other data arriving from the Global NESPOLE! Server, all text strings being ordered on a temporal base; the Dialog History Window will be available only to an expert user that activates it with a specific button. The common user will see only a window containing: 

· the editable field with the output of speech recognizer that she can correct (editing it) or cancel (pressing “Cancel translation” button) 

· two icons indicating if the system is working and if the remote interlocutor has received translated audio. 

Moreover, the possibility of editing the “System hears” field and of pressing the “Cancel translation” and “Send” buttons will be synchronized with system events: in this way we limit user errors (e.g.: we can avoid to have the “Cancel Translation” button pressed before the “system hears” string arrives).

As far as the AeWhiteboard is concerned, many users agreed on the fact that map saving procedure is slow and that it interrupts the dialogue flow. In fact, the user who is saving a map needs to choose the file name and to select a directory where the map is to be saved. They said it would have been much better to have this operation performed by simply clicking a button. We planned therefore to implement another mechanism of map saving in which the files will be saved in a dedicated directory and the system, instead of the user,  will assign them appropriate names, including a progressive number.
5. Assessment and evaluation plan for the second showcase

Our evaluation plan for showcases 2A and 2B intends to demonstrate and quantify our goals of scalability (extending the domain of coverage from showcase-1 to showcase 2A) and portability (porting the coverage of our system to a the new Medical Domain).  These will build upon the evaluation methodology that was followed for the first showcase (for details see deliverable D9: "Evaluation of Showcase-1"), and will be extended in several ways, as described below.

For both showcase-2A and showcase-2B, we will conduct translation accuracy evaluations, similar to those that were conducted for showcase-1.  Our methodology for assessing translation accuracy is based on evaluation of end-to-end translation performance on test sets that are not used during system development.  In showcase-1, we did not evaluate the performance of individual components other than the speech recognizers.  The speech recognition modules are evaluated in isolation, using standard word error rate (WER) metrics, in order to allow us to assess their performance effect on the overall translation performance.  We perform both mono-lingual evaluation (where generated output language is the same as the input language), as well as cross-lingual evaluations.  We evaluate on both manually transcribed input as well as on actual speech-recognition of the original audio.  We also grade the speech recognized output as a ``paraphrase'' of the transcriptions, to measure the levels of semantic loss of information due to recognition errors. Translations are graded by multiple human graders at the level of Semantic Dialogue Units (SDUs).  Each SDU is graded as either ``Perfect'' (meaning translated correctly and output is fluent), ``OK'' (meaning is translated reasonably correct but output may be disfluent), or ``Bad'' (meaning not properly translated).  We calculate the percent of SDUs that are graded with each of the above categories. ``Perfect'' and ``OK'' percentages are also summed together into a category of ``Acceptable'' translations.  As described in deliverable D9, we are investigating several advanced issues regarding the above evaluation scheme, including binary versus three-way scoring of translations, majority votes versus averaging of scores from different graders, and stability of grading across graders and within graders over time.

In addition to end-to-end translation accuracy evaluations, we plan to assess the performance accuracy of the speech recognition, analysis and generation modules of our system.  Speech recognizers will be assessed using standard word error rate (WER) metrics.  Analyzers will be evaluated by comparing the IFs that they produce with manually tagged "gold-standard" IF representations for appropriate test sets.  Generation modules will be evaluated by feeding "gold-standard" IFs as input to the generator, and assessing the quality of the generated output, when compared with the original input from which the Ifs were coded.

In addition to translation and component accuracy evaluations, we plan to keep track of a variety of meaningful statistics related to system development that can quantify the system modifications and human effort required in scaling the system to showcase-2A, and porting the system to showcase-2B.  These will include the following: 

- Vocabulary sizes: how much new vocabulary was added?

- IF modifications: how many new DAs and arguments were added? (see also IF   section of this report).

- Grammar and knowledge source modifications: how many new grammar rules   and concepts were required to cover the new domains?

- Development times:  we will keep track of approximate development times spent on each of the main components and modules of the system while expanding the showcase-1 versions of these components to the corresponding versions developed for showcases 2A and 2B.

Appendix A (detailed scenarios of Showcase 2A)

Task Description

· You are going to spend a holiday in Trentino, a region in the northern Italy. You have got some information from the APT Trentino web page and now you want to call an APT operator for more information, according to the script below.

· The APT operator speaks your language.

· Read the task description and the script very carefully

Script f

Try to imagine to be in the following situation:

· You are interested in a vacation in Trentino in summer, close to a lake, for 2 persons:
 choose the starting date of your vacation

· You want an “all included” package for 3-4 days

· You prefer to stay in a hotel or an apartment
· You are interested in the following activities:

· mountain bike excursions
· horse riding excursions
· boat trip

· You travel by car
Your task is to ask the APT operator for more information.

In particular, ask about the following:
· packages in summer, next to a lake,  for 2 adults, for 3-4 days, specifying the date of your vacation

· details about an accommodation in hotel and in apartment (both of them!)

· how to reach the place by car 
· possibility of doing 

· mountain bike excursions
· horse riding excursions
· a boat trip
· possibility of visiting a museum
· possible traditional folk and cultural events going on in that place, in that time

· how to reach the Buonconsiglio Castle in Trento from your vacation location.

Script  g

Try to imagine to be in the following situation:

· You are interested in a vacation in Trentino in summer, close to a lake:
 choose the starting date of your vacation

· You have a family (2 adults and 2 children, age 8 and 12 )

· You want an “all included” package for 1 week

· You want to stay in a camp site
· You are interested in the following activities:

· surfing lessons

· mountain bike excursions

· visiting  castles

· specific activities for your children

· You travel by campervan
Your task is to ask the APT operator for more information.

In particular, ask about the following:
· packages in summer, next to a lake,  for 2 adults and 2 children, for 1 week, specifying the date of your vacation

· details about the camp site (what is included, where is located, …)
· how to reach the camp site by camper

· possibility of taking surfing lessons and doing mountain bike excursions
· possibility of having specific activities for children
· possibility of visiting a local castle 
· how to reach the Buonconsiglio Castle in Trento from your vacation location.

Script h

Try to imagine to be in the following situation:

· You are interested in a vacation in Trentino in winter for 2 persons:

 choose the starting date of your vacation

· You want an “all included” package for 1 week

· You prefer to stay in a hotel or an apartment
· You are interested in the following activities:

· skiing

· skating lessons

· You travel by car
Your task is to ask the APT operator for more information.

In particular, ask about the following:
· packages in winter for 2 person, for 1 week, specifying the date of your vacation

· details about an accommodation in hotel and in apartment (both of them!)

· how to reach the place by car 

· possibility of skiing and having ice skating lessons
· possible traditional folk and cultural events going on in that place, in that time

· how to reach the Buonconsiglio Castle in Trento from your vacation location.

Script i

Try to imagine to be in the following situation:

· You are interested in a vacation in Trentino in summer:

 choose the starting date of your vacation

· You have a family (2 adults and 2 children, age 7 and 5)

· You want an “all included” package for 1 week

· You want to stay in a hotel or an apartment
· You are interested in the following activities:

· mountain excursions
· visiting of natural parks and a museum
· specific activities for your children

· You travel by car
Your task is to ask the APT operator for more information.

In particular, ask about the following:
· packages in summer, in mountain,  for 2 adults and 2 children, for 1 week, specifying the date of your vacation

· details about  an accommodation in hotel and in apartment (both of them!)
· how to reach the place by car

· possibility of doing mountain excursions
· possibility of having specific activities for children
· possibility of visiting a natural  park and a museum

· how to reach the Buonconsiglio Castle in Trento from your vacation location.

Script j

Try to imagine to be in the following situation:

· You are interested in a vacation in Trentino in summer, for 2 persons:

 choose the starting date of your vacation

· You want an “all included” package for 1 week

· You want to stay in a camp site
· You are interested in the following activities:

· mountain bike excursions

· visiting of natural parks and museums
· having massages and taking sauna
· You travel by camper
Your task is to ask the APT operator for more information.

In particular, ask about the following:
· packages in summer, in mountain, for 2 persons, for 1 week, specifying the date of your vacation

· details about the camp site (what is included, where is located, …)
· how to reach the place by camper

· possibility of  doing mountain bike excursions.
· Existence of a Health Centre, where to have massages and to take sauna
· possibility of visiting a local museum and/or a natural park
· how to reach the Buonconsiglio Castle in Trento from your vacation location.

Appendix B (Showcase 2B, medical domain)

Example of Patient’s script

Imagine to be the person described in the Personal Data section that decide to have a distance consulting of a doctor, via the Nespole! system. 

You describe your pain according to what is reported in the Symptom Description  section.  

Try to use a simple language (avoid a specialized language, hyper-technical), typical of a medium cultured person (e.g.  diploma graduate)

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

Personal Data

· A 75 year-old man, pensioner.

· Checkup: regular checkup for hypertension problems.

· Medicine: takes medicine beta blockers for the hypertension.

· Allergies: allergic to the acetylsalicylic acid. 
Symptom  Description:

· Myalgia associated to temperature

· vomit

· diarrhea 

· cold 

· cough with catarrh 

· fever from 2 days; it becomes more pronounced in the evening (38 degrees) and it is associated to strong shivers 

· tension-type headache 

· lack of appetite 

· the wife presents similar symptoms, but without vomit and diarrhea 

Example of Dialogue 

(based on the example script, “flu-like syndrome”, reported in Appendix ???)

D=doctor

P=patient

D: Emergency Room, good morning.

P: Good morning, my name is Joseph McCarty and I’m calling from Cavalese. I’m calling because I’m cold and I’ve got fever.

D: When did you start having fever?

P: I’ve got fever from two days and it was very high the first day; I’ve also pain in all the body’s muscles.

D: What is actually your temperature?

P: Right now it is 38 Celsius degrees.

D: Does the fever come and go or it is high during all the day and do you have shivers?

P: It is a little less in the morning and it is higher in the evening with strong shivers.

D: Do you just have fever or other symptoms as cough, vomit or diarrhea?

P: Oh, I also have vomit, diarrhea and headache moreover when the fever is high.

D: Where do you have headache?

P: Actually I have a general headache but more bad on the forehead.

D: Now, I’ll show you a medical map; just a moment, please. Can you see the map?

P: Yes, I see it.

D: Would you mind indicating on the map where do you exactly have headache?

P: Ok, I’m indicating where I have pain on the map with a red arrow.

D: I see it. Do you have catarrh also?

P: Yes, I have it. 

D: How old are you?
P: I’m 75 years old and I’m a pensioner.

D: Do you make regular checkup?
P: Sure, because I suffer of hypertension.
D: Do you take medications for the hypertension?
P: I usually take beta blockers for hypertension.
D: Are you allergic to some particular medications?
P: Yes I’m allergic to the aspirin.

D: Do you also have cold and other particular symptoms?
P: Yes I’ve cold and I’m not hungry and my wife has similar problems, but she has no vomit and no diarrhea. I’m worry about this. What can you tell me about these situations?

D: Let me tell you something: I think that it’s very likely that you just have flu, so I will send you a list of medications that you can buy in a drugstore, but it is important that you call or go to your family doctor if the symptoms last longer than one or two days.
P: Thank you very much, goodbye.

D: Goodbye
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