 Karlsruhe (April 2001, 26-27)

EXPERIMENT ON MULTIMODALITY:

NEW DOCUMENT

Reference people for the experiment:

CMU: Celine  Morel, Susi Burger; 

UKA: John Mc Donough (Florian Metze, when John is absent);

CLIPS: Georges Fafiotte and Herve' Blanchon.

IRST: Erica Costantini

1. EXPERIMENTAL DESIGN: HYPOTHESIS, VARIABLES, PARTICIPANTS

1.1 EFFICIENCY EVALUATION: which version suites better the interaction?

A system is efficient when it helps the user to reach a goal. In our case the client’s goal is to collect information and make a decision. We assume our system is efficient when the clients collect the relevant information and choose a “good” option concerning resorts and hotels. An option is a specific combination of features of resort and hotel. An option is "good" if it meets at least the minimum needs of the client.

It’s not easy to establish which is the relevant information and what is a good option. Decisions on these two points should be taken with the help of experts in the field (in our case, tourist experts). To this end, we are submitting questionnaires and interviews to tourist agents. On the basis of their reports resorts and hotels features are selected. This will enable us to evaluate the client's strategies for information collection, and the rationality of his/her choice. 

1.2  USABILITY EVALUATION: which version is friendlier and easier to use?

We will compare the two system versions in terms of the time, the number of words and turns needed to complete the task and the sub-tasks. The comparison will include an evaluation of the produced errors. Errors could be system errors, such as crashes or time delays, and user errors, such as clicking on a wrong button. Furthermore we will ask users for their feelings on the interaction through a post-interaction questionnaire.

1.3 EXPERIMENTAL HYPOTHESIS: EFFICIENCY AND USABILITY

As to efficiency our hypothesis is that MM interaction is more similar to face-to-face interaction than SO interaction, hence it is expected to be more efficient than SO interaction.

As to usability, MM is expected to decrease the spoken language complexity, hence the number of disfluences and errors, and the task completion time. Moreover, the greater complexity of the MM system is expected not to prevent users from enjoying it, and from evaluating it as friendlier and more useful than SO. 

Language complexity


The hypothesis concerning the spoken language complexity needs further specification, since "language complexity" could be an ambiguous expression: what is "simple" from the grammatical point of view could not be necessary "simple" from the IF point of view.

On the one hand the MM setting will induce new phenomenon (reference, ellipsis, anaphora) that may be hard to handle with the IF: in this sense the MM setting will introduce "complexity" and will probably  reduce the quality of the interaction. On the other hand, MM setting could reduce the spoken complexity from the grammatical point of view. E.g. if we compare spoken input of an user who is giving road directions through deictic terms and free hand strokes on a map, with that of an user who is allowed to use only speech to give the same road directions, the number of words used and the number of subordinate and co-ordinate clauses will be probably lower in the case of deictics plus gestures.

The hypothesis concerning the spoken language complexity was formulated on the base of previous research results, in particular from Sharon Oviatt et al., and from ATR. In the most relevant experiment on interactive maps interfaces, Sharon Oviatt (1997, Human-computer interaction, vol.12, pp.93-129) found  that the performance advantages of multimodal over speech-only map interaction include:

· shorter and less complex constructions;

· 10% faster task completion;

· 36% fewer task-critical content errors;

· 50% fewer spontaneous disfluencies;

· 95-100% preference for multimodal interaction.

Disfluences of the following type were coded:

· content-self corrections (e.g., "west of, no, east of…");

· false starts; (e.g., "I want to…the hospital to be within 1.5 miles");

· verbatim repetitions (e.g., "Victor… Victorian museum);

· filled pauses (e.g., "uh", "um");

· self corrected spellings and abbreviations (e.g., "sroll… scroll").

Since our system and our task are different from that used in Oviatt experiments, we could obviously find different results. Moreover it is impossible to make any evaluation of the users' spoken input if it doesn't meet the IF  requirements. 

In conclusion, we will "measure" two kinds of linguistic complexity:

1. The first is concerning the IF. An evaluation of this kind of complexity should be done before the experiment start, with the aim to make sure that the task will not induce linguistic phenomenon that may be too hard to handle with the IF. We are going to plan some pre-studies (Wiz-of-Oz-like data) to this purpose to be run within the end of May (see the task issue). 

2. The second is concerning the number of words, the number of subordinate and co-ordinate clauses and the number of disfluences used during each experimental interaction. This evaluation will be done on the experimental data, once at least some of the IF problems are solved. A proposal for disfluences coding will follow the transcription proposal.

1.4  DEPENDENT VARIABLES:

1. Task completion time

2. Number of turns per interaction

3. Number of words per turn

4. Average number of turns per information area (travel, resorts, hotel)

5. Number of disfluences and self corrections

6. Vocabulary usage

7. Number of errors

8. Self-reports

DEPENDENT VARIABLES ONLY FOR MM CONDITION: 

9. number of turns with gestures

10. number end class of collected gestures (free-hand strokes, pointing of an area, loading of an image, running a browser)

11. sub-classes of free-hand strokes (circling, drawing arrows, any other?)

We need to exactly define “turn” and “word”. E.g. is coughing already a turn? Is a turn with a long pause one or two turns? Are “l’acceptance” one or two words? Most of those issues can be sorted out easily. Perhaps there will be some difficulties with coughings, turns, etc., but (at least) operational definitions should be possible. Susi will include a proposal in this respect into the transcription proposal. The transcripts should contain at least orthographic words and labels for self corrections, word breaks, false starts and repetitions (variable n. 5).  The proposal will include information on data format. Furthermore Susi suggested to get information about vocabulary usage; an exact definition of this variable is needed (size of vocabulary for each interaction?). A proposal concerning gesture annotation will be made available.

A document will follow with a detailed proposal concerning how the collected information (variable n. 4) and the errors (variable n. 7) have to be classified, together with a proposal for self-reports (variable n. 8). Suggestions given by experts in task-based evaluation will be appreciated.

Once the transcription proposal is discussed, we have to make sure that the system supports saving all the information that will be necessary in the analysis phase. This information should be given by Aethra and each HLT-developing site. We will schedule appropriate e-mail and/or telephone session to agree on data format, etc., well before the experiment start (the decision might affect software issues: saving data in one format, etc.).

Data analysis

Hopefully all experimental data will be available by the end of July. The idea is to start annotating (and analyzing) data as soon as all data are collected, consistently with holidays, that are not synchronized at all. We can schedule a "final effort" for data analysis and experimental conclusions by the beginning of September, and the deliverable production by mid September. 

1.5 USERS

Two kind of users are involved: "agents" are Italian tourist office agents from the Trentino APT and "clients" are people who are asked to play the role of APT clients. Clients are German, English or French speakers.

1.5.1 Clients

Each partner (UKA, CMU, UJF) will select 24 participants who will act as clients during the experimental sessions. All participants will be first given the enrollment form and the questionnaire according to the schedule, and then contacted for an appointment for the experimental session (the time required for each session, including training, interaction and post-interaction questionnaire is estimated to be one hour).

CMU is going to pay the participants (is it right?). CLIPS is thinking about a movie ticket. An agreement among each side should be reached concerning the participants' payment: it is an important issue, from the psychological point of view, that each participant receives an equivalent treatment (but not necessary the same amount of money). 

Questionnaires

Each client should have developed at least a minimum level of expertise with the web and should have a medium level of computer skills, that is, they should be computer literate but should not be computer scientists. To assess the level of computer literacy and web expertise we will ask potential participants to fill in a short questionnaire; the aim is to grant us a sufficient homogeneity among participants regarding this feature.

A revised version of the questionnaire, together with instructions concerning participants rejection (on the base of their answers) will be soon available: we will exclude only the extremes (absolutely computer-ignorant people, and people from research laboratories). The available questionnaire is composed by 14 items. The number of items could be reduced, if we think it is too high. There would be a reason to maintain the present items. They were chosen between the items of a previously calibrated questionnaire, and an Italian version of the available questionnaire has been submitted to more or less 50 people from Irst, and this could help in categorizing the answers.

As to videoconferencing applications and multimodal devices, perhaps it is not so important that users had never used them. However selecting users without any experience or with only occasional experiences with these applications and devices should be not difficult and could well improve the homogeneity of the group. The effect of some features of the interface and of the interaction modality on the communication are sometimes strongly different for novice and expert users: we are not sure that this will not occur with our system. 

The questionnaire could be made available in two versions: a paper version and an e-mail version. Perhaps it would be better if all participants receive the same version, probably better the paper one. This issue has not been discussed yet.

Enrollment forms
While questionnaires could be filled in on-line, enrollment forms should be in hard-copy and signed. Each site will send the signed forms to Irst, who will keep them in a special archive in Trento, together with the questionnaires.

Participants will pick their own identification codes. In the (unlikely but possible) case someone picks a code which was previously picked by someone else, the person who collect the forms could just call/write him/her and ask to change it (we will have phone number and e-mail address of each participant).

Appointments
Before experimental sessions start each side should send Irst a table filled out with data concerning each participant: names, identification codes, authorization given (yes or no), answers to the questionnaire.

As soon as Irst receive the participants’ data and Showcase1 will be fully tested (probably by the end of June), Irst will send each side a schedule proposal for the experimental sessions. The reference people from each site can than start making appointments with the participants.

Group composition

The group of clients is divided into three main groups (see table 1). We will adopt a between-subject design. That is, each client will take part into one interaction. One of the two main groups will be allowed to use speech only (SO condition), while the other two groups will interact multimodally (MM conditions); differences between conditions are discussed in the paragraph on user interface. 24 users will be included in each of the three experimental conditions, divided into three sub-groups on the ground of their mother-tongue (American English, French and German speakers). The same number of males and females composes each sub-group.

To sum up, each site should select 24 clients, 12 males and 12 females, 16 will take part in a MM session (8 in MM1 and 8 in MM2); 8 will take part in a SO session.

Table 1. Group composition.
	
	A
	F
	G
	sex

	MM1 condition
	4
	4
	4
	F

	
	4
	4
	4
	M

	MM2 condition
	4
	4
	4
	F

	
	4
	4
	4
	M

	SO condition
	4
	4
	4
	F

	
	4
	4
	4
	M

	    Sum
	24
	24
	24
	


A = American English speakers; F= French speakers; G = German speakers

1.5.2 Agents

Agents will be probably 8 agents: if possible, they should be 4 real APT agents and 4 people trained to act as APT agents. Each of them will be selected and trained by ITC-Irst. 

Each agent should take part in 9 interactions and will interact in both modalities, with the same number of males and females (if possible) and will be confronted with all 3 languages. This will allow us to ask agents a direct evaluation of their preference for a given interaction modality. 

2. EXPERIMENTAL SETTING

2.1 INSTRUCTIONS

A person will assist the participants during the experimental session. Clients will receive written information and instructions about the scenario, the task, system functionalities and interaction modalities. In particular they will be informed about the fact that the "translator" could not recognize personal information or too complex sentences and that they will receive a written feed-back of the recognized message. In addition they will receive a description card with the features and the needs of a ‘typical’ family. They will be asked to play the role of a member of the family described in the family description cards. Probably they will be asked to write down some notes about the information collected. Clients will be "free" to choose words, sentences and strategies to reach their goal (choosing a resort and a hotel); they will use the feedback of the recognized message. Written instructions will be sent to each partner as soon as all details of the user interface and the task will be available.

Agents will be instructed by Irst. They will receive written information and instructions (which are slightly different from that given to clients) about the scenario, the task, some system functionalities and the interaction modalities. They will be instructed about how they’d better answer (kinds of answers are allowed). It is not clear if each (of the 4) real APT agents could be present in Irst for all the training sessions and the 9 interactions. In case it is not possible, we would be forced to involve an higher number of people acting as APT agents, and a lower number of real APT agents.

2.2 TRAINING TASK

Before the main task, clients could get in touch with the system through a brief and standard training task. In this, as in the main experimental task, Showcase1 is required to support dialogues about asking and giving road directions (on a Trento map). 

If the task is too demanding, the clients will not perform it; in this case the "assistant" will show them the system functionalities and they will perform a "free" training. In any event, the training task is crucial and we should not give up the possibility of providing subjects with an established, common base knowledge of the system. Please find attached a new version of the training task, which should be simpler than the previous version to handle with Showcase 1. Perhaps Showcase 1 could be able to cover this version by simply adding missing names (Trento, hotel name, conference centre). Some preliminary test (with further subjects, say some of us) will be soon made to probe the level of difficulty of the training task, at least in Irst and CMU.

2.3 EXPERIMENTAL TASK

Please find attached the new version (as discussed in Karlsruhe) of the main task. An important issue is to assess the capability of the IF and HLT modules to support the needed level of interaction by the end of June. In particular it is important that at least some classes of road directions and location information will be supported (giving road directions and location information is expected to encourage the usage of gestures in the multimodal condition, and differences between speech-only condition and multimodal condition are expected to be detected only if a certain number of gestures are performed). 

In previous data collection there were no road descriptions at all. People were advised to go by shuttle and bus. But agents sometimes pointed to special locations such as slopes, swimming pools or restaurants and described where they are. The scenarios had been developed without thinking about MM conditions. Road descriptions are far away from the collected data, but even multimodal speech closer to the collected scenario is not covered by data. 

CMU suggests to use the most basic version of multimodality, such as having a map where the agent circles locations; the agent has to be instructed to stay within a very restricted vocabulary. In this case the HLT modules would only be required to properly treat deictics of various kind. However, the situation would be much more complicated, language wise, in SO. In this case we could expect ‘near the church’, ‘past the X’, etc. Susi and Donna would try to record some artificial Wiz-of-Oz-like data and see, how MM influences the vocabulary, how it could work. They would make up some artificial IF conditions for that. But if French should be also a part of the experiment, Herve' would have to do something similar. 

2.4 USER INTERFACE

Windows: size and location on the monitor

The proposal is that windows, and in particular the whiteboard window, will have a standard size and position on the monitor, because some features of the interface could influence the interaction in some way. It would be nice if it will be possible to "fix" the size of the whiteboard window (with the aim to avoid a manual adjustment) within the 21 of May.

Map loading

In the SO condition we cannot have maps displayed on the whiteboard, since map loading and displaying is a gesture in MM1 and MM2. The obvious alternative is to have maps displayed through the web, as ordinary web pages are.

Experimental asymmetries between clients and agents 

Some gestures, i.e. map loading and web pages selection, will be performed only by agents (clients will be not allowed to perform them). Details with allowed gestures for clients and agents will be given in the written instructions.  In addition agents know more about the scenario than the clients. Therefore they will assume a dominant role by driving the interaction. 

Alignment and volume of original and translated speech
A decision on this issue has to be taken on the base of detailed hypothesis on multimodality. Each interface feature should be as similar to that of the "real" system as possible, without it compromises the evaluation of the relevant hypothesis. That is, if we think that an interface feature could have a bad (or simply uncontrollable) influence on hypothesis evaluation, we should neutralized its effect by modifying it. 

Hypothesis on multimodality could be the following:

A. multimodality (in any of the realized forms) is irrelevant (SO is superior);

B. gestures are relevant, but people (at least in the experimental conditions) can well reconstruct the right association with language, even without any particular support in this direction;

C. gestures are relevant, and some support to help reconstruct language-gesture association is of some help.

To test these three hypothesis, we can run the following experimental conditions:

1. Speech only condition (SO);

2. Multimodal condition with gesture immediately received by the partner (MM1);

3. Multimodal condition with gesture buffered and aligned to the translated speech, according to timestamps (MM2).

We have to choose for each condition the "original speech" solution that doesn't prevent us to evaluate differences among the three conditions. 

A proposal is to cut the original audio in all three conditions because it is very difficult to make sure that the participants understand the same portion of the original audio; comprehension of the original speech might affect multimodality, that is understanding of gestures-language connections. A drawback of having the original audio cut is obviously that a certain part of information is lost, and that this information could help the participant to understand the situation. The main advantages are that the comprehension of the situation among the participants is more homogeneous (people differ in their capability to grasp information from a given situation) and that less intervenient (linguistic) variables could influence our measures.

A decision concerning this issue should be reached soon.

2.5 MORE ISSUES

Gestures
Aethra is testing the support for gesture buffering and gesture re-playing according to a given time-line and easy shifting between the buffering/no-buffering conditions. Furthermore, Aethra is verifying if scroll and zoom could be added to the whiteboard's functionalities. Loredana needs to know what do the partners think about the whiteboard's functionalities we would to add.

Tablets

Irst bought (and will use for the experiments) the following tablet:

WACOM graphire

Dimensions: 12,8 cm x 9,4 cm

Resolution: 1000 dpi

Pen sensible to 512 levels of pressure

Planning experiments with "conceptual anchoring"

Experiments with "conceptual anchoring" are not in schedule.

3. SCHEDULE

a. Mid May : agreement on task and dependent measures

b. May, 21: maps and resorts/hotels cards available; pre-studies (monolingual interactions; Wiz of Oz experiments with the training task and the main task)

c. End of May/beginning of June: enrolment forms and questionnaires collected (versions for each language have to be made available); agreement on data format 

d. End of June: tests of frozen HLT system with the experimental task; preliminary tests for multimodality; taking appointments for experimental sessions 

e. Beginning of July: start experimental sessions for SO condition and MM condition

f. End of July: finished experimental sessions; starting data annotation 

g. Beginning of September: data analysis

h. Mid September: deliverable production

APPENDIX 1: MAIN TASK (description card)

NEW VERSION 

Your family is composed by 4 people: you, your husband/wife and 2 children (3 and 6 years old).

During your holidays in Val di Fiemme (a valley in which you can find several resorts) you wish to practice ski and cross-country ski or ice-skating. Your children haven’t yet attended any ski course.

You wish to book in a three-stars-hotel for 6 nights, with half board accommodation. Your available budget amounts at about L. 100.000 (Italian lire) per person/night.

You will reach Trento by airplane plus train, and Val di Fiemme by bus; you have already collected information about air and train links to Trento, but not about train and bus links to Val di Fiemme.

You are opening a videoconferencing session with an APT agent to ask more information and plan in detail their holidays (you will have to choose one resort and the hotel).

APPENDIX B: TRAINING TASK

CONFERENCE IN POVO (TRENTO)

Your train will arrive in Trento during the afternoon before the conference. The following morning you will have to reach the conference center (*) before 9.00 (address: Via Sommarive, 18). You booked a room at the Hotel "NAME”  in Trento.

You are opening a videoconferencing session with the APT agent to collect information regarding how to reach the hotel and the conference center.

NOTES:

With the aim to cover the training task with the scenario A:

4. we have removed the cinema and the restaurant;

5. the conference center is used as proper name;

6.  (road descriptions are not covered);

7. the name of the Hotel could be one among those choosen for scenario A.

8. perhaps the addresses (Hotel address given by agents and conference center address, given by clients) could be changed, but they are written on the maps (should we cancel street names from Trento Map?)

9. we can choose a hotel position on the map which simplifies road direction information for the SO condition (e.g. "in front of the railway station"); in the MM conditions the agent could point on a map where each of the locations is.







