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This rep01i first tries to demonstrate that future Dialogue Inte1-preting Telecommunications systems will 
necessarily integrate a human interpreter acting as supervisor and "warm body", rely on interactive 
disambiguation by the interlocutors, and be equipped with multimodal facilities. It then examines 
possible hardware configurations, and sketches a rough scenario for such a Human-Assisted Machine 
Interpretation system. Finally, direct and indirect "human-machine-human" (H-M-H) interactions are 
analyzed, in pmiicular those occuning during interactive disambi~uation. Related software~ngineering 
and lingware e_ngineering research problems are briefly discussed, m pmiicular that of managmg parallel 
multimodal interactions. 
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Abstract 

We argue that future Dialogue Interpreting Telecommunications systems will necessarily 
integrate a human interpreter acting as supervisor and "warm body", rely on interactive 
disambiguation by the interlocutors, and be equipped with multimodal facilities. 

In this context, it will be necessary to manage a variety of multimodal interactions in 
parallel. Direct interactions will occur between the interlocutors, the machine, and the 
mterpreter. Indirect interactions will allow the human paiiicipants to exe1i control on direct 
interactions between two other participants. Indirect interactions present new interesting 
aspects, notably the need for progressive translation. 

We use the term "human-machine-human" (H-M-H) interactions to cover both direct and 
indirect interactions. We analyze them in some detail, and examine associated problems. 
One of them is managing parallel multimodal interactions, which suggests an object-
oriented, disttibuted design. A TR is currently developing a multimodal simulator in this 
perspective. 

Keywords: 

H-M-H Interactions, Interactive Disambiguation, Interpreting Telecommunications, 
Machine Inte1-pretation, Parallel Multimodal Interactions, Speech Translation. 

Introduction 

¥
l
 

The term "translation", while more general than the term "inte叩retation",is preferably used to denote the 

translation of text, while "interpretation" denotes only the translation of speech. One further 

distinguishes between "consecutive" and "simultaneous" interpretation. Although the ultimate aim of 

research in Speech Translation (ST) is to produce Machine Interpretation (MI) systems simulating 

simultaneous interpretation, we don't have even the beginning of a model for it, so that consecutive 

inte1-pretation is the cmTent goal. 

Current ST prototypes produce an intermediate written form of the original spoken message, because 

they work by sequentially combining speech recognition (SR) and machine translation (MT). Even if 

more integrated designs are implemented in the future, the tasks of speech recognition and natural 

language analysis (NLA) are so difficult that such a written form will remain very useful, for checking 

and editing purposes. In other words, MI systems should perhaps more appropriately be called ST 

systems. We will use both terms. 

ATR has recently embarked on a seven year project on "Interpreting Telecommunications". Future 

Interpreting Teleconununications systems could be applied to situations with one user only 1, two users 

(dialogue), and several users (teleconference). This paper concentrates on the inte1-pretation of dialogues. 

＼

ー

1 For example, dictating a commentary of a video scene with a view to generate subtitles in several languages, or 
preparing information messages during an international event for broadcasting in several languages. 
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A previous project, on "Inte1-preting Telephony" [10, 14, 15], has shown that, even in the context of a 

very restricted task and sublanguage, the system should at least provide feedback on what happens at the 

other end, if possible through various modalities2. Future telecommunication systems, whether used 

with translation or not, will be multimodal, and allow users to communicate directly by seeing each 

other's face and gestures, and by manipulating shared objects, such as maps, drawings or vi11ual 

objects. Hence, MI will be multimodal. 

Let us call the machine Mand the two interlocutors A and B. In MI, direct interactions between A and B 

will be non-verbal, but A and B will talk and listen to M. Due to the inherent limitations of fully 

automatic techniques, multimodal disambiguation dialogues (A-M, B-M) will also be necessary. 

For practical systems handling generic tasks, a human interpreter (called X, for "expe11") would have to 

be integrated in the overall design. X would supervise a certain number of dialogues ("sessions"), set 

system parameters for each of them, and act as a "warm body" if case of need. X would interact with M 

to get information on the dialogue between A and B, and perhaps to get on-line terminological help. 

It will also be essential that each interlocutor be in control as well of his "interaction domain" as of some 

aspects of other users'domains. For example, A might stop the interactive disambiguati.on at the other 

end (B-M) if the cmTent rough translation is enough for understanding, or X⑳ uld interrupt interactions 

between八B,and M to take over. 

We propose the term "human-machine-human" interactions to cover the direct interactions (H-M and H-

H) between any two of the four pm1icipants, as well as the indirect interactions of a human participant 

interfering with another interaction (e.g., the control of A over B-M or B-X). 

The remaining of the repo11 is organized as follows. 

In the first part, we elaborate on the supervised and "Human-Aided Machine Inte叩retation"(HAMI) 

architecture sketched above for future practical systems: some possible applications; the necessity of 

introducing an expert inte1-preter; and the necessity of relying on user assistance. In the second part, we 

discuss multirnodality and possible hardware configurations. In the third pat1, we analyze in more detail 

the H-M-H interactions to be handled: a rough scenario; multirnodal interactions for disambiguation, and 

some aspects of handling parallel rnultimodal interactions. 

2 The video feed-back incorporated in the final ASURA demonstration [10, 15] was indeed a key element for its success. 
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I. Supervised and user-aided (HAMI) architecture 

1. Possible applications 

Applications envisaged for Machine Interpretation include assistance to professional or personal 

telephone dialogues, such as car rental, medical consultation, scheduling of meeting, greetings, 

explanation of itinerary ... ; teleconference; and multilingual dissemination of information. In this paper, 

we concentrate on dialogue situations. 

drawings 

．
ー
'
¥
、
!

Figure 1: Interactions in human interpretation 

Human interpretation is most often performed face to face, with the two speakers (A and B) and the 

interpreter (X) being in the same room. However, telephone interpretation services have long been 

available. 

-KDD offers an interpretation service for transcontinental conversations. Here, the three 

paiiicipants are in tlu・ee different locations. X begins by asking a few questions to A and B, and 

then translates the dialogue between them in consecutive mode. The session also ends with two 

sh01i dialogues between X and each interlocutor. 

-NTT offers an interpretation service to help foreign patients visiting Japanese doctors. A and B are 

in the same room and sh紅ethe same telephone headset. X acts really as a broker: co111111unication 

between A and B occurs through two dialogues, X-A and X-B, and not through a direct 

(translated) dialogue between A and B. 

-AT&T offers the same kinds of services, and also a "patched interpretation" service. For example, 

if a foreign client calls He1iz because his car has broken down, He11z can dial this service, and the 

inte1-preter is "patched in". 

Figure 1 above shows the interactions in (human) consecutive or simultaneous interpretation. The thick 

line represents the main flow of con1111unication, which is between A and B and goes through the human 

interpreter X. The thinner line stands for the direct communications between A and B, through facial 

expressions, drawings, gestures, or the manipulation of objects. The dotted, thinner lines represent 

clru-i.fication dialogues between the interpreter and the speakers. 

—
•

-I­
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2. Necessity of introducing an expert interpreter 

How can such situations be automated? Replacing the human inte11)reter by a fully automatic system is 

ce1iainly not going to work, because of inherent limitations in what can be expected of fully automatic 

speech recognition and language analysis in the foreseeable future and for practical settings. 

Speech Recognition Natural Language Analysis 

SR ITEXIINLAI 
BEST HOPES… FINAL 

--------------------- ---------

DEMO SYSTEM 95 % 95 % 90.2 % 

SPECIFIC TASK 80 % X 80% 一 64.0 % 一
GENERIC TASK 65 % 65 % 42.2 % 

Figure 2: The "squaring" problem in Speech Translation 

As other components contribute only marginally to the error rate, MI is faced with the "squaring" 

problem (figure 2). 

If a demo system3 handles 95%4 of the utterances con-ectly, and similarly for the language analysis pm1, 

it will get 90.2% cori・ectness, which is ce11ainly impressive. 

For a specific task5, which nlight better be handled by a multiling叫 expe11system than by a ST system, 

a success rate of about 80% is really the best hope for both components, but gives a combined success 

rate of only 64%. 

The case of a generic task, with 3000/5000 words, speaker independence, spontaneous speech, and a 

large grammatical coverage, is almost desperate: the best hope w叫 dbe 65% for each component凡

giving an overall success rate of only 42.2%, clearly unacceptable by human users. 

Could the current technology, black-box, sequential, and speech-only, as diagrmnn1ed below, be applied 

to some realistic situations? 

3 About 700/1000 word forms, speaker adaptation, small finite set of possible sentences. 
4 These percentages, while based on figures found in the literature or presented at conferences, should be taken only as 
rough estimates. 
5 About 1500/2000 words, possible speaker adaptation, severely constrained language model. 
6 As a matter of fact, that is the best which commercial, large coverage MT systems can do. But these systems are used for 
assimilation of information in foreign languages, not for dissemination, and even less for human to human 
communicati"on. Specialized systems reach 80%, which makes them cost-effective for use by professional post-editors 
producing high-quality final output. Extremely restricted MT systems such as METEO [6] reach indeed 95-97%. 
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VOICE 
~ 

This architecture can not be used in interpreting telecommunications ... 

Yes, and in paiiicular to situations where a foreigner tries to get some understanding of an ongoing 

discourse, for learning pm]Joses, or simply for getting some information, as in the case of TV news 

iluustrated below. 

WORD, PHRASE 
SPOTTING 
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... but could be applied to other interesting tasks. 

However, that kind of application is far away from the goals of Machine Interpretation, and we have to 

return to our problem of raising the overall success rate to the high level required by users int the context 

of inte1-preting teleconununications. 

Integrating an expert interpreter X ("warm body") seems unavoidable if the overall success rate is not 

extremely high (perhaps more than 90%). It is also advisable for the same reasons which lead telephone 

companies to keep manual operators in parallel with automated systems. 

Hence, we have to settle for, at least, a Human Aided Machine Translation (HAMT) architecture, where 

the human inte1-preter X is not only a "warm body", but also an expe1i of the system: X should supervise 

the system, advise its users, and adjust its parameters and/or take over if necessary. 
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Figure 3: Human Aided Machine Translation (of one dialogue) 
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On the oth~r hand, if A and B must rely on X for more than a relatively small fraction of the utterances, 

say 15%, they will tend to rely always on X and not to use Min the first place. Then, we must find a 

way to raise the overall success rate from about 64% in the case of a specific task, or from a dismal 42% 

for a generic task, to at least 85%. If we succeed, the interpreter will be able to attend to several 

conversations in parallel, which would really b11ng about a real progress in "inte1-pretation productivity". 

Figure 4: The interpreter as supervisor in a HAMT system 

How, then, could we improve the overall success rate in "automatic mode"? 

3. Necessity of relying on user assistance 

Improving the user-friendliness of the system, while always desirable [ 16], would not help raising the 

success rate. However, it could perhaps lower the goal, to, say, 75%. For example, it should be 

possible to tune parameters controlling the perception of other agents (interlocutor, system, 

interpreter. ..), to monitor the progression of the translation process, and even to interrupt it (because the 

meaning has already been understood, or in order to co1Tect the previous utterance), thereby reducing 

waiting time and associated frnstration. 

This last point suggests the interesting possiblity of building "progressive" MI systems, which would 

output successive states of the translation, on appropriate media, beginning with isolated words, then 

plu・ases, then complete raw translation, to finish with polished translation if available. 

8
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Equipping the system with knowledge about the generic-task, i.e. with a paitial ontology, is also a 

possibility, but is likely to be an overkill, because the speakers will in any case be far better at 

understanding the task at hand. Anyway, even with a complete ontology, an automatic system, as a 

human~eing for that matter, will never be able to fully disambiguate even clean, typed sentences, 

because part of the necessary information depends on the pragmatic, intentional context, and is 

accessible only by asking 7. 

The only viable approach, th_en, seems to abandon the ideal goal of fully automatic, high quality speech 

recognition and natural language analysis components functioning as black boxes, and to rely on the 

assistance of the interlocutors themselves, using a Human-Aided Machine Interpretation (HAMI) 

architecture. Then, one expe1t inte1-preter could supervise and service several dialogues at the same time. I 

II. Multimodality and usability 

1. Multimodal configurations 

Experimental studies [20] have confirmed that human to human communication is far more effective if 

several modalities can be used. For instance, pointing at a map to explain an itinera1y is far better than to 

explain only with words. Or, if the interlocutor does not catch a proper name after repeating it and 

perhaps _spelling it, wiiting it on a keyboard or a notepad solves the problem immediately. 

Hence, rnultimodality will be expected by users of communication systems, with or without human or 

automatic interpretation. Multimodality will also be required to make interactive disambiguation possible, 

and in pm1icular for allowing users to guide the systems while talking. 

The most simple telephone sets today have a 12-key keypad, which could be used for simple 

interactions, but probably not for interactive disambiguation. However, future hardware configurations 

will offer enough possibilities, even for applications concerning the general public. 

Phones equipped with videotext terminals, such as the French "minitel" or touchscreen terminals, are 

already widely used. In the near future, general users will connect their notebook computers, or more 

specialized "personal communicators", to normal telephone outlets, and interact by speaking, writing 

text, pointing at maps, and drawing diagrams. 

The office microcomputers of professional users have already graphics and sound, with light pens, 

graphic tablets, scanner and video as options. At A TR, a multimodal prototype simulator based on two 

NeXT stations equipped with all these options is currently being built under the direction of the second 

author. Finally, vi1iual reality will soon be available to executives paiiicipating in teleconferences. 

7 For these very reasons, interactive disambiguation through the "augmentor" had to be introduced in KBMT-89 [3]. 
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Asymmetric situations, where the paiiners don't have the same equipment, may be quite frequent. We 

propose to define abstract objects, such as a "common working domain", or a "current pruiial analysis", 

and an object-oriented architecture, to ensure that the system will present them in the most appropriate 

ways on each configuration. 

2. Rough scenario 

Relative to. each A-B "session", the HAMI system may be in one of two major modes, "manual" and 

"automatic", depending on whether Xis acting as inte1preter or not. 

The manual mode has two nunor modes. 

In "manual broke1ing" mode, X directs the flow of communication, by conducting two dialogues, 

X-A and X-B. This happens in particular at the beginning of the A-B session, where X sets 

parameters, such as task, proper names, or social relationship, used by the system to constrain its 

search space. It may also happen in cases such as the doctor-patient situation. 

In "manual inte1preting" mode, X inte1prets the dialogue between A and B in the us叫 fashion.

The automatic mode has also two minor modes. 

In "automatic attended" mode, X follows the A-B session (and perhaps others) and resets system 

parameters if the success rate degrades because A and B don't guide the system well enough. 

In "automatic unattended" mode, Xis not watching the A-B session, so that A or B must call for 

help if some difficulty arises, through any appropriate channel, e.g. by hitting "###" on the phone 

keypad. 

After beginning in manual brokering mode, X would put the A-B session in automatic attended mode for 

a while. If A and B seem to do well, X would attend to another task and put A-B in automatic 

unattended mode. From time to time, X would put A-B back in automatic attended mode, and perhaps in 

manual brokering mode to give some sh01i but useful advice to A and B on how to best use the system. 

・Manual 
Interpreting 

problen1 detected 

Mode sequence in rough scenario 
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If called, X would put A-Bin ma皿 albrokering mode, ask A and B about their difficulties, and decide 

either to put them back in automatic mode, or to continue in manual inte1-preting mode8. In principle, one 

could to go back from that mode to automatic mode, but users are likely to want to finish their whole 

session in company of the "warm body"! 

III. parallel multimodal interactions 

1. Multimodal interactions for disambiguation 

Voice disambiguation gives rise to two interactions. First, the SR component should indicate (visually or 

acoustically) its level of difficulty of recognition, if possible with an appropriate diagnostic (e.g. too 

fast, too slow, microphone not in place ...). Second, the speaker could "clean" the input, by editing 

fragments of the intermediate written fom1 marked as doubtful by SR, or by repeating them aloud. 

On the linguistic side, users will be encoufaged to guide the system by "active" multi modal 

disambiguation. Examples are: pressing a button to indicate the end of a sentence within a speech 

pe1iod; navigating t虹ougha graphic representation of the task domain in order to dynamically restiict the 

expected vocabulary; indicating the communicative type of the current utterance (asse1iion, question, 

request, advice ...) to facilitate semantic and pragmatic interpretation; pointing at an icon or at a map to 

clarify an anaphoric reference; and editing the intermediate written form, e.g. by inse1iing or correcting 

punctuation marks. 

In general, these interactions occur in parallel with the speech interaction. 

Previous studies [16] report that up to 30% of utterances in bilingual telephone conversations using a 

human interpreter concern the clarification of what the speaker says, so that to have the system ask 

questions is a practical possibility. 

Interactions related to that passive, or system-initiated, disambiguation process will also be rnultirnodal. 

We don't however e.:xpect~tsers to frequently use two modalities in parallel at a given moment. 

Questions could be asked in various ways [ 1, 3-5, 7, 11, 13, 16, 17, 22]: for example, as items to select 

in menus; as written or spoken yes-no questions; or as intuitive graphic representations of the system's 

best guesses, to be con-ected if necessary. Users should be allowed to set their preferences. 

may concern all kinds of ambiguities, lexical, syntactic, semantic, pragmatic, and 

communicative: It is a difficult problem to present ambiguity problems in intuitive ways, so that no 

specialized knowledge would be required of users. We plan to use the above-mentioned simulator to 

experiment with various techniques. 

Questions 

\
i

』
=
•

8 In this case, X might transfer the communication to another interpreter, perhaps not expert in the use of the HAMI 
system. 
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2. Some aspects of handling parallel multimodal interactionss 

。

Parallelism of interactions poses several problems. On the software side, concurrent accesses to the 

same object, e.g., to the same map, must be handled properly. Also, two paiiicipants (e.g., A and X) 

might want to stop an interaction at the same time (e.g., the B-M dialogue), which would give rise to a 

血ee-wayconflict. This calls for a distiibuted, object-oriented system architecture. 

On the ergonomy s・ide, there should be a clearly defined communication discipline, for each mode of the 

system. For example, in manual brokering mode, A should not really inten-upt B-X, but only warn B 

and X of his desire to come in. This discipline should be known and enforced by the system. 

On the lingware side, the existence of parallel interactions offers new possibilities. For example, if a 

doctor says "ashi" and points at a foot on an anatomic diagram, the system should not ask whether 

"foot" or "leg" is meant. On the other hand, this calls for new "multimodal" linguistic formalisms, on 

which research is just beginning. 

Also, some of the planned interactions depend on the availability of incremental, or "progressive" 

translation. Although there has been some previous research on incremental language generation, SR 

and NLA components should be adapted to deliver their "current best" solution, without slowing them 

down too much, or completely redesigned in this perspective. 

Conclusion 

This report has shown that future MI systems will give rise to a great variety of multimodal H-M-H 

interactions, analyzed them in some detail, and outlined ce1iain interesting associated research problems. 

I hope that experiments with the simulator currently under construction at ATR will allow us to refine 

these ideas in the future, and to progress in the study of these problems. 

。
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