
US 20090094036A1 

(12) Patent Application Publication (10) Pub. No.: US 2009/0094036 A1 
(19) United States 

Ehlen et al. (43) Pub. Date: Apr. 9, 2009 

(54) SYSTEM AND METHOD OF HANDLING 
PROBLEMATIC INPUT DURING 
CONTEXT-SENSITIVE HELP FOR 
MULTI-MODAL DIALOG SYSTEMS 

Patrick Ehlen, New York, NY 
(US); Helen Hastie, Florham Park, 
NJ (US); Michael Johnston, 
Hoboken, N] (U S) 

(75) Inventors: 

Correspondence Address: 
AT & T LEGAL DEPARTMENT - NDQ 

ATTN: PATENT DOCKETING, ONE AT & T 
WAY, ROOM 2A-207 
BEDMINSTER, NJ 07921 (US) 

(73) Assignee: AT&T Corp, NeW York, NY (US) 

(21) Appl.No.: 12/267,183 

(22) Filed: Nov. 7, 2008 

Related US. Application Data 

(63) Continuation of application No. 11/619,325, ?led on 
Jan. 3, 2007, noW Pat. No. 7,451,088, Which is a con 

202 

tinuation of application No. 10/326,629, ?led on Dec. 
19, 2002, noW Pat. No. 7,177,816. 

(60) Provisional application No. 60/394,336, ?led on Jul. 5, 
2002. 

Publication Classi?cation 

(51) Int. Cl. 
G10L 21/00 (2006.01) 

(52) US. Cl. ............................ .. 704/270.1; 704/E21.001 

(57) ABSTRACT 

A method of presenting a multi-modal help dialog move to a 
user in a multi-modal dialog system is disclosed. The method 
comprises presenting an audio portion of the multi-modal 
help dialog move that explains available Ways of user inquiry 
and presenting a corresponding graphical action performed 
on a user interface associated With the audio portion. The 
multi-modal help dialog move is context-sensitive and uses 
current display information and dialog contextual informa 
tion to present a multi-modal help move that is currently 
related to the user. A user request or a problematic dialog 
detection module may trigger the multi-modal help move. 
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SYSTEM AND METHOD OF HANDLING 
PROBLEMATIC INPUT DURING 
CONTEXT-SENSITIVE HELP FOR 
MULTI-MODAL DIALOG SYSTEMS 

PRIORITY APPLICATION 

[0001] This application is a continuation of US. patent 
application Ser. No. 11/619,325, ?led Jan. 3, 2007, Which is a 
continuation of US. patent application Ser. No. 10/326,629, 
?led Dec. 19, 2002, now US. Pat. No. 7,177,816, Which 
claims priority to US. Provisional Application No. 60/394, 
336 ?led Jul. 5, 2002, the contents of Which are incorporated 
herein by reference. 

RELATED APPLICATIONS 

[0002] US. patent applications Ser. No. 10/216,330, Ser. 
No. 10/216,448, Ser. No. 10/216,392, Ser. No. 10/217,112 
and Ser. No. 10/217,010, ?led Aug. 12, 2002, relate to the 
present application. US. patent application Ser. No. 10/325, 
296, ?led Dec. 19, 2002, now US. Pat. No. 7,177,815 relates 
to the present application. The contents of these applications 
are incorporated herein by reference. Each of these related 
applications is assigned to the same assignee as the present 
application. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 
[0004] The present invention relates to multi-modal sys 
tems and more speci?cally to a system and method of pro 
viding context-sensitive help to a user of a multi-modal dialog 
system. 
[0005] 2. Discussion of RelatedArt 
[0006] Multi-modal dialog systems are becoming more 
available and popular as technology improves. Examples of 
such systems include the Multi-Modal Voice Post Query 
(MVPQ) Kiosk, discussed in S. Narayanan, G. Di FabbriZio, 
C. Kamm, J. Hubbell, B. Buntschuh, P. Ruscitti, J. Wright, 
“Effects of Dialog Initiative and Multi-modal Presentation 
Strategies on Large Directory Information Access,” ICSLP, 
pp. 636, 639, Beijing, China, 2000 (“Kamm et al.”), incorpo 
rated herein. The MVPQ kiosk alloWs users to select among 
a number of different options When they request information 
about a particular person in a telephone and address directory 
softWare application. FIG. 1A illustrates an example opening 
graphical user interface (GUI) 100 for a MVPQ Kiosk. This 
GUI 100 enables the user to either type in a name in the ?eld 
102 or say the name that the person Wishes to look up. 

[0007] For example, if the user asks for “KoWalski” the 
system presents either the name and information for the per 
son named KoWal ski or, if there is more than one, the different 
KoWalski’s in a list on the display screen 100 and the user can 
use touch input or mouse control to select the person they 
Want. Other buttons such as a start over button 106 and a help 
button 108 enable the user to further navigate the site. If in the 
course of the interaction With the system the user desires to 
obtain help, he or she can request help by clicking on the help 
button 108. Typically, this brings up a help menu With various 
options from Which the user can select the topics of interest. 
[0008] FIG. 1B illustrates the display screen 100 With the 
information for the user to select from the various people 
named KoWalski 104. The Kamm et al. system provides some 
improved interaction in a multi-modal context. The multi 
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modal disambiguation display 104 shoWn in FIG. 1B lists the 
people With the family name KoWalski and asks the user to 
choose the one that is Wanted. 
[0009] As a user carries on the dialog With the system, it is 
inevitable that, at some point, the user Will desire help With 
the system. Mechanisms for providing help to the user can be 
found in some contemporary spoken dialog systems. For 
example, in the MVPQ system, a help button 108 is available 
to assist the user With the system. Other buttons such as the 
start over button 106 are also available as is knoWn. 

[0010] More help than just a help button may be needed, 
hoWever. By clicking on such a help button, pre-determined 
help information may be provided to learn hoW to use the 
system or obtain information. The user typically has to learn 
from the pre-determined help information and then apply that 
knoWledge to the current needs or situation. This is often 
dif?cult for users to do and it can be time-consuming. 
[0011] In multi-modal interactions, users may be taught in 
advance hoW to use such a system and the kinds of interac 
tions and combinations of interactions that are available. 
HoWever, When the time comes to actually use the system, 
they may forget the multi-modal modes of input and become 
confused. For example, as people begin to use multi-modal 
interfaces, they may forget or not understand the various Ways 
in Which they can interact With the system. When a person has 
the option to talk, use electronic ink to Write on a touch 
sensitive display, or combine these various types of input to 
make requests, the person may not understand hoW to fully 
take advantage of the multi-modal interface. Further, the per 
son may not adapt to situations properly Where use of one type 
of interaction, such as speech, is more dif?cult. For example, 
if the user is in a noisy environment, he may not knoW to move 
more toWards using electronic ink exclusively since the 
speech component cannot be understood due to the back 
ground noise. The result is that the user may continue to reuse 
or retry speaking to the system unsuccessfully. 

SUMMARY OF THE INVENTION 

[0012] What is needed in the art is an e?icient and effective 
method of providing user help in a multi-modal interactive 
context. The present invention addresses the de?ciencies of 
the previous Work by enabling a help mechanism in a multi 
modal system. An object of the present invention is to provide 
context-sensitive help driven not just by dialog context, but by 
a combination of dialog context and visual context. A further 
object is to provide help that is not just spoken or graphical, 
but that involves multi-modal presentations combining 
speech With graphics on the display. A further capability of 
the system according to an aspect of the present invention is to 
provide situational helpithat is, the system uses elements 
currently on the display as examples for giving help. 
[0013] These and other objects of the invention are 
addressed by the disclosure herein. One example application 
Where the context-sensitive help can improve the user’s 
understanding of hoW to interact With the system is the Multi 
Modal Access to City Help or “MATCH.” Many of the details 
of the operation of the MATCH application are found in the 
incorporated related cases. The MATCH system enables a 
user to interact multi-modally to obtain help and information 
about a city. For example, using a portable computing device 
displaying a map of NeW York City, a user can, on a touch 
sensitive screen, circle an area using a stylus, and say “shoW 
me Italian restaurants.” The system Will respond by shoWing 
all Italian restaurants in the circled area. The system can 



US 2009/0094036 A1 

provide information regarding restaurants, tourist sites, direc 
tions to any location etc. Since the incorporated related appli 
cations above provide many more details regarding MATCH, 
only this basic introduction to MATCH is provided herein. 
[0014] The invention comprises systems and methods of 
providing help during a multi-modal interactive dialog With a 
user. An embodiment of the invention comprises, in a multi 
modal dialog system, a method of presenting a multi-modal 
help dialog move to a user. The method comprises presenting 
an audio portion of the multi-modal help dialog move that 
explains What the user can do in a certain situation, and 
presenting a corresponding graphical action performed on a 
user interface associated With the audio portion. 
[0015] Those of skill in the art Will appreciate that other 
embodiments of the invention may be practiced in network 
computing environments With many types of computer sys 
tem con?gurations, including personal computers, hand-held 
devices, multi-processor systems, microprocessor-based or 
programmable consumer electronics, netWork PCs, mini 
computers, mainframe computers, and the like. Embodi 
ments may also be practiced in distributed computing envi 
ronments Where tasks are performed by local and remote 
processing devices that are linked (either by hardWired links, 
Wireless links, or by a combination thereof) through a com 
munications netWork. In a distributed computing environ 
ment, program modules may be located in both local and 
remote memory storage devices. 
[0016] Additional features and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The features and advantages of the 
invention may be realiZed and obtained by means of the 
instruments and combinations particularly pointed out in the 
appended claims. These and other features of the present 
invention Will become more fully apparent from the folloWing 
description and appended claims, or may be learned by the 
practice of the invention as set forth herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] In order to describe the manner in Which the above 
recited and other advantages and features of the invention can 
be obtained, a more particular description of the invention 
brie?y described above Will be rendered by reference to spe 
ci?c embodiments thereof Which are illustrated in the 
appended draWings. Understanding that these draWings 
depict only typical embodiments of the invention and are not 
therefore to be considered to be limiting of its scope, the 
invention Will be described and explained With additional 
speci?city and detail through the use of the accompanying 
draWings in Which: 
[0018] FIG. 1Aillustrates aprior art multi-modal screen for 
a directory application; 
[0019] FIG. 1B shoWs a prior art disambiguation screen 
When the user requests information using a last name and 
multiple people in the directory having that last name; 
[0020] FIG. 2 illustrates in block diagram form the infor 
mation ?oW for a multi-modal help system according to the 
present invention; 
[0021] FIG. 3 illustrates an example of ink on the user 
interface associated With the multi-modal help move; 
[0022] FIG. 4 illustrates triage Widgets associated With a 
help move; 
[0023] FIG. 5 illustrates a multi-modal context-sensitive 
help decision graph; 
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[0024] FIG. 6 illustrates a process for providing a multi 
modal context-sensitive help move; and 
[0025] FIGS. 7A and 7B illustrate tables of example help 
dialog moves and example audio instructions and other 
graphical help actions. 

DETAILED DESCRIPTION OF THE INVENTION 

[0026] The present invention provides an e?icient and 
multi-modal means of presenting a user With various kinds of 
help in the context of a multi-modal dialog. The examples 
provided herein Will relate to the MATCH application for 
access to city help. HoWever, the present invention may be 
applied in its general terms to any kind of multi-modal inter 
action Whether it be for medical information, neWs, scienti?c 
uses, video games, Internet use, etc. In all of these contexts 
and many more, if a multi-modal interface is employed to 
receive requests from a user and provide information to the 
user, the user may at some point need help regarding the user’s 
options at that point. The present invention is highly context 
sensitive given various points of data regarding any speci?c 
context, such as the amount of Zoom on a map, What restau 
rants are shoWn, hoW successful the user has been in using the 
multi-modal capabilities, etc. Based on these and other fac 
tors, the system generates a multi-modal help move that uses 
the current context and graphical information on the screen to 
teach the user What kinds of information he can request, and 
hoW he can request it. 
[0027] The system is context-dependent by offering help 
that is tailored to the particular context in Which the user asks 
for or needs help, thus helping the user to integrate the infor 
mation given With ease. The help system is also multi-modal 
since it gives auditory explanations accompanied by online 
examples, such as shoWing ink on the screen, circling a res 
taurant, or producing hand-Written examples of commands. 
As many users are not yet familiar With multi-modal systems, 
it is important to illustrate the number of different Ways in 
Which a user can get their point across using speech, gesture 
and hand-Writing. If help is simply given in one mode, such as 
speech, the user may be tempted just to folloW the example 
and never try out other input modes. This results in a frus 
trated user and also limits data collection. 
[0028] Multi-modal interfaces offer users unprecedented 
?exibility in hoW they choose to issue requests and give other 
responses. For example, in the MATCH application, the user 
can use speech, pen, or multi-modal combinations of the tWo 
or more modes to indicate What kinds of restaurants they are 
interested in, to get subWay directions, or to get information 
(such as a phone number) for a restaurant. 
[0029] Studies shoW that users, despite having been given 
an extensive tutorial on the MATCH capabilities, do not make 
use of the full range of inputs. When users run into problems 
With speech recognition, they often fail to sWitch modes and 
use pen or multi-modal commands. Given the more passive 
user-initiative tool-like nature of the system, some users 
quickly become lost and are not clear on What they can do in 
a certain scenario. One of the objects of the present invention 
is to bridge the gap in performance betWeen novice users of 
multi-modal interfaces and expert users. 
[0030] The present invention Will provide help to a user in 
tWo different scenarios: ?rst, When the user requests help; and 
second, When the system presents unsolicited help to the user 
based on an analysis of the multi-modal dialog. Regarding the 
?rst approach, the system provides preferably three different 
Ways for users to request help. Users can Write a help request 
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on the screen using the pen, say a help request such as ‘can 
you help me’ or hit a help button in the interface GUI. Further, 
the user can specify a particular kind of help that they need by 
Writing, for example, ‘Restaurant Help’ or saying ‘Can you 
help me get subWay directions’. 
[0031] The second Way by Which the system generates a 
multi-modal help dialog move is through an analysis of the 
multi-modal dialog looking for a problematic situation. For 
example, if background noise prevents the system from 
understanding spoken input from the user, the system Will 
make a determination regarding Whether the user is appropri 
ately sWitching to another mode for inputting information. 
U.S. patent application Ser. No. 09/712,194 ?led Nov. 15, 
2000, and assigned to the assignee of the present invention 
and incorporated herein, discusses a method of predicting 
problematic dialog situations in a classi?cation system. 
Using the principles taught in the incorporated application as 
Well as other knoWn concepts regarding problematic dialogs, 
the system according to the present invention may trigger a 
multi-modal help dialog move if the user has demonstrated 
that he requires assistance. As the userbecomes more familiar 
With the system, the frequency of such unsolicited help moves 
Will decrease. 

[0032] The problematic situations may relate to recogni 
tion errors, a loW threshold indication from the speech recog 
nizer or gesture recognizer, and multiple inputs by the user of 
the same thing. For example, the system may track the num 
ber of times the user requests directions or the number of 
times the system responds With: “I’m sorry I didn’t quite get 
that.” This Will often be the result of receiving a plurality of 
utterances from the user Wherein a recognition threshold is 
not met. As an example, if the recognition con?dence score 
for speech recognition is beloW a recognition threshold value 
of 50% for more than three utterances in a roW, then the 
system may respond With a problematic situation help dialog. 
Other thresholds and number of unrecognized utterances or 
poorly recognized utterances of course are possible, depend 
ing on system requirements and programming desires. The 
number of the plurality of user utterances (or combinations of 
multi-modal input including a null input) that trigger a dialog 
help move may be set by programmers or adjustable accord 
ing to automatic speech recognition performance or other 
parameters, as Well as user experience. Further, the problem 
atic situation may be a combination of one or more unrecog 
nized utterances With an unrecognized gesture or gestures. 
Thus, in the multi-modal context, there are many Ways and 
combinations of unrecognized input that may trigger a help 
dialog move. These different possibilities share the property 
of using cues to identify When a dialog is not going Well and 
then intervening to help the user. 
[0033] The system may receive a null input and respond 
accordingly. The parameters associated With hoW long to Wait 
or the number of problematic inputs to receive before the 
system initiates a help move may be determined by system 
developers and may change With the automatic speech rec 
ognition module, the gesture recognition module, or the user 
experience. Further, the system may provide an adjustment 
capability Wherein the user can select or adjust the threshold 
levels related to help moves triggered by problematic situa 
tions. In this manner, impatient or more patient users can 
tailor the multi-modal experience to their liking. 
[0034] FIG. 2 illustrates an exemplary How of information 
in a multi-modal help system according to an aspect of the 
present invention. In this example, the user 216 requests the 
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help. The user request for help 208 is sent to the multi-modal 
dialog manager (MDM) 204. The dialog manager 204 deter 
mines the system’s next move using a set of help rules that are 
triggered by the request for help. The MDM 204 is a speech 
act based dialog system. Each utterance is classi?ed as a 
dialog move that updates a common information state. The 
decision of Which dialog moves to be performed by the sys 
tem are made by the dialog move engine. The MDM 204 
comprises three speci?cation ?les: an information state; 
resources and modules; and a control algorithm. 

[0035] The information state contains a list of variable/ 
binding pairs for different aspects of the dialog, such as the 
history list, user/system’s intentions etc. The variables are 
de?ned prior to dialog initiation but the bindings can be 
changed throughout the course of the dialog. Resources are 
structured sources of information, such as the Ontology 
resource that de?nes structures such as the types of dialog 
moves or the frame slots for command completion. Modules 
are groups of processes that perform similar functions. 
Resources and modules may be internal to the MDM 204 and 
therefore have complete access to the information state; or 
they can be external, communicated to by passing messages, 
and have limited access to the information state variables. A 
control algorithm that calls one or more modules or resources 

operates the information state. The top-level dialog ?oW con 
troller has the folloWing structure: it interprets the user’s 
utterance; updates the information state; and selects the 
appropriate response and generates text for TTS. 

[0036] There are certain aspects of this dialog manager that 
are specialized for multi-modal applications. For example, 
the information state contains variables pertaining to the state 
of the visible map (such as zoom level, number of entities 
shoWing) that are updated via a message every time the map 
changes. The system is user-initiated, alloWing the user to 
sWitch topics/ commands freely. The system does take the 
initiative When a command cannot be completed due to miss 
ing information; hoWever, the user is free to start over With a 
neW command. 

[0037] These rules are sensitive to both the current dialog 
state 202 (Which the dialog manager updates each turn) and 
the visual context 210 of the interface. For example, the visual 
context may be a map at a certain zoom level and a grouping 
of three restaurants. The multi-modal user interface 212 sends 
an update indicating the current zoom level of the map, Which 
portion of the map is shoWing and Which restaurants are 
shoWing. For example, if the dialog state indicates that the 
user has just successfully managed to shoW a set of restau 
rants on the map and the visual context indicates that the 
zoom level is suf?ciently loW that individual restaurants are 
visible, then the system Will provide a multi-modal presenta 
tion explaining hoW to get information about a restaurant. 

[0038] The multi-modal help presentation is an example of 
a multi-modal help dialog move. The multi-modal help dialog 
move comprises the combinations of speech, ink, graphics, or 
other modes of presenting help-related information to the 
user in the given context. FIG. 2 illustrates the multi-modal 
help dialog move as a help dialog act 206 generated by the 
dialog manager 204. The multi-modal help dialog move 206 
comprises several components: (1) a text-to-speech prompt 
218 generated by a text-to-speech engine 220, such as the 
AT&T Natural Voices TTS engine, explaining What the user 
can do in the current situation and graphical action; and (2) 
draWing ink 214 on the user interface map 212. 
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[0039] Therefore, in response to the user request for help 
208, the user 216 receives a presentation combining ink 
draWn on the display and synthesized speech. FIG. 3 illus 
trates hoW the multi-modal dialog help move may be pre 
sented. In this MATCH example, the system Would say “You 
can get information about restaurants such as the phone num 
ber, address, or revieW. For example, to get the phone number 
circle a restaurant and say or Write phone” 308. As the system 
says the Words ‘circle a restaurant’ and ‘Write phone’, the 
system draWs an area on the display around a restaurant 304 
and then Writes the Word ‘phone’ 302 next to it. One of the 
advantages of providing the multi-modal dialog help move is 
that it is context-sensitive to the present needs and the expe 
rience of the user With the multi-modal system. The multi 
modal dialog help move uses Whatever is currently on the 
display to give an example to the user, just as another person 
might if they Were helping someone to learn to use the system. 
This is considerably less confusing and obtrusive than sWitch 
ing the user to a different screen With samples of different 
commands. Further, the user learns more quickly hoW to 
navigate the system because the user is not burdened With 
navigating a menu system to seek the help information 
needed. 

[0040] It is often the case that, in a given dialog context and 
visual context, there are several different kinds of help that 
can be given. FIG. 4 illustrates a variation on the multi-modal 
help dialog move. In the example situation above Where res 
taurants 402 have been shoWn and they are clearly visible on 
the display, in addition to restaurant information the user can 
also ask for directions to a restaurant. To handle these cases, 
the present invention employs a triage help dialog move. The 
triage help dialog move comprises a TTS prompt 410, for 
example “I can help you get information about restaurants, 
get subWay directions, or move around the map. Which one 
Would you like to knoW about: restaurant information, sub 
Way or map.” While providing the TTS prompt, the system 
presents a graphical action related to the triage move. The 
graphical action is preferably a set of buttons in the bottom 
right of the display 404, 406, 408. These buttons are tempo 
rarily placed in a non-obtrusive location on the display screen 
400 and shoW up at the appropriate time during the dialog 
context When the user needs to make a choice. The triage 
buttons enable a more ef?cient and quick response from the 
user. Instead of requiring the user to say “restaurant informa 
tion,” the triage buttons 404, 406, 408 enable the user to just 
click on the options desired. After the user makes a selection 
either by clicking on a button or using some other multi 
modal input method, the triage buttons go aWay. Therefore, 
the triage buttons 404, 406, and 408 enable the user to indicate 
Which kind of help they need With a single unambiguous tap 
on the display. Further, the triage buttons 404, 406 and 408 
can simply identify the options available to the user in any 
given context. Thus, if the user does not knoW What options he 
can choose, the triage buttons 404, 406 and 408 and the like 
not only provide a Way to select options, but an identi?cation 
method of available options. For more information on triage 
buttons (or triage Widgets), see Attorney Docket 2002-141 
and 2002-0142, each incorporated herein by reference and 
assigned to the assignee of the present application. 
[0041] The multi-modal help dialog move may also incor 
porate the presentation of text that may or may not accom 
pany synthetic speech. For example, a help dialog move may 
comprise a presentation of textual instructions and accompa 
nying graphical presentations to present the help to the user. 
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Further, the text may folloW the synthetic speech such that the 
help move includes a text presentation, audio presentation 
and coordinated graphical presentation. These various com 
binations enable the help move to be presented in various 
environments. For example, When in a noisy environment, the 
system may either detect the situation or engage in an inter 
action With the user to add the textual component of the 
multi-modal presentation such that the user can read the text 
if the speech cannot be heard. 
[0042] Since a potential multi-modal presentation coordi 
nates speech and graphical illustrations on a GUI, When text 
is added to the presentation, further features of the text such as 
a bouncing ball, or highlighting the text or Word as the TTS 
module presents the synthetic speech. In this regard, a graphi 
cal component in addition to the presented text Will enhance 
and focus the user’s attention in the coordinated multi-modal 
presentation. 
[0043] FIG. 5 illustrates details of the context-sensitive 
decision process 500 used to determine Which kinds of help 
dialog moves to give. This example is given in the context of 
providing help information related to restaurants but, as men 
tioned above, this process can be applied in any context. A 
shalloW approach is adopted for the help dialog move (HDM) 
scheme, meaning that access to the help module of the dialog 
manager should only occupy tWo turns at most. A set of help 
dialog moves is divided into queries and exemplary declara 
tives. If the user does not specify Which type of help they are 
interested in, the dialog manager uses one of the query help 
dialog moves: query_help, inZone_query_help or inforeq_ 
query_help. Examples of these moves, exemplary commen 
tary from the system, and help actions are provided in FIGS. 
7A and 7B. It is clear from the example dialog in FIG. 7A that 
a query_help dialog move relates to providing the user With 
information regarding What kinds of queries the user can 
makeisuch as location of a restaurant, directions, etc. For 
the MATCH application, these kinds of things are necessary 
for the user to navigate the system. In other contexts not 
related to MATCH, the query_help dialog move may relate to 
basic kinds of queries a user can make, such as hoW to make 
a purchase if it is a ?nancial transaction context. The user may 
ask for speci?c help, such as “hoW do I get subWay direc 
tions?” This kind of question requests a speci?c kind of help 
that they are interested in. In response, the system Will execute 
a HDM that teaches the user, in a context-sensitive environ 
ment, hoW to obtain subWay directions. 
[0044] The inZone_query HDM informs the user regarding 
the kind of information the user can obtain “in” a “Zone” such 
as “I can help you ?nd a restaurant in this area . . . ” The 

inforeq_query relates to a query HDM that informs the user 
regarding the kinds of information the user can obtain about a 
restaurant. Help actions for the above HDMs may be triage 
buttons or other associated help action. 

[0045] Returning to FIG. 5, the decision process 500 
branches in tWo directions: ?rst, Where the display does not 
shoW restaurants 502 and second When the display shoWs 
restaurants 504. The purpose of the context-dependent deci 
sion-making process is to minimize the diversion of the user 
aWay from their goal. This is achieved by application of a set 
of HDM rules in the help module of the MDM. These rules are 
triggered by current context as represented in the information 
state. The decision branches shoWn in FIG. 5 are triggered by 
the visual context and dialog history. 
[0046] Typically, the visual context relates to the Zoom 
level on the map and the number of entities (such as restau 
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rants) showing on the map. These attributes are stored in the 
information state and updated in accordance With messages 
from the user interface that are sent When the map display 
changes. The Zoom level is important, as one can ask MATCH 
to shoW entities at any Zoom level on the mapifor example: 
“shoW Italian restaurants in Manhattan.” It is very dif?cult to 
circle entities and get information about speci?c restaurants 
at a high Zoom level, since entities appear as clusters of small 
dots. Therefore, it is important to steer the user to a loWer 
Zoom level if they ask for help in this context. FolloWing the 
right-hand side of FIG. 5, note that the HDM inforeq_Zoo 
mout 512, 516 is called up in this scenario. Inforeq_Zoomout 
516 gives a relevant prompt and graphical action, Where the 
user is directed to circle an area and Write or say ‘Zoom.’ Once 
the user is at this loWer Zoom level, he can easily select the 
restaurant he Wants information about or directions to. 

[0047] If the user is Zoomed in and restaurants are shoWing, 
then it is important to give help related to those restaurants on 
the screen. The inforeq_Zoomin HDM 531 takes a restaurant 
on the screen as an example and shoWs the user hoW to get 
details about that restaurant. Feature 531 shoWs the prompt 
and associated action Whereby a restaurant is circled and 
“phone” is Written on the screen. Similarly, subWay_Zoomin_ 
help called in the same context takes an entity on the screen 
and uses that in its example of hoW one can get subWay 
directions to or from that point. 

[0048] The dialog context comes into play When the system 
needs to examine hoW much information the user has already 
established so as not to repeat an instruction that the user has 
already performed. For example, When giving instructions on 
getting subWay directions, the system looks up in the dialog 
history to see if the source of a route has been given (e.g., the 
user’s location). If this is the case, then the system helps the 
user establish a destination (e.g., one of the restaurants on the 

screen) by executing the destination_help dialog help move. 
[0049] Next We describe the decision tree and various 
HDMs that may be executed to provide context-sensitive help 
to a user. The branch “not shoWing restaurants” 502 provide 
the context of no restaurants on the screen. The next step may 
involve determining the level of Zoom, i.e., Whether the image 
is Zoomed in 506 or Zoomed out 508. If the image is Zoomed 
in, the help move inZone_general_help may be triggered and 
the system says to the user: “I can help you ?nd a restaurant in 
this area, get subWay directions, or move around the map” 
514. As shoWn in feature 514, the inZone_general_help HDM 
may include triage Widgets (restaurant info, subWay help, and 
map Widgets) positioned in a comer of the vieWing screen or 
other location. In this manner, the system makes a determi 
nation that the level of Zoom has passed a certain threshold 
such that the user is more likely to need the given information 
in the help move. Therefore, in the context of the entire 
multi-modal dialog, the user, if looking for restaurants, has 
made it through much of the dialog already and noW needs to 
be informed regarding the ?ner details available at this “in 
Zone” level. Assuming that the image is Zoomed in 506 and no 
restaurants are shoWn 502, the user may request information 
regarding restaurants 518 triggering the HDM inZone_rest. 
Other information requested may include subWays 520 trig 
gering the subWay help and map help 522 from the map_help 
HDM. Assuming the user asks for restaurant information, the 
next dialog help move may say something like: “I can give 
you information on restaurants in this area based on price and 
food type” 536. If the user desires subWay help, further dialog 
moves may provide subWay help 538 from the subWay_help 
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HDM, destination help 540 from the dest_help HDM or 
source help 542 from the source_help HDM. The source_help 
HDM helps a user indicate a starting point for a route. For 
example, if the user just asked for directions to a restaurant, 
the system Will need to knoW the starting point for the direc 
tions. This information may be obtained from a location 
based system such as GPS as Would be knoWn in the art, or the 
source_help HDM can request a starting point (or source) 
from the user. 

[0050] In this manner, once the user has Zoomed into a 
certain area on the map, the help dialog moves assist the user 
in obtaining information regarding hoW to ?nd restaurants 
and select restaurants based on the available criteria such as 
price and food type. An advantage of this help service is that 
the user does not need to knoW exactly What types of infor 
mation are available at any certain stage of the dialog; the 
context-sensitive dialog help information gives the user his 
available options. 
[0051] If the image is Zoomed out 508, then a general 
restaurant help move (general_rest_help) may be provided 
that includes information regarding restaurants 524, subWays 
526 and maps 528. This help move Will differ from the help 
move given When the image is Zoomed in and Will be more 
general. This HDM Will also urge the user to focus or Zoom in 
on the display to narroW the context and improve the interac 
tion. If the user selects subWay information 526, then the 
dialog move may inform the user that subWay help 544 (sub 
Way_help), destination help 548 (dest_help) or source help 
548 (source_help) are available for more information. 

[0052] The other branch of the process relates to the sce 
nario When the display screen is shoWing restaurants 504. If 
the image is Zoomed out 512, the dialog help may be “you can 
get a closer look by circling the area for the restaurant you are 
interested in” 516 (inforeq_Zoomout). As alWays, this help 
dialog move may be multi-modal and include exemplary ink 
on the display screen to shoW the user hoW to circle a poten 
tially desirable area. 

[0053] If the image is Zoomed in 510, the system may 
present a more general information request help dialog move 
(inforeq_general_help) that includes information for restau 
rants 530 (inforeq_Zoomin), subWays 532 and map help 534 
(map_help). For example, the map help comprises the folloW 
ing TTS phrase: “I can help you move around the map. E.g., 
you could say ‘Zoom’ and circle an area on the map.” If the 
user requests subWay information 532, the system could pro 
vide a further help dialog to assist the user in learning hoW to 
obtain Zoomed in subWay help 550 (Zoomin_subWay_help), 
destination help 552 (dest_help) and source help 554 
(source_help). 
[0054] FIG. 6 illustrates a method according to an aspect of 
the present invention. First, the system analyZes the current 
dialog state and the visual context of the interface 600. The 
system may determine if it is appropriate to trigger a multi 
modal help move. If no 602, it is not appropriate to present an 
automatically triggered help move, and the system continues 
to analyZe the dialog state 600. If yes 604, it is appropriate to 
automatically present a help dialog move; or if the user 
requests help 614, then the system uses the context informa 
tion and current state to generate the multi-modal help dialog 
move 606 as described above. TWo exemplary portions of the 
dialog move comprise TTS synthetic speech 608 accompa 
nied by a graphical action 610 that may include triage Widgets 
or ink on the display related to moves the user can initiate to 



US 2009/0094036 A1 

obtain further information. Next, the system receives the fur 
ther user input to continue With the multi-modal dialog 612. 
[0055] As described in the introduction, it is desirable that 
user understand all the capabilities of the system, in particular 
the types of modes of input availableinamely, speech, pen 
and hand-Writing. By using all three of these modes in the 
help system, the system avoids priming the user into using 
only one mode. Combining auditory and pictorial informa 
tion lightens the Working memory resources over tutorials 
Where the auditory information is presented as text, forcing 
the learner to sWitch betWeen text and picture in order to 
integrate them mentally. 
[0056] The MATCH architecture provides capabilities for 
multi-modal output generation. The multi-modal UI is 
capable of various graphical actions, including dynamically 
replaying Words and gestures on the map and using ink to 
highlight speci?c entities. In addition, the UI has functional 
ity to examine the current set of displayed restaurants and 
select one that is close to the center of screen and does not 
have other restaurants close by. This restaurant is used to 
illustrate to the user hoW they can circle around a restaurant in 
order to select it. The AT&T Natural Voices TTS engine is 
integrated into the architecture and TTS prompts can be tem 
porally synchronized With graphical actions in the UI. 
[0057] Each of the HDMs has an associated graphical 
action or set of actions as shoWn in FIG. 7A. The query HDMs 
are associated With triage Widgets. The declarative (exem 
plary) HDMs are associated With actions involving draWing 
gestures and Words on the display. Examples of Words and 
gestures associated With actions are given in FIG. 7B. One 
such example is shoWn FIG. 5, Where feature 531 that illus 
trates the inforeq_zoomin HDM is combined With select_rest 
and Write_rest help actions, thus forming a multi-modal help 
dialog move (MHDM). 
[0058] The triage Widgets help to constrain the help offered 
based on the context in a system Where complex and multiple 
kinds of help Would be relevant. For example, if the user has 
just successfully vieWed restaurants and is at a suf?ciently 
loW zoom level, the system could either help the user With 
information about restaurants or help With subWay directions 
to one of them. In this case, the MDM takes initiative With a 
query_help dialog move and asks the user Which kind of help 
they Would like (e. g., inforeq_query): “I can help you get 
information about a restaurant, get subWay directions to one 
or move around the map. Which one Would you like to knoW 
about: restaurant information, subWay or map?” The user is 
free to respond using speech or pen, but the system also 
provides a triage Widget (or a list of buttons) in the bottom 
right-hand side of the display or elseWhere Which alloWs the 
user to make their choice using a single unambiguous pen tap 
(feature 514 of FIG. 5). This Widget is only available for that 
single turn and disappears afterwards. It does not clutter the 
display and appears only in the speci?c contexts Where it is 
maximally useful. Buttons offer the user an error-free method 
of communicating With the system, particularly useful if poor 
ASR performance is contributing to the user’s need for help. 
[0059] Synchronization betWeen the spoken portion of a 
MHDM and the graphical actions is coordinated by the multi 
modal UI. Multi-modal help requests consist of a prompt 
along With a series of speci?ed graphical actions. The UI 
builds a stack of the graphical actions and sends the prompt to 
the TTS agent to be realized as synthetic speech. The prompt 
contains bookmarks that are returned by the TTS agent as 
those sections of the prompt are rendered. When these book 
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marks are received, the UI pops off the next action from the 
stack and executes it. For this task, the speech and gesture are 
synchronized effectively by placing the bookmarks a Word or 
so back from the associated spoken phrase: 

<mhdm><speech> You can get information about restaurants such as the 
phone number, address or revieW. For example, to get the phone number 
<bmk>l</bmk> circle a restaurant and say or <bmk>2</bmk> Write 
phone. </speech><actions><action><id>l</id><spec>SELECTiREST 
</spec></action><action><id>l</id><spec>WRITEiPHONE 
</spec></action></actions></mdhm> 

[0060] Embodiments Within the scope of the present inven 
tion may also include computer-readable media for carrying 
or having computer-executable instructions or data structures 
stored thereon. Such computer-readable media can be any 
available media that can be accessed by a general purpose or 
special purpose computer. By Way of example, and not limi 
tation, such computer-readable media can comprise RAM, 
ROM, EEPROM, CD-ROM or other optical disk storage, 
magnetic disk storage or other magnetic storage devices, or 
any other medium Which can be used to carry or store desired 
program code means in the form of computer-executable 
instructions or data structures. When information is trans 
ferred or provided over a netWork or another communications 

connection (either hardWired, Wireless, or combination 
thereof to a computer, the computer properly vieWs the con 
nection as a computer-readable medium. Thus, any such con 
nection is properly termed a computer-readable medium. 
Combinations of the above should also be included Within the 
scope of the computer-readable media. 
[0061] Computer-executable instructions include, for 
example, instructions and data Which cause a general purpose 
computer, special purpose computer, or special purpose pro 
cessing device to perform a certain function or group of 
functions. Computer-executable instructions also include 
program modules that are executed by computers in stand 
alone or netWork environments. Generally, program modules 
include routines, programs, objects, components, and data 
structures, etc. that perform particular tasks or implement 
particular abstract data types. Computer-executable instruc 
tions, associated data structures, and program modules rep 
resent examples of the program code means for executing 
steps of the methods disclosed herein. The particular 
sequence of such executable instructions or associated data 
structures represents examples of corresponding acts for 
implementing the functions described in such steps. 
[0062] Although the above description may contain spe 
ci?c details, they should not be construed as limiting the 
claims in any Way. Other con?gurations of the described 
embodiments of the invention are part of the scope of this 
invention. For example, any multi-modal communication 
betWeen a person and a computing device can utilize the 
principles of the present invention. Any exchange of informa 
tion is contemplated as being capable of using these prin 
ciples beyond the MATCH application. Accordingly, the 
appended claims and their legal equivalents only should 
de?ne the invention, rather than any speci?c examples given. 

We claim: 
1. In a multi-modal dialog system, a method of presenting 

a multi-modal help dialog move to a user in a problematic 
dialog situation, the method comprising: 
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receiving a plurality of utterances that do not meet a suc 
cessful recognition threshold; 

in response to the received plurality of utterances, present 
ing an audio portion of a multi-modal help dialog move 
that explains available non-audio Ways of user inquiry; 
and 

presenting a corresponding graphical action performed on 
a user interface associated With the audio portion. 

2. The method of claim 1, Wherein the presented audio 
portion and presented graphical action relate to What is cur 
rently being displayed to the user. 

3. The method of claim 1, Wherein the presented graphical 
action further comprises at least one graphical button corre 
sponding to choices available to the user. 

4. The method of claim 3, Wherein the at least one graphical 
button relates to different kinds of help available to the user. 

5. The method of claim 1, Wherein the number of the 
plurality of user utterances that does not meet the successful 
recognition threshold is adjustable based on user experience. 

6. The method of claim 1, Wherein the number of the 
plurality of user utterances that does not meet the successful 
recognition threshold is adjustable based on automatic speech 
recognition performance. 

7. The method of claim 1, further comprising: 
receiving at least one graphical user input that does not 

meet a graphical user input recognition threshold. 
8. The method of claim 7, Wherein the presented audio 

portion and presented graphical action relate to What is cur 
rently being displayed to the user. 

9. The method of claim 7, Wherein the presented graphical 
action further comprises at least one graphical button corre 
sponding to choices available to the user. 

10. The method of claim 9, Wherein the at least one graphi 
cal button relates to different kinds of help available to the 
user. 

11. The method of claim 1, Wherein the number of plurality 
of utterances is set according to user experience and auto 
matic speech recognition parameters. 

12. A multi-modal dialog system for presenting a multi 
modal help dialog move to a user, in a problematic dialog 
situation, the system comprising: 

a module receiving a plurality of utterances that do not 
meet a successful recognition threshold; 
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in response to the received plurality of utterances, a module 
presenting an audio portion of a multi-modal help dialog 
move that explains available non-audio Ways of user 
inquiry; and 

a module presenting a corresponding graphical action per 
formed on a user interface associated With the audio 
portion. 

13. The system of claim 12, Wherein the presented audio 
portion and presented graphical action relate to What is cur 
rently being displayed to the user. 

14. The system of claim 12, Wherein the presented graphi 
cal action further comprises at least one graphical button 
corresponding to choices available to the user. 

15. The system of claim 14, Wherein the at least one graphi 
cal button relates to different kinds of help available to the 
user. 

16. The system of claim 12, Wherein the number of the 
plurality of user utterances that does not meet the successful 
recognition threshold is adjustable based on user experience. 

17. The system of claim 11, Wherein the number of the 
plurality of user utterances that does not meet the successful 
recognition threshold is adjustable based on automatic speech 
recognition performance. 

18. A computer readable medium storing a computer pro 
gram for controlling a computing device to present a multi 
modal help dialog move to a user in a problematic dialog 
situation, the computer program having instructions compris 
ing: 

receiving a plurality of utterances that do not meet a suc 
cessful recognition threshold; 

in response to the received plurality of utterances, present 
ing an audio portion of a multi-modal help dialog move 
that explains available non-audio Ways of user inquiry; 
and 

presenting a corresponding graphical action performed on 
a user interface associated With the audio portion. 

19. The computer readable medium of claim 18, Wherein 
the presented audio portion and presented graphical action 
relate to What is currently being displayed to the user. 

20. The computer readable medium of claim 18, Wherein 
the presented graphical action further comprises at least one 
graphical button corresponding to choices available to the 
user. 


