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Object Modeling Technique for the Management
of Modalities in Multimodal User Interfaces

HIROYUKI KAMIO,t MIKA AMAMIYA,t HIROSHI MATSUURA}
and TSUNEO NITTA®*

This paper describes an object modeling technique to manage multiple modalities in mul-
timodal user interfaces (MUI). This technique realizes a common framework for modeling
various types of modalities by introducing an abstract class named Ul-object, a message-
processing mechanism that standardizes the control of modalities, and a controller object
that conceals modality-specific technologies. By applying the proposed modeling technique
to a system, a system engineer can improve and/or add new types of modalities easily. This
paper also describes an application of the proposed technique to a rapid-prototyping tool
Muse that enables one to design MUIs with convenient GUI environment. The evaluation is
carried out with interviews for system engineers of each tool and a task in which a system
engineer adds a new modality to his/her system. The work amount in the task on Muse is
compared with the work amount on the conventional tool that we used to develop.
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class Ul-object
int m_X, m_Y; // Ul-objectD i Il
int m_W, m_H; I Ul-object®d 41 X
View* m_pView; // View
Controller* m_pController; // Controller
char m_Name[256}; // B#l
int m_Type; R (K2, EEBRLY)
virtual void Message(int);  / * vt — A2 FBAN
virtual void Show(); VE -2
virtual void Hide(); VE = .73
void Move( int, int) // %)
void Resize(int, int) // ¥4 XEE

3 Ul-object D
Fig.3 Structure of Ul-object.
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Ul-object

virlual Message(int )

2\

text image text-to-speech
Message(i ) { Message( i) { Message(i ) {
case O: //Active case 0: //Active case 0: //Active
(Display Text) (Display Image) (Output Speech)
case 1: /linactive case 1: //Inactive case 1: /inactive
(Hide Text) (Hide Image) (Stop Speech)
case 2: case 2:
} } . }

B4 E¥YVF4F7 V22 MIBITSE Ay -V NBEEOH
Fig.4 Message processing mechanism in modality objects
derived from Ul-object.
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5 S¥yRF7UaFy ATV —)L Muse
Fig.5 Muse, a rapid prototyping tool.
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F1 Muse THEINTWA GO
Table 1 Modality objects offered to Muse.
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X6 Muse 2817575 2MER
Fig.6 Class structure in Muse.
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® 7 UISCRIPT &{E&hHE
Fig.7 UISCRIPT and a generated picture.
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Timer ITouch Screen| [Bpeech Recognition
Manager Manager Manager
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Execution anager
Manager TTs
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Intermediate
Data File

[ l | [

Action . eee
Statement Button | | Picture TTS
’I [ ] |
I
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Fig.8 Class structure in multimodal UI development tool.
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Fig.9 Comparison of the man-month between Muse and
Multimodal Ul development tool.
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