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Abstract: Pen-Based user interface software is widely applicable due to its natural and efficient interaction style,
whose important characteristics are interaction-centered and individual by user-required. In order to map the
intention of users into the designs exactly and efficiently, PUIDM(Pen based User Interfaces software Domain
Model) is presented, which is described and analyzed from the aspects of context, component, Ul features and
architecture, and implemented based on XML. Moreover, a user-centered design process based on the PUIDM is
introduced. Experiments show that PUIDM can guide the process of design exactly and efficiently and make the
designed software achieve the demand of usability.
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Table1l Application analysis of the pen-based user interface software
1
I Feature Ink content User Device
Application
; ’ Domain expert, . )
Creative work Sketch + Graphics Software designer Digital screen, Whiteboard, Tablet PC
Information exchange and sharing Sketch + Text Leader, Teacher Whiteboard, Digital screen
Idea capturing Sketch + Text General people Mobile phone, PDA, Tablet PC
Enhancing legacy software Text + Graphics + Table Domain expert Digital screen, Tablet PC
Tablet PC
Anoto
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Table2 Application analysis of the pen-based computing technol ogy

2
Ink content
Pen-B Sketch Text Graphics Table
computing tech.
Ink render Fitting rendering Rendering Rendering Inputting tip
Ink typesetting Text line Graphics primitive Table primitive
Structure analysis User idea analysis analysis text-graphics analysis text-table
capturing text char partition classification classification
Ink recoanition Gesture Text recognition Graphics recognition Table recognition
9 recognition gesture typesetting gesture typesetting gesture typesetting
2.2
Individual model User-Interface model
Syntactical level|  Domain model Task model Norman(*!
Lexical level | Commonsense model Knowledge domain ‘ o ’
( 1)
Hierarchical user conceptual model Design conceptual model
Fig.1 The mapping of the conceptual model
1 )
: (
) b
MVC 221 : 3
(model) (controller) (view), 2(a)
: pAC &
, MVC
Control | e— i
ontro View Control | Ink view | —>
Model | Default model | Behavior model |
(@ MVC model (b) Pen-Based Ul component model
(@ MvC (b)
Fig.2
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Pen-Based Ul entity model
Presentation level | View I‘ Lexical feedback
____________ l d__t
| User-Defined ! {JZZ Y Content management fmmmmmmm e A
] 1 . 1
i Behavior model i (:_____'i Child-Entity Property <::|: User mediation !
oo N management | | management oo I
Semantic level
________ ——_|Contextua } ____________ | __.
control Pen-Based interaction- Send IP
I:::>
; model rimitive management il bl
Syntactical level p g ' Connector !
———————— F--—-f-——————""=——-~— e — =7 1 \
N ']
Pen-Based interaction f:Rece've IPommmm - !
Lexical level Information management —
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Receive Send
Interaction info. Interaction info.
Fig.3 Pen-Based Ul entity model
3
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(event out). ,
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