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Research on Multiple and Multimodal Interaction in C2

7ZHANG Gue- hua, LAO Songyang, LING Yun-xiang, YE Ting
(Science and Technobgy on Information Systems Engineering Laboratory, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: More natural, effective and collaborative human- computer mteraction is the request of humas computer environment in
C2. In this paper, the elements of humar computer interaction in C2 were analyzed, and the concept model and system model of
mukiple and mukimodal HCI were propesed. Based on the models, a prototype system was designed to accomplish the tasks of situation
or intelligence analysis by two interaction channels, which are speech and twe-handed gesture based on mulg-touch. The improvements
of naturalness, efficient and collaboration for the prototype sysem were proved with experiment and questionnaire, and the resuls show
that the multiple and multimodal interaction in C2 is effective.
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Fig. 1 Elements and its relationship of
hum ar- computer interaction in C2
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Fig. 2 Concept model Fig.3  System model
3
( ce-located) ,
3.1
( Mult+Touch) ,
Point = { PID, Touch _State, Point _ Coordinate, Time}
:PID= {1,2, ..}, , ,
; Touch _State= {0, 1}, , Touch _State= 0
, Touch _State= 1 ; Point _Coardinate= P(x,v), ; Time
Touch _State  Point _Coordinate 4 s 3
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Tab. 1 Atomic operation in speech channel

s:Act
s:Atirt
s: Oy
s: U:P
s: U
s: U: 0
© , gi 1 J
i ;S i ;1 sic U: Ol
1

if |gi | = 1, then si: U: P Ogi= gi. Position
if |gi |!: 1, then s;: U: POg;= Null
2
L, ;
|gi |: 1, |Si2 U. 0 |: 1, then s;:U: P Og;= Get()lject(gi.Position]
|gi|!= 1, Si:U:0|:l,then si: U: 0 Og;= Null
|gi|:1,|SiZU20|!:l,then si: U: O Ogi= Null

S

|gi |> 1, |Si1 U. 0 |> 1, then s;: U: 0 Og;= j!JlGetOIject(gg.Position]
3
(Null)
si: U P@(si:Atm' |Si: OZ]] = Null

l

[7]

3 | gil
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si: U0 @(&':Ami |si: OZ]] = iﬁGet()b'ect(sz’:Attri | si: 0@]
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(3)  USER1 _MTC 11 USER2 _MTC; Fig.4 Assignment model of collaborative task
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Tab. 2 Description of irteraction operation in experimert
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Fig.5 Time of interacton operation by mouse and keyboard Fig.6 Time of interaction operation by multimodal
3
Tab.3 Questionnaire resulis of multimodal interaction
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’ ’ Fig. 7 Time of interaction operation by collaboration
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