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Handling Simultaneous Multi-Touch Gestures on
a Touchscreen Table to Facilitate Collaborative Work

ATSUSHI YABUI'

MAKOTO NAKASHIMAT

Abstract: In recent years, a touch screen having a multi-touch function has been used for a large-sized device, such as a table type
display. We have developed a middleware, called CollaboTray that can be loaded with any off-the-shelf single-user application
while retaining its functionality and usability, for boosting daily collaborative work with a table type display. We here propose a
mechanism to enhance the CollaboTray technology by enabling multiple users to operate multiple applications with simultaneous
multi-touch gestures. The efficacy of the proposed mechanism for collaborative work was clarified in an experiment with 10

university students.
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Figure 1 Example of CollaboTray.
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Figure 2 Multi-touch gestures.
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Figure 3 Example of a time difference between two
TOUCH_DOWN events.
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Figure 5 Pinch out and pinch in.
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Figure 7 Examples of event queues.
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Figure 8 Adjustment of events on two queues.
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Figure 9 A CollaboTray vector and an application vector.
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Figure 10 Storing touch events.
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Figure 11 Handle comparison.
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Figure 12 Sending events to corresponding applications.
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Figure 13 An experimental collaborative work using two
CollaboTrays.
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BTV AF v BEEIT O MER DD, EROKTZX
BICRT. #REIL, Y A7 TR, £1ITRT 6507
Y= M LTTEEOY vy — FRE (THEICHE
T&D, AETES, SOPFAETED, 4865 ThHR
W, 3RRFEETERY, 2FAETE R, LESFEETE
20) THZELTLL .

#1 7vo—MHEHA

Table 1 Questionnaire items

QL~vNVF X v FVAF vy (BErF) FEKN
L7z@YICEBEETE N

Qe AFH vy FVxRAFx (EEE) FXEXL
Y ICHIETE )

Q3. vV F X v F VL AF ¥ (AZur—)) X
BEXL-@EYICHBRIECE D

Q4. % v F A X O KBITHEGITAT DAL 0

Q5. MFAE R IZT A & — X IZIT 2 7=,

Q6. MAMICHEM L T, AEEIXHAIFEEICHE
LTW5h
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Figure 14 Questionnaire results for Q1~Q3.
7
6 Q4
s Q5

Q6

3

2

3 |

. i
2 3 4 5 6 7

X 15 7> 47— MMER Q4~Q6
Figure 15 Questionnaire results for Q4~Q6.
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B OGHE1,2,3) &5 TWEED, X vF A2 D
RN EYNZAIT O TORVRIEA B Y, ~ VT X v F ¥
TAFXIZHEELTWDLEEZLND. QL 726 Q3 ~D
MEEZRDE, Z<OBERELT “EHLTHRVY M5
BNTWD. ZOBEREID, v AVFH v F VAT viE
EHRTWD D, # v F A X OB EYNIZ T T
WRWz Iz, B L7l D ICEEN R L IXE 2 e
&wbﬁﬁt@ofmék%ZEhé.
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