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ABSTRACT

This paper proposes three schemes of one-hand control that can be used in the
First-Person Viewpoint mobile games and evaluates them. Displaying virtual controllers
on the screen, the existing mobile games use schema that allows users use both hands.
In the First-Person Viewpoint mobile games, however, one-hand control is possible
because smaller number of functions for viewpoint movement is required. This research
proposes three one-hand control schemes for First-Person Viewpoint movement and
rotation, and evaluates them using AHP. The experiment results prove that one-hand
control schemes are more useful than both-hands control schemes for the mobile game
users.

Keywords : One-hand control(3F <= Z2}), First-person viewpoint mobile games(1%1%
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[Fig. 10] Drag Control

[Table 1] Comparison Table of the Control

Systems
Virtual
Control Explanation Controller
Type GUI
° - -
Existing Drag to the direction
1 you want to move

(Two- from left area 0
® Drag to the direction

H
.and) you want to rotate
[Fig. 4] .
from right area
° - -
Existing Drag to the direction
9 you want to move

(Two- from left controller 0
® Drag to the direction

[I}:Iiagr?dé] you Want to rotate
from right controller
One-
Finger ® Drag to the direction
you want to move
Control | ¢ Rotate touch gesture to X
(One- the direction you want
Hand) to rotate only yaw
[Fig. 8]

® Drag to the direction
you want to move
One- | g Two-finger rotate
Hand touch gesture to the
Control direction you want to X
(One— rotate only yaw
Hand) ® Spread and pinch
[Fig. 9] rotate touch gesture to
the direction you want
to rotate only pitch
® Drag to the direction
you want to move
Drag forward and backward
Control |® Drag to the direction
(One- you want to rotate X
Hand) only yaw
[Fig. 10] ® Drag to the direction
you want to rotate
only pitch
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[Table 3] Weight Calculation Process[10]

Order Work

1 Make a pair-wise comparison matrix of
indicators

2 Multiply the matrices

3 Add above matrices to calculate the
values of each indicators

4 Calculate Eigen Vectors of above values
to produce the importance of indicators

7+ FIIRNEL 57R9] ZAMAS AEE T
of HES AAstgor Aw AWt dHgnE
(CR)°] 0.1°]8}7F YL wj7}A] thA] 57FA] ZZH+HF

[Table 4] Importance Table for Each Indicator

Indicat] Import Sub- Import |Global Rank
ors |ance Indicators |ance |Importance an
fitness 0.3915| 0.2971
:&%@; 0.7589| understanding| 0.0808| 0.0613 | 4
Easy 0.5276] 0.4004 1
accur| o411 intention 0.8809| 0.2123 3
acy function 0.1190| 0.0286 5
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[Table 5] Table of Overall Importance for Each
Element of Operation Existingi

Ingigat In(isigst:)rs Compared Lrélf ora grll(f)k())ardtancc Ranlk
Exist 1 | 0.1569| 00466 | 7
Exist 2 | 02326| 00691 | 5
fitness F(i)r?gér 01083 00321 | 11
Qe 1 00688| 00204 | 14
Drag 0.4332 | 0.1287 2
Exist 1 | 02161 00132 | 18
Exist 2 | 0.2880| 00176 | 16
At understan Qne oazor| 00073 | 20
821?& 0.0618 | 0.0037 23
Drag 0.2856 | 0.0175 17
Existl | 0.1427| 0.0571
Exist2 | 0.2384| 0.0954
Fasy | Tomcer | 00962| 00385 | 9
Qe 100796| 00318 | 12
Drag 0.4429 0.1773 1
Existl | 0.1521| 00323 | 10
Exist? | 02123] 00450 | 8
intention| Pimeer | 01066| 00226 | 13
Qe 100866| 00183 | 15
aceur Drag | 04422| 00939 | 4
acy Existl | 0.1988| 00057 | 22
Exist2 | 0.2534| 00072 | 21
function | Timeer | 00922| 00026 | 24
Gne 1 o0789| 0002 | 2
Drag | 03335| 0009 | 19
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[Table 6] The Sum of the Criticality

Compared ilrﬂr(l)lt)?)it ance Rank
Existl 0.1549 3
Exist2 0.2343 2
One-

Finger 0.1031 4
One-—
Hand 0.0764 5
Drag 0.4269 1

3+A One-Finger?} One-Hand: £4 &&
7YA#H7E vtk 48349 A 22E BRs 1
One-Finger$} One-Hand® & t} %#3&1717F 4
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