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An Area Allocation Algorithm for Hierarchical Pie Menu

MASAKATSU M1vyaMoTo, ! Tsuromu TERADAT!
and MASAHIKO TSUKAMOTO!!

Recently, there are several input methods that combine the pen-based input
with the pie menu as input interfaces in the environments where working space
is limited. We have proposed a new space-saving input interface that combines
an analog joystick and a hierarchical pie menu because conventional interfaces
have problems in the case where there are many items in the menu. In this
research, we propose new area allocation algorithm for input items based on
the frequency and input characteristic. Proposed method allocate an appropri-
ate area to an item in the pie menu. The evaluation results confirmed that an
intuitive input interface is achieved with high-speed and high accuracy.
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Fig.1 An example of a pie menu
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Fig.2 A hardware of analog joystick. O
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Fig.3 An example of area Allocations.
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Fig.4 Possible number of areas for each item.
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Fig.5 Input accuracy for each area.
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Fig.7 Input speed for each angle.

goboooboooooooooobobobedboolboboOooOoOOOUOlIDOOOODn
gboooooobooboooobooboooobooooobooOoobbooDbOoOooOobo
O01x101x201x3000 10000000000000000 9000000000
gobooooooooooooooooooobooooboooooooboobooooooDooo

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

goooog

gooboooobooooooooboooobo roobOobOobOO0OoobobDOobOoOoooDOoD
O000O00oooooocooeoco180°0270° 000000 D0O00O0DDO0OOO0OOOOO
goboooboooooobobooboooboooobooooooooooooooooooooo
goooooo

goobooboooobooboooooobooooooboOobOoobooDOoboOoooooooDooboo
gooobooooooooooooboooooboboOoooooooobooooooDooo
gobooouoboooooboo

5. J0OOboooooboo

goboooooooooobooboOooboooooobooOooOoooooobOooOooooDooon
goooobooooooooooobooooooooOooooobooobooboOooboooDooboOobo
gooooooooooboooooboooooobooooooboooobooobl1oooooo
0000 (0000)0wWO0O000 a0 0000 nO0O00O0OOD0OO0 ADDDDOOOO
oooo

A=a+txn (1)

00000 AODODDOOOO0ODOO0OO0O0ODOO0OO0O0OOOODOOODOODOOOOOOO
goooooboooooooooboooooobooooooboobooboOb nO0ODODO0O0O0OO
gooooboooooooooooooobooo0ooooobooooooooboooooDoo
gobobooopoOdlz20oooooobobOobOobDOoo0obDUoobOooOobUobOoDbOobDOoD
000o0O0o00oD0o0OO0o0Ooooo s1600D00D00ODO

goobooooooooobooboooooobooooooboooooooooooan
goboobobooobooobooobodn 1x100gvs00oboooooooooonn
gooobooooooooobooooobooboboooooooooboooboooooooo
gooobooobooooooooobooOoooooooboOoboOoo 4000000 bODbObo
goooobobooooooobobooooobooobooboboo0oooooobooooooooo
goooooboooooooobooocoooOooooboOoOoOoO0oooboObobOOoooobooDobo
goooobooooooooooobooooboooOoboOob0oooobOoooooooDoo
gooobooooooooooob r2000o0obobo0uoboooobooboboooboboooobooo
goooobO sgoooooogbbooobrooobobostoooob0 1o0oboo0o4000
oo zrooooo sooooooboa

Vol.2010-HCI-137 No.11

2010/3/19
AntA1+A2®X37’&H:§* ‘ ‘

5&0‘

An&A1+A2+A3(MD 2 7% HHEL An&A1+A2+A3+A4 (D
27 & L8

08 OOooooo

Fig.8 An example of area uniting
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Fig.9 Input characteristic based area allocation.
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Fig.10 Pattern of area conversion
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Fig.11 A frequency and input characteristic based area allocation.
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Fig. 12 Evaluation result on speed.
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Fig. 13 Evaluation result on accuracy.
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