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A Shape Command Input Method using Key Entry Information of Physical Keyboard

Takuya Katayama*!, Kazuya Murao*!, Tsutomu Terada**? and Masahiko Tsukamoto*!

Abstract —

Keyboard is mainly used for text input, and has function keys and shortcut

keys to reduce the number of manual operation. However, it is difficult and troublesome
to memorize relations between keys and functions for beginners. In this paper, we propose
two intuitional input methods on the physical keyboard in addition to usual texttyping:
stroke that traces a shape on the keyboard, and stamp that presses a shape on the key-
board. Our system automatically classifies user inputs into texttyping, stroke, or stamp
from key entry information, enabling us to seamlessly input those commands without

additional devices.
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Fig.1 Operation flow of proposal system
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Table 1 The result of pilot study
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Table 2 The evaluation of texttyping
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Table 3 The delay in texttyping

ooo 00000 [msec.] (%)
-5 | 6-200 | 201-400 | 401-600 | 601-800 | 801-
A 26.5 | 18.1 39.0 12.4 3.2 0.8
B 20.7 | 5.9 39.8 16.5 5.1 3.0
C 27.9 | 21.0 44.5 5.1 1.1 0.4
D 32.8 | 21.7 32.4 9.0 3.3 0.8
E 31.8 | 17.6 35.1 11.6 3.0 0.9
F 29.5 | 20.9 36.3 8.6 3.6 1.1
oo 29.7 | 16.9 38.3 10.9 3.1 1.1

(1) (2) (3) (4) (5)

—— Qv

(6) ) (8) 9) (10)

N

Ov O0O0ODOO0o0OOODbOOoODbOo

Fig.7 The stroke commnads
gboobobobobobobobobobgonog
gbobobobobobooooooboooboonog
gbobobooboooobooboooooboobooog
goboboodbbooubuooboubouobooo
gboboboooooooooooooooonog
gbdoboboboboboobobooooboobog
gobogoboboooboooboooboano
gboobobooooobobooboboooon
gbooboboobobobooobboo200004a
gbobobobooooboobooooooooonog
gobogubooboboobooboooboono
gobooobooobobbooobooobooo
gbboboobooooobobobobobobooog
goooogn
00000000 20000000 5% 000000
gbooboboooooboobobobobgobog
0000000030000030000 8%000
Ob0d0o400ms 00 0000OO0O0ODOO0ODOODOOO
goboobboobbooobooboboobbooo
gooboooooob sobgoobuooootlg
go1l1o000010000b0c0obooboooooobog
goboooboooboobuooobbooobono
gobooobooobooobobooobooo
gbobobobboobobobobuoboooboonog
go0ooboob0oooobooooboboooooobo
500400000000 04000000O0D0O0O
goboogdl1obos0bbooobobbogno
gbooboboobobooboboboboboobog
gbdobobobobbobobobouooobooog
goboguoooboooboooboooboono
goooboobobooboobooboon
4.2.2 O00O0OOO
gr7ob01oooooooobooboobooioboa
gbdooobgbodoboboooboobobooo

oooobo3oooooobooooobooo400nD0O

174

04 ODOO0OOOOOOODOO
Table 4 The recognition accuracy (stroke)

€] () (3) 4) (5) (6)

(1) 98.3% 0.0% 0.0% 0.0% 0.0% 0.0%

(2) 0.0% 98.3% 0.0% 0.0% 1.7% 0.0%

(3) | 0.0% 7% | 95.0% | 1.7% 0.0% 0.0%

(4 | 33% | 0.0% | 0.0% | 68.3% | 0.0% | 0.0%

(5) 6.7% 36.7% 0.0% 1.7% 31.7% 0.0%

(6) | 5.0% | 15.0% | 0.0% 5.0% 6.7% | 31.7%

(7) 16.7% 0.0% 1.7% 1.7% 5.0% 0.0%

(8) | 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

(9) | 0.0% 1.7% 0.0% 0.0% 0.0% 0.0%

(10) 1.7% 0.0% 1.7% 15.0% 1.7% 0.0%

(7) (8) 9) (10) ooag ooD
oo O

(D [ 0.0% | 0.0% | 0.0% | 0.0% | 0.0% 7%

(2) | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

(3) 0.0% 0.0% 1.7% 0.0% 0.0% 0.0%

(4 | 33% | 23.3% | 1.7% | 0.0% | 0.0% | 0.0%

(5) 5.0% 16.7% 1.7% 0.0% 0.0% 0.0%

(6) | 5.0% | 31.7% | 0.0% | 0.0% | 0.0% | 0.0%

(7) | 53.3% | 0.0% | 21.7% | 0.0% 0.0% 0.0%

(8) 0.0% 98.3% 0.0% 0.0% 0.0% 1.7%

© | 1.7% 0.0% | 96.7% | 0.0% 0.0% 0.0%

(10) 0.0% 10.0% 0.0% 70.0% 0.0% 0.0%
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Table 5 The accuracy transition (stroke)

ooooooooo0ooooo
1 2 4 6 8 10
) 98.3% | 98.3% | 98.3% | 98.3% | 98.3% | 98.3%
) 100.0% | 99.8% | 99.4% | 99.1% | 98.7% | 98.3%
(3) 100.0% | 95.9% | 95.0% [ 95.0% | 95.0% | 95.0%
)
)

100.0% | 90.4% | 78.5% | 72.3% | 69.4% | 68.3%
100.0% | 67.0% | 46.6% | 39.6% | 35.1% [ 31.7%
(6) | 100.0% | 52.8% | 38.0% | 35.0% | 33.2% | 31.7%
(7) | 100.0% | 83.9% | 68.1% | 61.3% | 57.0% | 53.3%
(8) | 98.3% | 98.3% | 98.3% | 98.3% | 98.3% | 98.3%
(9) | 100.0% | 99.6% | 98.9% | 98.1% | 97.4% | 96.7%
(10) | 100.0% | 89.4% | 80.1% | 75.4% | 72.4% | 70.0%
00 | 99.8% | 87.7% | 80.3% | 77.4% | 75.7% | 74.3%
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Fig.8 The stamp commnads

06 O0OOODOODODOOO
Table 6 The recognition accuracy (stamp)

(1) (2) 3) (4) (5) ooo oo
oo | ooo
(1) ] 30.0% | 10.0% | 8.3% 20.0% | 20.0% | 6.7% 5.0%
(2) | 18.3% | 18.3% | 13.3% | 25.0% | 11.7% | 8.3% 5.0%
(3) 3.3% 10.0% | 48.3% | 6.7% 13.3% | 13.3% | 5.0%
(4) ] 13.3% | 0.0% 1.7% 61.7% | 15.0% | 6.7% 1.7%
(5) | 15.0% | 8.3% 10.0% | 30.0% | 21.7% | 13.3% | 1.7%
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Table 7 The accuracy transition (stamp)

000o0o0o0ooooooog
1 2 3 4 5
) | 88.3% | 57.9% | 42.2% | 34.6% | 30.0%
(2) | 86.7% | 51.3% | 32.5% | 22.9% | 18.3%
)

81.7% | 61.3% | 53.6% | 53.6% | 48.3%
(4) ] 91.7% | 80.0% | 68.1% | 68.8% | 61.7%
(5) | 85.0% | 56.3% | 40.8% | 30.8% | 21.7%
00 [ 86.7% | 61.3% | 47.4% | 42.1% | 36.0%
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