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A TImage Input Device for Gesture Interface
and It’s Performance of Detecting 3-Dimentional Information

SHUNICHI NUMAZAKI,t AKIRA MORISHITA,! NAOKO UMEKI!
and M1wAKO Dort

The intuitive interface like gestures are very important for human computer interaction.
The conventional gesture recognition technologies have limits in practical uses because of
their expensive cost and severe conditions. It is too difficult to use the conventional technolo-
gies for home PC applications. We developed a new input device “Motion Processor™”. The
Motion Processor emits infrared light to the object and receives the reflected light. Therefore
the Motion Processor can reject background and capture only the object’s shape, motion and
distance. It works well in complicated background and is low cost because it does not need
a large amount of computer power. The detected image is not accurate range image, but in-
cludes distance information related to the object. This paper describes the conversion model
to obtain the 3-dimensional information from the detected image. The results of the three
experiments offer the parameters of the conversion model. The evaluation experiments show
the proposed conversion model can obtain the accurate 3-dimensional image.
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Fig.1 The principle of Motion Processor.
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Fig.2 Capture image of Motion Processor.
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Fig.3 Picture of Motion Processor.
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Table 1 Specification of Motion Processor.
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Fig.4 Relation between range image space and real space.
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Fig.5 Distance of object and amount of reflected light.

00000000000 8emO000000D000
000000000000000000000000
0000000000000000

00000000000000000000000
000000000000000050000000
000000000000000000000000
000000000000000000000000
000000D000000000000000000
000000000000000000000000
000000500000000000000000
000000000000000 100000000
000000000000000000000000
000 10000000000000

6.2 0000000 10000000000

00000000000000000000 lem
000000000000000000000000
00050000

00000000000000000000000
000000000000000000000000
0000000 (1)0000000000 (2)000
000D00D0000000000000 (2)0000
00000000000000000000

k

I=— 2
(2) 00DO00O0DOOOO0OO Iz ¢ @)
(3) 0000000000000000000000 6.3 0000000 2000000000000
00000000000000000000000 000

gob0300bD0oob00o0oon
goooboobodo 1l ooooooobooooooooo

gboooo0 40emO0000000O0O0O0O0ODODO
goooooooooooobooboooooooooo

goooooooooao

goooboobodo 2 0ooooooooboooooooo
gboboooooooooooocobooooooo
goooooooo

oooooobo 3 oDoooOooOOOooOoOOOOooen
oooooo

gooooobooboooobooooooooooon
goobooooooooobooooooooboooboo

oobooo 30mmOddoooooOnO 16900000
goooad
uobobooouoobboenDOoOobD200000O
gboooooocbooobooooooooooobooo
goooad
gbooboooooooooooboooboooooon
goooooooooobooooobooooooo
gooobooooooooooboooooooboo



1272 goooooooo

@i20-160
o80-120
040-80

06 0D0O00DOD0ODODODOODOOOO
Fig. 6 Variations of reflected light in position of object.
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Fig.7 Relation between object position from image
center and amount of reflected light.
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Fig.8 Positions of objects.
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Fig.9 Relation between detected positions and real
positions.

2000000000O0O0O0O0C0OOOO0OCO0O0 ¢
O00tan9 000000 4)O0OO0ODODOOODO

tanf = et® + f (4)

6.5 OU0O0O0OO0OOOO0OOOOO

oo 3ooboooobooobooboooooooo
oooooooooob 3soooboo0oooooooo
gooobooooooooboobooboooobooboDbDboo
0000oooon x,yo0 00000 IoOOOO
ooooooog z,y,d 000000000 0OOO
ooooooog (z.,ye)D0OOOOOOODOOO
t000 (500000000

t =/(xo — )2 + (Yo — ye)? (5)

0000000 ¢+000000 (600000000
ooooo
a
T Pxa
00000000000000D00000000000
0 (400000000000 d000 (7)000
00000000 (2)0000000

k
T2 (7)

Oo0O0O0O0O0O0DO0OO0000O0dtang 00000
doo0ooOooooUooUooUoooooooo (8)O
9)DDODDDODOOOODOoDOoO

Iy (6)

d:L:



Vol. 41 No. 5 gooobOooooooooobooooooboooo 3sooobooboooooooo 1273
To— T
x = dtan =2 —"¢ (8) o
Emo.\-\-/ —— XA
— > —.— 5
yzdtan@% 9) F ‘ ‘ —
]

goooooooobooboooboooooobo
0000000 e4ax64 00000000 25600
gboooooooboboboooooogoobooon
goobooooooooooooooooobooon
gbbobooooooooooooooobooooo
oooooooOooooo(moooooooooo
00000000+5mm O00000065cm 000
oooooo0OO0000000 £x10mmO00000O
(6)J00000000O00O0UDO0OO0O40ecm OO
00000 45000000 ()0 tan@00O0ODO
gboooooo+x002000000000000O
0 £1.150000040em 00000 £8mm 00
goood

6.6 0DOOO1

goboooboobooooosoooooboooon
gooooooooooobooboooooboooon
oooboboooooooobooooboooboooooboo
gooooboooboooooooooooboboooooo
gooooboooobboboooo0obOoOoOooon
oo 300oo0oooooooon 0000000
g yoboooooboboooooobooooooo
goooooooooooboboboOooobobon
oboooobobDooooooooooo

goooobdoooodoboooobooooobooo
gooboboooooobooooooooooooon
i1loooooooooboooboooooooo
gbobodoobooooooooooooon

6.7 0000 2

oooooooooooboboOoboobOoooooon
ooobO0oooooooooooobooobboooboaon
00 2em 000000 5em U000 5x50000
goboooooobobooobD2emO00O0nDODOO
gobooooooooboooboooboobooooo
goooboooooooo 120000000000
gobooobooboooooooobocooboooooo
013doooooobooooboooobooooo
gobooooobooooboooooobosouonooa
goooooooooooboooooobooooooo
gobooooooooooboi1ocoooooobooon
oobooobooobobooooobooooooooon 2
gooooooooobobo 10000000 Db0o
oooooooooooboooon

0
30/&) \-45}'\-500 550

Z
B -100 ¥
S|

-200
sk

010 00O00DO0O0DOOOOOODOOOOOOO
Fig. 10 Detection of object moving in straight line with
conversion model.
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Fig.11 Detection of object moving in straight line

without conversion model.
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Fig.12 Detection of objects placed in grid with
conversion model.

013 0000000000000 00000000000000
ooooooon
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conversion model.
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