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A Method for Measuring 3D Hand Motion by Combining RGB-D Cameras
and Multi High Speed Cameras

o Yuxin Guo, Ken’ichi MOROOKA, Tokuo TSUJI, Yuko NOTO
Hiroko HARADA, and Ryo KURAZUMEQO Kyushu UniversityO

Abstract: This paper presents a new method for measuring 3D hand motions by using multiple RGB-D cameras
and multiple high speed cameras. The 3D hand shapes are recovered from the depth images obtained from
RGB-D cameras. Moreover, the high-speed cameras can capture the hand motion which the RGB-D cameras
can not provide. Therefore, we reconstruct subtle hand motions by the high speed cameras.

1. OO0

ob,00 0cooboocoobobocobooooboobooooboboo
obooooboooooooooooooooooooon
gooo,b0oo0obobooobboooboboobobooboboooobooo
ooboobooooo.boboooobooooboooo,oo
oboooobooooooooocooboooooooo
ooboooooo

uboocodooooboooooboOooobooboboonbooon
obooooboboooboboooobooooobooooboon
ooboooooboooooOooooooobooooooooo
oboooobooooobooooboooooooooon
ooooooooobooobooooooboooooboo
oobooooboooboocoooooooooooboOooonn
ooboooobboooooooooooobooboooDo
oobooooboooboooobooooobooooooon
ooboobooocobooooooooooooooogo
ooboooobooooooooboooobooooboooo
oobooooboocoobooooobooobocoooboooon

gobooooboooooooooobooboo3oonDon
ooboooooooboocoooooobooooboooo
ooboooboooooobooooboooobo,coooooaon
oobooooboooooooooooobooooboooo
oobooooboocooobocooboOoboooobOboOoooooo
oboooooboboooboooboboboooboooboooDo
ooboooooboooboooooobooooboooo
0030000000000000000000 RGB-DO
ooboobOoooooobooooobboobooono3oonn
oobooooboooooo

1.1 0000

gobooobobooooooooboobobooboOooobooo
ooboooooooooobooooooooooOoboOooooo
oooboooobooooboOoooooooooooDbooDo
oboooobOoooobOooOoobOOoOOoO0oDbOooOon
uboooobooboooboobooooboooood
oobooooooobooooooboooobooonoobooono
oooooooo30o0o0o00obo00ooooooobooon
obooboobooooboooooooobooOooboboOoDOon
oboboooobooooboocoobooooooooooboooo
oobooobooobooooboooobooonooooon

16 (S12015) 2015 12 14 ~16

000000000000 D0000D00000000O000n
00D000000D000000D000100 RGB-DOO
0oo0oD00O000oOo “P0RGB-DOOOOOODOOOO
0000000000000 00000O0O0O0OO0O0OO0OOO
0000 3000000000000000000000
RGB-DOODOODOODODO 40[em] 000000000
0000000000000000 (30fps) 0000000
00D0000000000000000000000000
00000000000 000D0000000000000
0000000000000 0000D00D0OD0OO0 3000
000000000000 000000000000000
)ppoooDO0O00300000000000000000
000000000000 D00000000
0000000000000 000D0O00D0O000000n
O0D0DD0D0OO0OO0OO0ORGB-DOOOOOOOODOOOOOOO
OOORGB-DODOOOOOODODODOOOOCCDOOO
000000000 Y0000000000000000
00000000000 O00O0OO0OORGB-DOOOOOODO
00000000001 0001,0000000000000
00000000000000D0000000000000

2. OOoOOOO

0000000000000 0o0D (Dooooo
EX100PRO) OORGB-D OO0 (Asus O OO Xtion pro
live) DO0ODOODOOORGB-DOOOODOOODOOOO
gobooboboooobobbooooobboooooboo
O00U000O0O0OFig. 10000 ¢, 00O t, OORGB-D
gobooboooobobbooooobboooobbooo
ooooOoo0oOo3000bD0onDonDoooodg 000
RGB-DOUOOOUDOODDOOODOOODODODODOO (Fig.
1: Step)DOOOONDOOODOODODODODODOODOO
gogooboooo

OO0t 0t O00ORGB-DOOOODOOOOOOO
oooooo 3boboooooooooooooooono e
(t1 <t<t)0ODODODOUDDODODOOOOODOOOOO
goobobobobot+obobooboboobooooog
00000o0o0ooooooo (Fig. 1: Step2,3)0

gboboooooobooboobooboobobobboo
gooobboooobbooooobbooooobooobobo

SY0011/15/0000 - 0328 © 2015 SICE

- 0328 -



RGB-D
camera

H".ﬂd

Image captured by
high-speed cameras

High speed
camera

Point cloud of hand
time

Point cloud of hand

t t tp

Fig.1 Overview of our proposed measurement system.

Fig.2 Medical gloves with colored points.
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Fig.4 Point markers and
links of hand.

Fig.3 Hand skeleton.
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Fig.5 Shape deformation of hand back.
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Fig.7 Measurement system composed of one RGB-D

camera and two high speed cameras.
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Fig.8 Exmaples of (a) the depth images captured by

RGB-D camera and (b) the color images obtained from

high speed camera.

(a) (b) (c)
Fig.9 3D hand shapes recevered by our proposed method.

Fig.10 3D hand shapes at time ¢2: (a)St2 measured
by RGB-D sensor; (b) Sz obtained from our proposed
method.
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