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The wrist recognition and the center of palm estimation
based on depth camera

Yao Zhengwei, Pan Zhigeng, Teng Guodong
Digitial Media and HCI Research Center, Hangzhou Normal University, Hangzhou 311121, China

Abstract: Objective When the hand and the forearm enter the available depth range of the depth camera, the data of the
hand and the forearm will be extracted together. Processing these data as a whole may affect some important algorithms such
as the center of palm estimation, the orientation of hand estimation and hand tracing. The center of the palm is quite stable
in the gesture interaction, so the line through the center of the palm and the center of the hand cluster is usual used as a
hand orientation indicator. As a result, improving the performance of the center of palm estimation is favorable for increasing
the overall performance. Method In order to correctly separate the hand from the forearm, the research begins with finding
the motion features of the wrist and the contour features of the hand, and takes advantage of the geometric characteristics of
an inscribed rectangle. At last a wrist recognition algorithm has been proposed. For improving the performance of the center
of palm estimation, we start with analyzing the geometric characteristics of an acute triangle and an inscribed circle, and
combine the features of the hand interaction. Finally a new algorithm of estimating the center of palm is proposed. Result
The algorithms above are tested in an air multi-touch system. The proposed algorithm in this paper runs nearly 7 times quic-
ker than the original algorithm, and still can keep the stability of the estimated coordinate of the center of palm, coordinate
deviation not more than 3 pixels. Moreover, the success rate of the center of palm estimation is improved by using the wrist

recognition algorithm. The accuracy of the center of palm estimation is improved due to using the wrist recognition algo-
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rithm. Conclusion Our experiments proved that the wrist recognition algorithm can separate the hand from the forearm well,

and the new algorithm of the center of palm estimation can support real time interaction well.

Key words: wrist recognition; the center of the palm estimation; depth camera; hand segment; gesture interaction
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Fig. 1 The partial procedure of the gesture interaction system
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Fig. 3  The sketch of the wrist recognition
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Fig. 8 Divide into three groups based on the number of the points inside the hand contour
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Table 1 The results of using the new algorithm of estimating the center of the palm

8 BT PIRER s RERRTEBINEFE A B0 X ARRRIEZE/RR D Y AR R R

(a) 25 0.016 354 14.8 2.002 776 6. 963 396
a
50 0. 009 256 35.9 2. 806 738 8.327 331
(b) 25 0. 023 305 17.7 0. 875 595 1.751 19
D
50 0. 009 176 32.9 1. 286 684 2.674 987
(o) 25 0. 020 285 16.2 0. 471 405 0. 948 683
c
50 0.010 28 32.2 1. 549 193 5. 850926
() 25 0. 069 835 18.1 5.349 974 7.501 111
50 0. 027 444 32.1 5.719 363 7. 633 988
(o) 25 0.152 618 17.7 1. 766 981 3.018 462
e
50 0. 040 003 34.4 2.780 887 3.938 415
0 25 0. 069 672 14.9 1.135292 6.733 828
50 0. 028 626 38.2 1. 159 502 6. 835 366
(o) 25 0.085116 11. 4 2.699 794 7.211 103
§ 50 0. 038 471 33.9 2.875 181 7.367 345
(h) 25 0. 085 419 18.1 2.616 189 8. 643 559
50 0. 025 23 36.7 3. 620927 9.254 54
(0 25 0. 024 086 16.7 2.503 331 3.502 38
1
50 0.010914 36.5 2.945 807 4.473 378
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Table 2 Time-consuming comparison among algorithms

/s
K8(a) EI8(b) K8(c) KIB(d) [E8(e) EIB() KEI8(g) KI8Ch) K8(i)
Stefan 5.7 0.4325  0.2709  0.3585 1. 1492 1.6099 1.447 8 2.2594 2.5759 1.8891
R Stefan Bk 0.0068 0.004 1 0.0058 0.0212 0.0266 0.0228  0.0343 0.0391 0.0286
AR B 0.0002 0.0008 0.0028 0.0038 0.0024 0.0047 0.0085 0.0045 0.0021
Science. Seoul, Republic of Korea: ACM, 2009: 1110-1115.
3 g:ln: -L/l’: [DOI: 10. 1145/1655925. 1656127 ]

A ST AR S T AR R4 T 43 B R
B, BT A I B4 = T O A AR, Y
TR TR R AAT R0 E i ] 9 ), AR SR R IR
AT, TS TR THER N E . XN R
FoE A HE MR IO T 780y HASBE R E#%, 1T HL
XAREAR T X Kinect & J88 5 & A7 & 1Y 2K . [
B AR SCHE R 2O Al I B 0 B 2 A Lk AR is 1T
BOR A TRKIRE NI, X PANEL BT
SRR G, B e AT mT AR S T EGR ] A i
PR T ASCRA R H Kinect 1B 42454,
WGP AT LA T FL i TR iU R A v A, AT
F& YO AE SR

AR F G K H OpenNI HEZE , {H 24 2 A] Kinect
SDK B, 40 i e 243 BH W 19 N R, ek ik 3] 5
P22 H. [AIEAS SCR G 2K P FE R i TR B 71
P(0.5~0.8 m) 33 H , XML H I HRIESH —E
M52 . PR 4 5 1 T AR & AE Kinect SDK 3
BT anul 46 v R 40 B 1 RE LA S anfe 9t/ NAC HGRFEE
B A BR ]
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