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A Compensation Algorithm for the Position of User Hands Based
on Moving Mean-Shift for Gesture Recognition in HRI System
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Ht 23 AsNAl BlES o2 BA 7|¥Hel CAkr (Kalman-Filter 7]9F B4 <w2]2) 2 CArgy (Least-Squares
Method 714 A we]F) o] Ads3 vlaslsick APAZ, CAPUHuus® ol sAA el tigh B 22k As7iAl
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ABSTRACT

A Compensation Algorithm for The Position of the User Hands based on the Moving Mean-Shift (CAPUH yus)
in Human Robot Interface (HRI) System running the Kinect sensor is proposed in order to improve the
performance of the gesture recognition is proposed in this paper. The average error improvement ratio of the
trajectories (AEIRzy) in left-right movements of hands for the CAPUHyys is compared with other compensation
algorithms such as the Compensation Algorithm based on the Compensation Algorithm based on the Kalman Filter
(CAkr) and the Compensation Algorithm based on Least-Squares Method (CArsy) by the developed realtime
performance simulator. As a result, the AEIRz; in up-down movements of hands of the CAPUHuums is measured as
19.35%, it is higher value compared with that of the CAxr and the CApsy as 13.88% and 16.68%, respectively.
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Fig. 1. Hand position trajectory process using Kinect
sensor.
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Fig. 2. Example of hand gestures based on HMM.
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2ttAl: #HE dely 4% (Collection of
coordinates) WHAIZ 15HAlollA] oJ&E & 9= HE
= 9A =715 7 7 (Queue)el] &)
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Procedure of CAPUH s
1. Input of Hands
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1), InitParameter
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Fig. 3. Procedure of the compensation algorithm for the
position of user hands.
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Table 1. Experimental environments for measurement of
hands position and performance analysis.

b

Y Measurement Experiment
e Environment Environment
Intel (R)
CPU Atom(TM) CPU Ime]l)ég) 3C0((’)rggZM)2
.................... 186GHz | ]
Memory 3.00GB 6.00GB
""""""""""""""""""""" Windows 8.1 |
L0 [Tibun ORTS) professional o4bit|
API & OpenNI + NITE | .Net C# Framework
Application ROS Hydro 4.0

4.2.1 & 2x| Hlojg &3 2y

& 917 doleie] S 5 45} o] HRI Al
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Fig. 4. Measurement method for position data of user
hands position.
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Fig. b. Average trajectories in up-down movements of
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Fig. 6. Average trajectories in left-right movements of
hands.
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Fig. 7. Average error ratio of the trajectories in up-down
movements of hands.
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Comparison with The Average Error Ratio of The Trajectories
in Up-Down Movements of Hands

(em) 2

} il
: ——
Measured Data CAJKF CA/LSM CAPUH/MMS
|mLeft Hand 1.19 117 12 0.99
| mRight Hand 173 1.58 1.63 1.46

27 8. oK A 259 olEAHel dia B A Wl
Fig. 8. Comparison with the average error ratio of the
trajectories in up-down movements of hands.

Comparison with The Average Error Ratio of The Trajectories
in Up-Down Movements of Hands
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Fig. 9. Comparison with the average error improvement
ratio of the trajectories in up-down movements of hands.
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Fig. 10. Average error ratio of the trajectories in
left-right movements of hands.
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el CAxre 27t 26.51%, 11.55%2] 221 HAE-S,
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CAxr 2 CAsy B} 27+ 8.76%, 21.77% ©] =& 2
2 R BES, 2240 A9 21.80%CF CAxr 2
CAsy B} 2H2F 10.25%, 12.85% U] =& I 23}
A7 mles 22 veld As o 5 Qlrh

Comparison with The Average Error Ratio of The Trajectories
in Up-Down Movements of Hands

{em)

O N

Measured Data CAfKF CA/LSM CAPUH/MMS
[ Left Hand 276 218 2.43 2.04
| m Right Hand 222 1.99 2.04 1.82

T2 11, ke B9 259 o FAHel T AT 23 vl
Fig. 11. Comparison with the average error ratio of the
trajectories in left-right movements of hands.

Comparison with The Average Error Ratio of The Trajectories

(%) in Left-Right Movements of Hands
30
20
B e
CA/KF CA/LSM CAPUH/MMS

[mLeft Hand 26.51 135 35.27
| mRight Hand 11.55 8.95 213

T8 12, 9 B 2289 olsAHel e HE oF
As7iAd vl wla

Fig. 12. Comparison with the average error improvement
ratio of the trajectories in left-right movements of hands.

e

V.

[N

2 = 7YE AXE AERE HRI A 2~Hloll 4]
7129] AREAE 1A R 91X A5 sl ¢35}
o] Moving Mean-Shift 7|3t ARSA} & 91X 2A &
T2]Z9] CAPUHuusE Aoksloict

e e fl8l o0 st E - 5l sl
2,000708] AA| FHE delelE 54 & F Akt
CAPUHuus®l ©1&#AA 22 Ae-s kA 7dst
AAZE e AlEEele 2 Agsle] o B 7Y
ol CAxr ¥ CArsue} B3}

CAPUHyys= %FE A8h 5olA 2l0] 7%
20.52% 2% CAxr H CAsm R} ZH2b 18.76%,
21.07% ©] 3= 3 &k 7R vles, 980 73
S 18.17% 22 CAxr E CAwsy Rt} 217 8.99%,
12.29% ©] =& 4 22k /WA wlE-& 2} A4 s}
Art & CAPUHuus= ¥ 25 5004 819
45 3527% 22 CAxr 2 CArsy Bt 2V 8.76%,
21.77% © =2 Hat 22k A vlEE, 880
% 21.80% 2% CAxr 2 CAwsn BT} 27+ 10.25%,
12.85% U =& 4 22k WA vles 22 ek
AL o 4 gk

o|¥l Aol e BA2 A, 20| Abek-5e] 4
S CArS £3]8] AlA] 24 dlofe] ®r}055% 2t
7} SV 7571 AR R, AlRFY CAPUH s
= 20.52%°] 4t £} 7R Bl Hirhs Aok
T WA, o] Fhg- 5] s 2wl Bls] AntA
© 2 CAkr, CALsu 2 AIF&Y CAPUHuus®] 3t 24}
7 wlgo] ] A vShehs ook L ol AlY
of| A ofe] 29 2F|qle] A3k 22}l vlEl thas
7] wlitel v AR FgEch

A¥EE CAPUHyms= Al2~2] Q1A 2 22]¢]
el W =8 F o= oifslar glrk
A¥et CAPUH s S HRI AJA| ol AA] 24
clefel =0 A|lxo] HulS Faf Hof AUt

215 BA 3 ole daelEs Al & oA

¢

Y

jr.

“,
o o

Fl’)‘ I‘-?i'z Oo{l
2 o

T

References

[1] S. C. Kim and I. C. Park, “A study on the
ubiquitous home network interface system by
application of wuser’s gesture recognition
method,” J. Korean of The Science of Emotion
& Sensibility (KJSOS), vol 8. no 3, pp.
265-276, Sep. 2005.

869

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-05 Vol.40 No.05

(2]

(3]

(4]

(5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

870

F. K. H. Quek,
interaction,” [EEE Multimedia, vol. 3, pp.
36-47, Dec. 1996.

S. Mitra and T. Acharya, “Gesture recognition:

“Unencumbered gestural

A survey,” IEEE Trans. Systems, Man, and
Cybernetics, Part C: Applications and
Reviews, vol. 37, no. 3, pp. 311-324, 2007.
G.R.S. Murthy and R.S. Jadon, “A review of
vision based hand gestures recognition,” J.
Int’l Information Technol. and Knowledge
Management (IJITKM), vol. 2, no. 2, pp.
405-410, July-December 2009.

H. J. Kim, Kinect for windows 1: Implement
of the innovative user interfaces of embedded
devices (2012), Retrieved Feb. 1, 2015, from
http://www.mdstec.com/bbs/press_room/upload
/Kinect for Windows_4.pdf

P. Doliotis, et al.,

recognition accuracy using color and depth

“Comparing gesture

information,” in Proc. 4th Int. Conf. Pervasive
Technol. Related to Assistive Environments
(PETRA’11), no. 20, pp. 1-7, USA, May 2011.
M. Yang, N. Ahuja, and M. Tabb, “Extraction
of 2D motion trajectories and its application to
hand gesture IEEE Trans.
Pattern Anal. Machine Intell., vol. 24, no. 8,
pp. 1061-1074, Aug. 2002.
E. J. Holden, G. Lee,

“Australian sign language recognition,” J.

recognition,”

and R. Owens,

Machine Vision and Appl., vol. 16, no. 5, pp.
312-320, 2005.

S. Y. Cho, et al., “Hand gesture recognition from
kinect sensor data,” J. Korea Broadcast Eng.
(KJBE), vol. 17. no 3, pp. 447-458, May 2012.
A. R. Kim and S. Y. Rhee, “Motion control
of a mobile robot using natural hand gesture,”
J. The Korean Inst. Intell. Syst. (KJIIS), vol.
24, no 1, pp. 64-70, Feb. 2014.

G. Welch and G. Bishop, An Introduction to
the Kalman Filter (2006), http://www.cs.unc.ed
u/~welch/media/pdf/kalman_intro.pdf/

T. W. Kim, “A study on the localization
compensation algorithm using Mean kShift/
Kalman Filter in random walk/waypoint mobility
model environment,” Master’s Thesis, The Graduate

School of Tongmyong University, Feb. 2014.

[13] Konstantinos G. Derpanis, Mean shift clustering,
Computer Vision Notes (2005), http://www.cse.
yorku.ca/~kosta/CompVis_Notes/mean_shift.pdf/

[14] M. K. Jung and D. M. Lee, “Performance
analysis of the
algorithm for using the
least-squares method,” J. KICS, vol. 39C, no.
1, pp. 9-16, Jan. 2014.

localization compensation

moving objects

Z Ej 2t (Tae-Wan Kim)

20124 29 EHdista 73
333 (34Ah

20141 29 st A5
Elnlt]o]gsta} (AAh

2014 3€~&A: st
ZAarEIvIclel g3l (RhAlb)

<FHliel AMUES]=, <

A=, 1AFG A2, ]

3

# & 2F (Soon-Ryang Kwon)

1982+ : Folstal  Axbest
I =4 (FAb

1984 : Fabshal  Hzlgs)
I =4 (HAbh

19994 : Fdehsta  Axlgst

‘. I E9 (b
19843~1999'1 : &= =EA41
AT AgladTd
1999'3- 34 “FHehstal Akt w
<¥HA]3Hok> RTLS, RFID/USN, 3U|EL =, o|%x%
AAzEL A 7R FAL

0l & ¥ (Dong Myung Lee)

19821 29 gAlEtaL At
ARt (3H4h

19901d 84 : ATt Ak
%+ (H2h

e 19979 84 : ATt A}
\ é /A Akt (b

= 1982'd 34~20001d 2 : &

AApgAldTs] Agldl

2000 3d~&A : Frdhta et aep

<tieb olEgAlAzE, AAMUESZ, A+
A Al

www.dbpia.co.kr



	HRI 시스템에서 제스처 인식을 위한 Moving Mean-Shift 기반 사용자 손 위치 보정 알고리즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. Moving Mean-Shift 기반사용자 손 인식 보정 알고리즘(CAPUHMMS)
	Ⅳ. 실험 및 성능 분석
	Ⅴ. 결론
	References


