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Chinese Hand Number Gesture Recognition by Enhanced
Multi-stage Template Matching

Jong Gwan Lim*

e o

g 0% 107 AzAE Fdhs 94 & & 24 A2AT FHAA AF AHEEHE JAeT T
olth. & &t AMES] Wi 5, 671 A2A 4S8 AetE 7]E PHES Aloko] o] FAN B
H AHER ILI%E A zsltt. OIE s AxE ol B3 A PN AR ZARE A A8,
& 99 A3 Eve 99 A2 48 Major/Minor 1F £ 7€ Evbe EolE FUHET 2
Z Minor 1F WA S 73 108 EFaP7] 98] HoG A%e tieke At 27], 43, 29|
Thokst 20007) & Al2A Gl tisl s 4SS AN A Ak WHe HEHOE 9365% UAAE
< 7153

Abstract

Chinese number gestures are a common means of communication using one hand in China. Conventional methods
proposed for recognizing 5 or 6 gestures are limited due to the representation of 10 gestures with one hand, and the
recognition rate reported in the literature is also low at 91.15%. In this paper, we improve multi-stage template
matching by modifying hand and palm segmentation, proposing hand area as another Major/Minor group
categorization criterion and using the HoG(Histogram of Oriented Gradients) for the classification in the Minor group.
As a result of performance verification with 2000 hand gesture images with various scales, orientations, and lights,

the proposed method finally records 93.65% recognition rate varying cell size and orientations.
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Table 1. Performance comparison of improved algorithms
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1 X X X X 91.15

2 0 X X X 89.35

3 X 0 X X 90.15

4 0 0 X X 92.50

5 X 0 0 X 90.35

6 X X 0 X 91.40

7 0 0 0 X 92.55

8 0 0 0 0 93.65

9 X X 0 0 92.80

A, $El7t Ak 4a71A AAdelA T &3
Al AL Minor 15 W HoGAZOLZE Helth A
@ 63t 9, AF 73 8& MW EH 1.1%, 14%9]
Asado] Yehdt, whde) /jXE & 99 AE
3 el g BRoE A8d A, V1 Wy
o H3| Eglo] Aol st Ae A 1, 2,3



120 HoG Aol 719t S=4) 22 & A=A o4

of HluE Fof IS F Aok =Y IF BFE B QEFEE B SFoEA ANEY F
s vAs Frtete e 4% 1% 6, 23 49 o] Yehh= Ao FAHT Y2 63 99 14
79 HIZE F3l 0.25%, 0.05% AAE FHE 7 & o= B Major 1F W /7= 1.40%
3tk 24, & 99 HAs S A9 AEe S7FE e ole AR olXste] AEo] &7t
Faztel] WHYG #AAE ek AR RG] g L O FA ASToEN FI A dedt
g=og 2 A Festes Bolu A A Sla ghato]l 2 2, 3, 4,5 1 LFE T
& A9 71E PHEG 135% 4 Bl (4 7] WZolth. oR/E A 250%9 ol B
3 1% 4). =3 OF BFE A ©H 3 A =0l Ajkshe Ae & 9 AE, Sutd 994
I9 594 B & 9 429 45 $5F o4 Z, Major/Minor 15 EFE g 93 F7}, Minor
wEhA o]E A A5 ol EFUF A I HoG A<= &3 7 aid &79 /Aol
H A8 137 79 HlnE B3 beetH 145% FF E 3E B o)E AT Qo
H AsoE £ o, A& o|xl3} W] Al
+TE FAT 4 AUtk Minor 1§ W HoGA S I3 2F 24
A = Aol T7)= axacl|A] 20x2000 4] 7} Table 3. Error analysis
A =o A FAkS Kol 9tk steE o Error Multi—sta?e ter‘rlplate Pro;[))osed
B AT 4t 80] 168FRG H w2 52 Group categorization fails matoﬂlgi[g]%) (;é);
71 5e . Errors in class 6 1.70 1.40
Errors in class 9 2.55 1.10
E 2 ZEiad oM Errors in minor group 265 0.50
Table 2. Recognition rates in each class Errors in major group
Class ConvexHull |Multi-state template Proposed %) excluding class 6 and 1.95 335
+SVMI3)%) | matchingl9)(%) class 9
Ci 64.00 93.00 90.00 Total 8.85 6.35
C2 96.00 90.00 89.00
C3 94.00 100.00 100.00 v.Z4d B
C4 85.00 93.50 94.00
o o = & o2 1) +§ EARE 224 £4
o T 55 5100 %50 A2A QA4e AzA 7k FeE fAgoR s
c8 95.00 99.50 10000 5, 671 225 st 7€ WHoRE ATt
co | 500 7450 89.00 PEr} B =52 o2 3 Aoy g P A
C10 7250 92.00 95.00 o]l A9 JJMsy] Y3 & 99 AZF Lnpg
Total 79.95 91.15 9365 e AL AT MajorMinor 15 7o) A
D ol = -
AE ALE S Ay gase gas S0 BEIV RGeS AEAE T
2004 712 © oo R ST e e e

=5

(Class)= 73 92 =2yt
7 AYs FehaE AF vnsE HAFEY
2 78 13.50%, S 9= 1450% As
Bty 52 & £ AxH A &3] LAY}
SF/E &£ 394 At S 73 109 2
o] Minor 1% W HoG Ao 93 =E5

g 79 AXE PFFE opIEla, IF R

3 F7td HAo g Qs Zei2~ 97} Minor 1&

m 2 ok
o do my oft rlr wo = rhu [>

Minor 715 WA Ad24 FAER &0 deidt
2 73 102 7] 918 HoG Aes tigk
o7 AN, HPA 17THOZRE F53 107]¢]
Fell2, 200089 FYoE ASd v H <
AEE 93.65%01H, ole 7]Ed Hid" AYE

91.15% Rt} 2.50% F4E 7150l



[1]

[2]

[4]

[6]

Journal of KIIT. Vol. 17, No. 8, pp. 115-121, Aug. 31, 2019. pISSN 1598-8619, eISSN 2093-7571 121

FHIFAE S AY

References

Jeong-Hoon Shin, "Finger Counting Using
Computer Vision", Conference of the Korean
Institute  of Communication
657-658, Jan. 2013.

Dong-Hyun Hwang and Kyung-Sik Jang, "Finger-

Sciences,  pp.

Gesture  Recognition Using  Concentric-Circle
Tracing  Algorithm",  Korea  Institute  of
Information and Communication Engineering,

Vol. 19, No. 12, pp. 2956-2962, Dec. 2015.
Sang-Mu Lee, Mi-Hye Kim, and Jong Gwan
Lim, "Finger Counting Recognition Using Hand
Skeleton Model", HCI, pp. 873-875, Feb. 2014.
Jaewan Park, Dae Hyen Song, and ChilWoo Lee,
"Real-time Finger Gesture Recognition", HCIL, pp.
847-850, Feb. 2008.

Do-Yeob Lee, Dong-Kyoo Shin, and Dong-Il
Shin, "A Finger Counting Method for Gesture
Recognition”, Journal of Korean Society for
internet Information, Vol. 17, No. 2, pp. 29-37,
Apr. 2016.

Ji-Woo Song and Jeong-Su Oh, "Finger Detection
using a Distance Graph", Journal of Korea
Institute of Information and Communication
Engineering, Vol. 20, No. 10, pp. 1967-1972,
Oct. 2016.

Ping Lee, Hee-seong Lee, and Mi-hye Kim,
"Classification Method of Chinese a Hand
Numeric Representation to No.l and No.9 Using
Length  Information", Entertainment
Industry Association, Vol. 6, No. 4, pp. 129-135,
Dec. 2012.

Ping Lee, Mi-hye Kim, and Hee-seong Lee,

Korea

"Recognition Method of Chinese Finger Number
2, 6, 8 Using Angle Information", Journal of
Korea Game Society, Vol. 12, No. 6, pp.

121-130, Dec. 2012.

[9] Dong Kyu Kim, Yong Hyeon Kim, and Jong

Gwan Lim, "Multi-stage Template Matching for
Hand Gesture Recognition", Journal of KIIT,
Vol. 16, No. 5, pp. 15-21, May 2018.

[10] Eun Chang Choi, Jun Yeon Kim, Jac Won Lee,

and Jong Gwan Lim, "Palm Area Detection by
Maximum Hand Width", Journal of KCA., Vol.
18, No. 4, pp. 398-405, Apr. 2018.

Giulio Marin, Marco Fraccaro, Mauro Donadeo,
Fabio Dominio, and Pietro Zanuttigh, "Palm Area
Detection for Reliable Hand Gesture Recogniton",
Workshop on
Multimedia Signal Processing, Sardinia Italy, pp.
120-121, Oct. 2013.

Proceedings of International

[12] William T. Freeman and Michal Roth, "Orientation

Hand  Gesture
International Workshop on Automatic Face and
Gesture Recognition. Vol. 12, 1995.

Histograms ~ for Recognition",

[13] Radim Halir and Jan Flusser, "Numerically stable

direct least squares fitting of ellipses", In Proc.
6th International Conference in Central Europe
on Computer Graphics and Visualization. WSCG,
Vol. 98, pp. 125-132, 1998.

[14] McConnell, Robert K. "Method of and apparatus

for pattern recognition", U.S. Patent 4,567,610,
issued January 28, 1986.

K RpA7H

Z 2 (Jong Gwan Lim)

20163 2¢¥ : KAIST

7] Al & 8H(F A

20174 3¢ ~ EA : &
AT2EFEG uF

ARk - HRI, F4/4154 4,
Al



	중국식 숫자 손 제스처 인식을 위해 개선된 다단 형판 정합
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구 동기
	Ⅲ. 개선된 다단 형판 정합
	Ⅳ. 실험 및 결과
	Ⅴ. 결론
	References




