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ABSTRACT

In this paper, We proposed a novel hand-gesture recognition algorithm using concentric-circle expanding and
tracing. The proposed algorithm determines region of interest of hand image through preprocessing the original image
acquired by web-camera and extracts the feature of hand gesture such as the number of stretched fingers, finger tips and
finger bases, angle between the fingers which can be used as intuitive method for of human computer interaction. The
proposed algorithm also reduces computational complexity compared with raster scan method through referencing
only pixels of concentric-circles. The experimental result shows that the 9 hand gestures can be recognized with an
average accuracy of 90.7% and an average algorithm execution time is 78ms. The algorithm is confirmed as a feasible
way to a useful input method for virtual reality, augmented reality, mixed reality and perceptual interfaces of human
computer interaction.
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Fig. 3 Image preprocessing () Or|g|nal image (b)
Gaussian blurred image (c) Image after morphological
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Fig. 4 Procedure of feature extraction
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Fig. 5 Acquisition of COG of hand (a) Image after
distance transform (b) COG, palm radius, palm area of
hand image
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Fig. 6 Concentric-Circle Expanding and Tracing Algorithm
(a) Feature and notations of algorithm (b) Finding a
finger-tip

3.2.3. £712ho] 71# =4

Altehe darejFoME &7k A dol= 2
wo] Wislr} 2 grtetke] 7|4 2Astust shglck
e7iete] 71 AL 18 73 23 Eutee) HAHS
NEom 3 &rkete) 7149 ZhEg ¢,(s) 2 ®d
gt

Fig. 7 Finger bases

7IAE Fal71o] 9bA WA Be| 2w ok &
o el 2 g, & Ge] HUES o83 T 5
QLT 412 4] (6)2F ZeH9)

1

2p
arm = §tan71 ( - u

—_— 6
Koo = Ho2 180 ©

=2X|(J. Korea Inst, Inf, Commun, Eng,) Vol, 21, No, 3 : 636~642 Mar, 2017

p= olu| x| Bl E 2 central =yl Eolt). &7t}
o] 7| - &8 =A3}7] HO]ML oFALat T(i5) <
Cilj)2k) 22 0, (s) oF f2elele Aeq %);
TR} Itk &7k 71114 9 B.(ij) 2 243}

7] Sleh ko] 4 (1) ARg-RIk

B(i) = G@) ~(D(s)~ (D (s) + By) ) < cos 0, (s))

B() = GG+ (D)~ (D) + R)) <sin(0y (s) ()

D.(s)e coGG.j )2t T,(i,j) 2 f2ett Ags
ofujgte. oGl )& 42 sl B (ij)2ke] 7t
)5 THL 0,(s) 5 O] 2| <lol whek mAgt 7}

s) 5 To17] 918l v A (8)& AHg-ith

eb(s) = 0((‘5) + em'm (8)

oA T3t 6,(s) & To] 2 Y wjnjr} o] L
A A e o] B Zh= o] AolghF-g A
th o5 53| nf | lutct o] wsto] uk 6,(s) 2]
932 23} 3 2= 9tk 18 88 &vEto] 7|AE
Z43 ) Agsts EAHE Hate] =43k A
olth

Fig. 8 Estimating a base of finger

3.2.4. £527} 0]2]

QPH T £71eke] B R Lutere] FHHS ol %
sfe] WA el 4 NE Al O olgste] =
et

D=R,<18
1 ifDC(s) > D
Nis) _{0 ifD.(s) < D (9)
MAX(AK))
N= N(s)

1

640



MAX(F(k)) = da2|5S 58 2> F(k) 3
7P 2 grolct.
7% A 2A £upee] biz]
& F3F Frolth Ms)=
1,002 ®dsIc) E =

rir
b
N
o)
1o
i,
)
e
Ju flo

V)
~

&74e Abol o) Zhe ALl 95}
Foz BAA &7k 7T,(i,)
0,(0),1<v< NS 3} vi= BAA £712150] 424
otk 1 th &7tet Aol 9] =Rl ¢, (w) B A (10)2
o]-g-3fo] -3tttk

2
1o
i)
Hi
il
i
o
)
|

6‘g(u) = 6‘t(u+1) —OZ(u),l <u<(N—1) (10)

w 0,309) ZEE T ) ALgH Mol 1%

H N=-170A9] J9IE Zh=th A7 deEs &
3 Pl H EAHES BEsto] ALEATL Hok 52

Table. 1 Experimental environments

CPU Intel Core 17 2700 3.5GHz
RAM 8GB
Web-camera 2.0M, VGA(640X480)
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Table. 2 Experimental Result of Gesture Recognition

Gesture Type Recognition Result | Accuracy (%)
Gl 186 / 200 93
G2 200/ 200 100
G3 198 /200 99
G4 186 / 200 93
G5 191/200 95.5
G6 180/ 200 90
G7 171/200 85.5
G8 151/200 75.5
G9 170/ 200 85
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