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Abstract; Since the dynamic gesture recognition algorithm is influenced by rotation, translation and scaling,and real-
time gesture recognition is still a challenging issue, we propose a dynamic gesture recognition algorithm which is based on
the combination of gesture binary descriptor and Hausdorff-like distance template matching. Firstly , we converted the seg-
mented gesture image to the standardized image,then calculated the main direction of gesture in the image, and built a 2D
rectangular coordinate system to extract the gesture features. Secondly , the specific dynamic gesture type can be identified ac-
cording to changes in the amount of gesture pixel points from the top five frames. Next, we used gesture binary descriptor to
select a part of gesture from the specific dynamic gesture type. Finally ,the method of Hausdorff-like distance template matc-
hing is used to recognize the final gesture. The main innovation of this paper embodies in two aspects. Firstly, the dynamic
gesture type recognition and the method of gestures binary descriptor matching proposed in this paper greatly shorten the
time cost of dynamic gesture recognition. Secondly , Hausdorff-like distance method with the main direction of gesture not

only has the in-variance on rotation, translation and scaling gestures, but also has a higher recognition rate on smaller ges-
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tures. Experimental results show that this algorithm can achieve real-time correct recognition of gestures in relatively stable

light conditions. The overall recognition rate can reach 95% ,the recognition rate of scal-ing gestures is more than 92% and

the recognition rate of rotation gestures is more than 87% . This algorithm has been applied in a human-computer interface

system based on hand gesture.

Key words: dynamic gesture recognition ;the main direction of gesture;dynamic gesture type recognition ; gesture bi-

nary descriptor ; Hausdorff-like distance
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1ode & | 100 | 100%| 94 | 94% | 100 | 100% | 91 | 91% | 100 | 100% | 89 | 89%

11(_,( 100 | 100% | 81 81% | 100 | 1000% 78 78% 92 92% 80 80%

12(_.( 100 | 100% | 86 86% | 100 | 100% 85 85% 90 90% 83 83%

pnw-w 97 97% 79 79% 97 9% 73 73% 87 87% 75 75%

e -6 98 | 98% | 61 | 61% | 95 | 95% | 60 | 60% | 91 91% 57 | 57%

1= = 99 | 99% | 63 63% | 96 | 96% | 58 | 58% | 92 92% 50 | 50%

o 98.60 75.80 97.13 71.67 93.33 71.33
o)
it 1479 9 1137 % 1457 % 1075 % 1400 % 1070 %

R5 MERE--FHEINANRMLR

[#] 7 A7 B U ) R AN R B8R SO LR ANF B TR L
-2 S F GBDH HDF GBDH HDF GBD-H HDF

WRE T v [ | | e | u | | v | e | e | s | o
v % L wm | o= | um| ox |ow] % | wm| o= | wom| =

1‘»‘ 100 | 100% | 77 7% 82 82% 72 72% 77 77% 58 58%

2"—» *- 92 92% 81 81% 91 91% 74 74% 72 72% 71 71%

3‘-»‘ 88 88% 69 69% 86 86% 66 66% 69 69% 62 62%

&€ 9 | 96% | 75 | 7% | 94 | 94% | 75 | 75% | 82 | 82% | 74 | 74%

sE=_ & | 97 | 97% | 42 | 4% | 89 | 89% | 43 | 43% | 84 | 84% | 41 | 41%

EE_. €& 89 | 89% | 74 | 4% | 87 | 87% | 72 | 2% | 78 | 78% | 69 | 69%
e | 92 | 92% | 73 | 3% | 90 | 90% | 71 | T1% | 85 | 85% | 65 | 65%
@ . g 9 | 96% | 87 | 8% | 91 | 91% | 79 | 79% | 67 | 67% | 83 83%

o & 95 | 95% | 89 | 8% | 93 | 93% | 86 | 86% | 75 | 75% | 86 | 86%

10@-»* 100 | 100% | 71 71% 93 93% 67 67% 83 83% 67 67%

EE_.ds | 100 | 100%| 60 | 60% | 98 | 98% | 52 | 52% | 74 | 74% | 51 | 51%

& _ = 93 93% 52 52% 87 87% 46 46% 92 92% 48 48%

11 = 89 89% 44 44% 68 68% 41 41% 63 63% 45 45%

s | 96 | 96% | 73 | 73% | 96 | 96% | 70 | 70% | 95 | 95% | 68 | 68%

15(ﬂ‘_ 93 93% 76 76% 95 95% 74 74% 87 87% 71 1%

P 1416 940/’40 1043 690/'53 1340 8%/'33 988 6?,/'87 1183 722/'87 959 630/'93
0 0 0 0 0 0
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[ 5 for 2B VR3] 3 LR AT B SRR L AN IR R E
SR TN GBD-H HDF GBD-H HDF GBD-H HDF
(2% I I VAV 1 ") I VA B %) B 2 587 R S 21 527 B A0 1 21 I 2
95.58 75.38 92.62 70.62 87.07 69.98
6000 5735 | Ty | 423 | T | sss7 | LT | a2s7 | )T ) 5224 | T | 4199 |

(a) The 11th frame image

"1 5

(b) The 15th frame image

P7 [T o T SR ZE R

Et
(¢) The 17th frame image (d) The 19th frame image

(a) The 21th frame image (b) The 25th frame image

(c) The 28th frame image (d) The 29th frame image

S RN il i A W ARV i N

L

(b) The 55th frame image

(a) The 51th frame image

A

(¢) The 57th frame image (d) The 59th frame image

P9 NIRRT UIES SR IA

3.2 ZWERSW

SCIGFRIE . Windows XP 24¢, Intel (R) Core( TM )2
Quad CPU Q8400 @ 2.66 GHz,2.67GHz,4GB P 7. 5%
JH538 () USB-Camera 1E 4 F#u4i A B4
3.2.1 HEEHRESH

7 3 e v 2 -Hausdorff B 25 19IEFR B N, T
PRI B PR B M SR I AR B T
SZHHEN O(max(N* M)).
3.2.2 EERIRFNESH

ASCRERT 60 Ffr 3l 25 T A [ 58 7 BT AN R B S
TSR B R 4545 7 6000 ViR B, B (AR 5 R 4 % 6
7R, S5 45 SR WY T2 [ 58 A7 B AN [ B By T sh T
PRI 92% D b, FHPUNFEAR AL Z FHK

ANISERL. T3 A, F AR R BT U0 e S 14
(OB e

1A LLE H, sh & T BRI 5] % &k
99% L) b ARIUE T Ja T BARSh S T H R i 1HO0).

M2 ~ 5 Hhaf LA, 5 HDF 53540 H A S5
DA E BUIPR O X B A /N AR I T 3 AR SCRRk:
HAT R R R T HDF B35 R B R A AIK. andmsh & F
PR 5E 3 5558 MR 59 555 10 MR sh AT
P53 5558 MR 9 55510 MR RS
FRAPPE3 5 FFR 6 H5HE 4 MFRETH
55 15 BT s Sh AT H P IEE 5 55 13 Fh 8.
3.2.3 EKiRRERSH

XF 60 BBl A F A5 — YU S5, T2 SR T B AR
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T A £ 5 5 A MBI P12 - Hausdordl 1 5 A0 T34 5159 2289

ST HAG NS [R], FEXF 3K 60 A0 B[] HOF- Y75
AR (3 VAN 1 5 121 5 1 ) Q= i 3 O 3 21 R 1 B
138. 47ms . B 41i F 25-Hausdorff JH 55 #4731 5] (A 2 3h
B FHSANRBN By B AT 08 ] 15 3 7 VS EE B
PSP 2 TR B (8] 2 672. 86ms A SCAA VA 1) °F- £ 1K J1] B
)4 63. 25ms. [A I, A 3OOk B 5007 1) S
3.2.4 EEEBRASW

ASCIE o T TF AL E T A AR R
TR A AR ST B R T A AR R B A T
R 5 A - A1 2E-Hausdordf #f 25 ( GBD-H) 1) - 3
PO B iR B3, 5 HDF Al A &
A LIRS

(D) I T FEGE Ty 1m). 38 2 0 T2 15 4 il 2 1]
FERDNRSEE I F e —AFJ7 1, A48 05w
AT AR R N BARME R SR AL, T — e R
AR T T A TIORN T A R X TR A

2) hEFHLAW PN, TR T,
FHBERENB ZEAAE — & AL E, ST DUR B
FIGE S BUR ZEA R0 H Bh 3 T A 2R, X
SRR IR 48 RS it TR 531 i B A B () 4, AT 8 v T
T A

(3) FHARE 6 U A< SCE A GBD-H 1 55 7%
AT BN TR — 5 T T3 — 3k i 38 1 DL
J7E R SR B A R P HL R 25 AR I T X Ay

(e)

T S s X AR T4 X I3 BEAN 5 5 75— J7 1T, 2K -Haus-
dorff 7 B IR 53k ) B R 32 55 I IRD O B R 4R A 2R
A B A [ R &, 6 A I TS R A AR S . A B
BeSE T4 ot il 4 ik DT T 7 vk DR 07 1 ok n A
HHT A28 T3, SR )5 1 28 -Hausdorff B 85U i Fe ¢
T3 TR T PR

4 GBD-HEHZEBAZEFREFNA

RSB T — A BE AU} R G, 2% & G2 1 T A 3L
& ) GBD-H U %, X K 18037 5 vh i AROR 647 422
Ji HEA R AN IE 10 k. 10 Hr A U
B SN e O DR AR B A TR
Jeor RGBT ARG A7 8 H R 7 50 L AR R
e FEAT 4 T RAE. A Loy, Fas s B HARPIA L
e iz g R o Tt AT — U, AR X 3 25 3
AU TE A ) T RS s fE E A7 57 P 18] 10 (a) 5
o 2 5By, AN . FENZ A & Sk AT F 400, 5
YRR GURS ZER ] A PIUBCT 34, 2R GEP0AT X I A 4T
BAEIE10() ((e) 558 3 300, AT M ikiz s 2 H 1
M. [R5 — By BOAARL, 38 2 R0 Wy 34 3l 4, OF o
HIERFHE 10(d) 52 4 3855, AT HOTIE. @it F
HAUNAIBTHOT B 10(e) (). xR HARPI IR
UWHATLL E A BB

N

K10 LA

5 %ig

A 2 A TR Ik 4 A - A1 25 -Hausdorff
A TGN B e A O ) p T
HAMRR X BEME R S E i e, SRR T

R R B A R AN T 35—k i ik 5 DT i T
EN BT R BEATHI 22 R, feJe 12 -Hausdordf B 5
AR UG I 1R 7 3 A e 2 AR 52 56 W A SCR 0 X
FHRIERE - B 4 O AR L (0 & M, A0 T AR
ST AEFP LG B B2 E 1 A5 0 T AT Bt 1o fE
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PRSI EEAFRTE T (D) RS & T
POMA T AR 5 VC BC ) 5 s, R KRR T 3)
STHPUN AW E] ; (2) $2 B 45 & T3 307 m iy -
Hausdorff [ 25 57k , AU e SER M 4e il F 3% 2AH
ANAB M T HG DX 3 BE A /IS 1) T 3t H A A i AR
TR .

[FI B, A SCHAFAE — & Ry B - (1) S50 75 2 A5t
REAHRIASAE 1 2500 T, R0 A RR A2 35 B BARAOR 5 (2)
T SRS I R T S AR BUAE B T 0 )
A, 25 T th R RN (3) T3l 1 o B A PR
M PUN 2R A, A SCT IR iR 46— M D2
T 22 G0 19 e 2 T LA AR T2 32, A 2 DA 1 e A
AHFRR KA X WA SRR Z —. 75—
A AR FRATTHS AR i ] R
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