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Static gesture segmentation algorithm model based on centroid
watershed algorithm
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(1. School of Software Engineering, Chengdu University of Information Technology, Chengdu 610225, China; 2. School of Comput-
ing and Engineering, University of Huddersfield, Huddersfield HD1 3DH, UK)

Abstract: Considering the difficulty in effectively achieving complete static gesture segmentations from skin-like back-
ground regions, this paper proposes an integrated static gesture segmentation model based on an improved centroid wa-
tershed algorithm (ICWA). The ICWA algorithm significantly reduces the interference of image gradient on gesture seg-
mentations such that it can completely extract skin regions from images. Moreover, a novel method is designed and im-
plemented by integrating principal component analysis (PCA) dimension reduction and convexity detection algorithms,
which can accurately extract the cutting line of the wrist according to convex points. Preliminary experiments of auto-
matic gesture recognitions based on convolutional neural network (CNN) were carried out on a benchmark database.
The experimental results show that the proposed model can achieve a recognition rate of 97.85% on average for nine dif-
ferent static gestures.

Keywords: skin-like background; static gesture segmentation; ICWA algorithm; wrist segmentation; gesture recogni-
tion; convexity detection; PCA dimension reduction; deep learning

AR, B TSR AR A Je, ABLsE H. (human-computer interface, HCI) i F 1E 3% #7 DA

Yrim B #: 2018-04-18. 4% H A A #: 2018-05-18. > HF =t = T2 T
EOTR . M5 AR SIE ST (61203172), 114 FLE T A g i A B AT 22T L TAR

13 LAl 551 (20181Y0146, 2019YFHO187); SRIYIN T W, Horp, B — o HH B A
Tk A E D H (GIHZ20160301164521358). A LI R S

BEEE 4T . E-mail: ypxu@cuit.edu.cn. ﬁﬁr{zﬂiﬁf?&]é}ﬁ— E/‘]A% H #i{ﬂ%ﬁ&, Fﬁ LA %



mailto:ypxu@cuit.edu.cn

o552 1

LS, 45 F T B0 o0 KIS B0k Y i A5 T 34 00 T * 347 -

TFHM HCL R 18Ok 8 2 1) ST, 45501
JEAEMELLEE T 48— TR 5 AT 38 A S T

St FHACHAREHS THRNES THMFSR,

Hh i S TR R AR — I ] S PRSP
RIS, 0 B 25 T IR A5 e E] 5 — B
P18 SR T R 105 o SR TR
LR B TReOR IR R B (WEHE T 8), il il 45
Tof A e SR ARIBURT 7 S B A5 8, ki AT
TN o ARG T7 2R SR A o {EL ] Ak 484
T FHPUN B A, B RKRFEAR 1T I B0 AR
5, IR T FRRBIG NS 5 — 5, i
JUAF R, He T LA AL o8 1 T 35U A ok J7 5 TR G
AR R A B 1 RCAR | 75 e R B R BB 25 1 A A 3
TR KR, WO T AT AT TSI . B R
FEW KBRS PUN  THREILEDE 2 | AL
N TR RESE 2 AU, 72 AHLAZ B 7 A 4 3
J R BT S, ERAAE 1) AR, i,
18 N5 N 22 ] B 32 A A R A, T A )T
FA AT DL At R A i TR R RE SR F &, 1S
X7 AT LA HEAT TCRR AT SE ; 2) TELRHUH, 1 i Hs
HERY TS0, m AR R o, A5 0o R
REHEL 5] 915 3) Blas i, 78 R 2R A9 15 53R IR
&, AT R i A O RE AL a8 N B e
AEBE T o N, AT ST H AR BT
I —E m Rk e RS T4 e IR B R G0t
B FEHT T HILAS A R4 ] 4038

MY TS AH SC I 7S T AR Y A5, Y AT RE R
ST HVUN RO S FHEAL FH
FCRAE SR IBORN 43 2 U Horp, TR LR
FI 3l K E A5 B T35 S5 SR IR R 1 5
TrHEIIT Y, TR R ROCR (58 8 B FERR ) X
J S Ak PR3 AR A UM RN RO B G
MR o (R, T30 B2 A BT Sl it
P A PR D R . Tara S5 5 HE 1 T —Fb
BT IR FUR T 500 8107, M B{E 0
ASRAF T A BUG rb p A 8, (EIRE RS
Ko T SIC R S . E AR s

Hu FAFE 5 8 F- #0038 BERR1E, #F 1M FH BP(back
propagation) fifl 28 W £ 47T F- #0325, HIE, (U3
T Hu FFIEH MR E A S RENITRFEFEER,
Jiv DA HE Je SR 50 1 S B PR T ik R . ] — B
Patel %52~ 4 F| | SIFT(scale invariant feature trans-
form) FFAIF 55 D g 5592 % 3¢ = T8 (ASL) 1 26 4
P SCTRE A-Z H 10 BT 0-9 X R Y S T3
BEAT T UCEL R Y

S oI o i s i RS R G N B S S S N
MESCA 1) R T SR MR UME R R AT T H
H52) FEM I IURE BAELLEER; 3) LU
T HA A e B X DL W), AR
SCHEH T — P RE O 7E AH XHIC B 1 R B A A
b, T ICWA S M4 i PCA B4 5 D M4
W7 2 B RS T30 BIRIE B . A SO Seithie
ane] F) H EGR FE AR S ICWA Bk 7 k8
HTRAETHFARGS R S5RR, #4846
PCA [ 4 551 32 MUY T 35t S8 0 A0 A o 2 A )
AT BTN AT S, 10 0 fap s T 2 0 R
Sy iE AT 4y, A RO R D T BB U RS
B ARGHE N EIR 5 SCER[7] B SIFT 83k %)
LU S50 245 SR U0 UE T %A R BE A R RN TR A 2K
kA0TSR B b o | B U TS EIMG O HER Hb
B FEMFE W EG X X T2k . fa, AL
WRIR T — W 3T HE ML M4 (convolu-
tional neural network, CNN) [ #E GE 1H 1| HE 42
IR T R A ryIR A3, T — 2P 50k 1 s
TR TE B RS R

1 T ICWA By F % -2 5438 7

W& T ICWA B FHE eI R n 32

H BN F-HGEANL T EVRF AR 5], Ha ik

TAERRE (1 FR) R D) R B AT

KA BB R 11 F R AL 2) FIH ICWA Xt

FEA i 1 AR AT 8 X S 2R kAT S 0

B 3) PR B DX 38 M BR O A 1 TR X0
4) B FHIR B 2 ) ) 48 04T F- a0,

ok

v BRISH

HHE
REEER

FHENL

\ 4
A 4

FHE| BT N, TXT

s

ORBBRIE: 22 e (TR
- R £ g ’

FHEEIS: pop,

B1 FESRNSRINREE

Fig. 1 A flow chart of the gesture segmentation and recognition
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