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ABSTRACT

In this paper, the detection of hand motion direction is performed for the video files
acquired by cell phone camera. Aiming at the characteristics of low-end camera video
images, this paper adopts a method based on background removal and skin color model
to detect the hand region and to discriminate the direction of hand motion.

Firstly, a video image sequence is acquired, i.e., each frame from the video file is
acquired as a video image sequence to be detected; secondly, each frame in the acquired
video image sequence is preprocessed with color model conversion, background removal,
image binarization, morphological processing, etc.; then, a region growing method is used
to detect the hand connectivity region in the video image sequence and to calculate the
center of the hand region in each frame; finally, the hand region is detected based on
the color model in the image sequence and the direction of hand movement is detected
based on the color model. The center of the hand region; finally, the hand movement
direction is judged based on the change of the center position of the hand region in the
image sequence.

In this paper, under Visual c++6.0 development environment, with the help of OpenCV
open platform, we designed and realized the hand gesture motion detection system based

on low-end camera video, and got a better detection effect.

Keywords: Moving Target Detection; Color Model; Regional Growth

II



B L BT B e 1
L1 T RS S L S e 1
111 Bz 8l H AR B BIAR ..o 1

112 @B H AR B R 2

| N = N OO 3

B B B ITE L 4
2.0 BB TT AL IR e 4

2. L B T O R T 4

A N = N =TT 6
532 T TIADTE oo 7
B B e 7

3.2 R P R o 7

R I N = N <O 8

B A B R R T oo 9
S 10
B R 11
B 12
BT 1 A B 2 1
BRESRE 2 A B IEIE I e 1
B3 3 B e 1

III



ETR PRI T Fz 37 1 A6l

ET A PR F $8 3h 07 il

B1E 4R

ABAMURVEAARRHE S FURBIER, R RER CRAlie SHRE LY
MERINE, W0 KR BEE S IR SCNA TR, BEHOE ORI E X, iR
AEZ%.

L1 SRR EREE XL

Bk (camera) AR NHUKARYL. RS, B —FILBG A, 18
WER)ZHs TS IERE By S ST g < 5 hr . A EBAER, BEE A
BRI BARI K, W2 PE AW, PN EBOE RS BRI G, fiifs
TG E] T RO Z R o

L1.1 35z 3h B AR BT FE IR

WA 51 iz 2 B AR RS I 5 B R T ST B A ] 45 G B 8 9 43 v — A
HEUE, FENLES NS, BRI RS SSWATI R G ACHH DA A Pl 1
s 2 A% iy <5 SRR A T2 W o a3l F AR e A W U 41 b R 5 A7 A
s AR, HfEizsh HbsrI 0 E . 28l AR S R 2 e hia sl I DA K H AR
WA IR, Hrusghia A R R RN RIRZ, RIS
AEPRUNH AR 3E, A7 0 BRARSE I B o

TEATAER, BEE BRI P AR, 2SO 5T T i b, 5l
FEAERRAL L . H AR LA SR A S e, B BRI AW L, AR
PSRRI AR T SR

B, R B SATR G NT T, ATAF AR ABRAIRTT T Kalman 8
W BRE K HAE SRR G A M . Kalman P51 —MhEs sk i b g s, @
A P2 BR, REREAEAFAE AT E TER SIS R G AT R GRS, X
—HRTESMUARG PRI, ORGSR G HERA A T 5k

TE H SR s, AT RPN BA TR ME T I8 5N iz 8 B ARSI SR )
AR B VAL E AN EGAE BRI R A 8, A N 5 ARTE 22
2 10 M4 S U ) TR o AR RS R T S RS L BREHAS I H
bR, A IR AT ) B BT ST [ o

TEMEIRHAU, 5K Ze < N GTE T &AM B IR SR M H B aetk
Bz QSAR 3P, X —WFFEA SRR T /AT B AL Gk AL A MR TE a3

1



TR BRI T $8 807 1) K )

i QSAR (GERSM-IGTERFR) 4, HTIAITEA X A G i R4 KU
Pt A Ry T .

AN, SCEk [4] T BiE NS SR &8 (Adaptive Background Mixture Mod-
els), NSEiTEREFHRHE TR MRy 98 o XA o X S B A T AR TR
REMS A RO 2 Bl 5t HARAI T 5, AU ga . A HLAS B A s i S 4 4L 136
1 R

Zi L, M Kalman JERFIETEFARG TRV AT, BIE 4T N HRS
MBA, FERIPRERA B R FEE AL QSAR 204, DAL SEIER B iy B & V.
SURABAL, X LEHF TR A& T AH S IS T, W R S B )
HRMIL TH ISR BEEBORMIANWIIE , AH{E X L8 U ) B 5005 2 B B
BER R .

1.1.2 23 B AR HoR

iz 8l AARRI AR AT 58 e R (BFH1) g e H AR e
) “HERRENL” IR
1.1.2.1 B HE

=Fifegiiiash H sl Bk —. ¥z, fERR B YA =%
JER Bz, ARt B2 Az sl . JeRERNRN T H
PRBEI TR AE AL R
1.1.2.2 WiEZ73A

=GRz Bl H AR I AA Z — o Wtla) 22 23 2k A <R ot ] (5 2 1) 32 4k
R R I ELARRY A, R R R T I B AR 3R R K EE (R AN
SR E L B E RS BUY 5 R iz sh K. HEB R “07 MR R AER]
JEPIMIE G Z BA KA (R sshimn™Ar) 2R, S “17 BBRENY
PR B) A AR AR ATy, X2l E ARiz sl AR Y

ECEGE

Qs = p(h — 2)*2F*° B0, (1.1)

Hr, B, § B4y BIFRERRRZ P FEER S o 5 oo 50308 EE TR
BB RS AT FoRBUATIREL: D 5 d 5 BIF0R B AAR 2.



BRI PRI T 2592 8 )y A )

FERTEEAAEACA A1

k 1
Co=4/2——RT} 1 — ==
)

1.4 1

= 392.9 m/s. (1.2)

AL BRI LR

Pl {8 i b 7B i B e 4
mEA 1 [ [
s 1|
L - ES 5 th7
s i o, 4 & e o =
e ﬁJ\I H)i it I'{ & ] J; J.‘?J I],i‘; il\ Hif
—_— ] ’f‘"ﬂfi‘ﬁ_”lz_"'-‘ —» i T e [ o +
f;ll (RGB- \’%\1\ i ;; .)l;j r _TH
% ey i A CINE:
; L e Ll

B 1.1 FEz 37 Mg e

M LRI DARIE, 445 8] — AR R RO MEAR 5 B s B pdf I, Wil m] DA R
RHARSHESE, FR, Wt igRn—MEns.

1.2 RE/NGS

WA 51 vz 2 B AR RS I 5 B R T ST B A 1] 45 G B F 9 4 v — A
HELURE, TENLAS AT, BB LRSS AWARI . BE A EURAL T DA KA P
P A A% iy < SURERA T2 R o a3l H AR e A W U 41 b R 5 A7 A
sl AAR, HE iz sh HARrALE.



TR BRI T $8 807 1) K )

5 2 3 ERHANR

ET U A1 iz 2l B AR -5 RS K EIRZ B 5O, Ay R AL 2
HWHEHE . FERA. BEUH5 N TERESE.

2.1 Y E R T AL 2

2.1.1 B A

B BT ) T AR R SR T 5 ] sz i 7 AL e . AR B
PR AR RGN TS AR IE . (LT RS8P EE R # h B ORI

(1) RGB F (a2 :

TE RGB 8 AR M IELL . . MR G, X MBE R
THRIRALIRR

E2 B SE T R G B AT 34 b TEiZA o, K EESE ST
AR SRR E R (L L 1) BE A2,

6
RE &
{0,1,0) "
(11,0
E
oL R E]
L4 g
©,0,00
a R
_ i1, 0,0
I3 EhiL.
(0,0, 1 1,0

8 : ’
RGB S 0K, 73 th i A b b ke 2 B e
/& 2.1 RGB B E L TR E

(2) R AR -
A LB ORI AR RGN TS RGO ARG AR R (R i B
MRKRFIR . BAAERSIN PSR BIImE2.157R.



ETR PRI T Fz 37 1 A6l

% 2.1 BAEESINHE R

o BOREEA e o :
ik 5 gy (o) JHOREE (°C) B (GPa)

1 & 1000 180 421
2 MR & 800 10 438
SUSSM4AEEM 3 s & 1000 300 4.95
4 YK & 800 120 5.08

FAR RN DU B ANR2 27
* 2.2 SREIFLRE

23N MIARRE R (°C) FIE

600 44.28%

S 800 42.37%

1000 39.74%

SUS304 44

600 27.95%

a1k 800 25.41%

1000 24.77%

L 1000 35.65%

et a1k 1000 22.95%

RIERG LN R — B I DL AN ZR2.3F
23 BARBEKELIS (RO &)

S s s ek
it

10 H 100 200 300

11 H 200

12 H 200 100 400

=ann 500 500 900

PG TLNHORN T, BT DAGE RS T84 . B T R AR A I DL A 224 7
% 2.4 CMS_VIDEO ¥iE% (BSHH#)

T BRI TR X HmeA e R

D D INTEGER 7
VIDEO NAME  #iii%Fx VARCHAR2(20) 75

o o




TR BRI T $8 807 1) K )

x24 (8R)

FERR TR X Gt em R M
VIDEO_TYPE  #i4fiZé%A VARCHAR2(20) 7 e
VIDEO_PATH  #iJ5i#%4c VARCHAR2(20) 5 %
UPLOADER ID £ A ID  INTERGER % A
UPLOAD DATE |f% H DATE %5 %5

ISPASS & HH  INTERGER w5 i

2.2 RE/NG

REFENG T RGN



BRI PRI T 2592 8 )y A )

% 3 5 R BRALE

315|§

ARERIPE BT BB B, W58, RECGIUBIEG ;SRS 1R 751
R TR HEA T R ITAL B . INIEI3. 1R

RS a5 ) 0 X v
{tibefore

I

A i1 P PR 1 X
i (7 ¥ fi later

|

Jieguo=Later-befor;
i zia

YES - NO
Jieguo>0?

Left++; Right++:

\—» i+

S 4

o 21
& 3.1 FHzshy e HEE

3R, MU R AL B BE, B, ARBLBIEI G SR Ja X AT
B AR TR R I T R AL BE

3.2 BB FER TR
Ay E R DL U3 20 7



TR PRI T 5 30 05 Tl K

1 180°C Failed 10°C Failed 1 300°C Failed 120C Failed
O maxd oo >I< O maxt — — e X
© 4 [——SUS304-1000C | o J——sus304-1000C il
< -~ -~ SUS304-800 C s R c v
@ - == SUS304-800 T ¥ j= 2 == SUS304-600 1 ) :
@ 71 |- Carbon Steel-1000T 4 2 g oo Cesbon Steek 10001 A
E 1 8 3 5 ] ‘ -
T 2 P , L /
& H R w
ER 3 i
o . i £ . !
1000 800 600 400 200 o] 1000 800 600 400 200 0
Temperature of Substrate & Coatings/C Temperature of Substrate & Coatings
a) BB R b) ERIE
Bl 3.2 R AR P BRI ST AL B L
DY Elz\ 7 N,
FER P S UL T, RIS 3R
1—88% 15—PI7 AT .
21— R 16181
IZEEEERE O 1T]E
A—BEEE IE—HEE.
S—aEHE 19— AEsT .
6—HIRE W-MBE
T—HH A—iEREE.

B—RFHR S DT,
S—FHRAEE SR
L0—FARSA  24—HSER.

11—PlALE: 5—ifEEE e,

12—FHEERE 2—RkEEEE.

13— [EIEsE —H kSR
L o

Bl 3.3 E PRI E RS

3.3 AE/NGE
Az EEAA T R g



ETR PRI T Fz 37 1 A6l

5 4 F RGBT

A E R A BT B .

B 1. AHHREHi# (disjoint decomposition)

TEMAL A I A5 I NES (570, WA 24T BRI AT ) 6
B A\: A bitmap I'm of size w x [
. A partition of the bitmap

1 special treatment of the first line;
2 fori < 2toldo

3 special treatment of the first element of line 1;
4 for j < 2 tow do
5 left < FindCompress(Im[i,j — 1]);
6 up < FindCompress(Im[i — 1,]);
7 this «— FindCompress (Im/i, j]);
8 if left compatible with this then // M AL ER: 0(left,this)==
9 if left < this then Union (left,this);
10 else Union (this,left);
11 end
12 if up compatible with this then // 0Cup,this)==
13 if up < this then Union (up,this); // B Union &%
// this is put under up to keep tree as flat as
possible
14 else Union (this,up);
// this linked to up
15 end
16 end
17 foreach element e of the line i do FindCompress (p);
18 end

S HBRAEAC : BYRISEEL T .



TR BRI T $8 807 1) K )

55ie

1E Visual c++6.0 FF &I T, (BT OpenCV HCE-&, St Fscdl 7T
R G LA T 1z B R I 2R 4

10



ETR PRI T Fz 37 1 A6l

2 % XM

[1] 6445 H, AELL, AkH. Kalman JEtios B e SRS ORI ML, Joic: B
#t, 2003.

[2] A5 HAE 5T Rz A AR ERBIED]. 5HINRA, 2007.

[3]1 3KZ0, Bk H I, SRR, &5, SAOTE RGP M A 2P st & QSAR 704 [J].
W2, 2000, 20(02): 102-105.

[4] STAUFFER C, GRIMSON W E L. Adaptive background mixture models for real-time tracking

[C]. Proceedings. 1999 IEEE computer society conference on computer vision and pattern recog-
nition (Cat. No PR00149): Vol. 2. IEEE, 1999: 246-252.

11



TR BRI T $8 807 1) K )

B

ORI LA GBI, FERAE TN, 45T 1 AR i A
B, fE52) RS T T IOVE. WORHET, EAN ESS TICRY). BRI,
ZIMATINEE A H L Tt EERRAAER, —2ZA% . RIPURSST TARSE A K
IEHRANZIE, FRFRIA S =2, MR A %55 1. 1Et, JISAE
Ui 7 5% U 2o ) SR |

12



Mgl EER
#zA1 MEER
FEAK SRR et Kz
ID ID NUMBER 15
COMPANY _ID A ID VARCHAR2 60
LOGISTER_AGENT ZHAEEAN VARCHAR2 60
SHORT NAME YIViRi iRk VARCHAR2 60
BUSINESS_FIELD G VARCHAR2 10
WAY VEHICLE INBSIZ VARCHAR2 10
WAY TRAIN s ) VARCHAR2 10
WAY_SHIP FRAIZ S VARCHAR2 10
WAY PIPELINE BB VARCHAR2 10
WAY CONTAINER SEAEAEZERH VARCHAR2 10
WAY_ OTHERS HithiZ# 5=  VARCHAR2 60
FAX fEH DATE
SETUP DATE 7 H VARCHAR2 60
BUSINESS LICENSECODE 4k iE-2-15 DATE o
BUSINESS LICENSEDATE i BEE % VARCHAR2 60
GAS_LICENSECODE VFATIE S0 DATE o
GAS_LICENSEDATE WAIEA RS VARCHAR2 60
M2
HAZARD_LICENSECODE %‘%@4”” - DATE .
VR IESAG
2 fE R L
HAZARD_LICENSEDATE 1@@@ SRR VARCHAR2 60
VERIEA R0
STATE_TAXACCOUNT E RiRi e VARCHAR2 60
CREATE_USERID Bz A NUMBER 15
Misg2 MXEHIEH
g3 BEAB

int main(){
int i;

printf ("hello latex!\n");
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