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Abstract : A technology of the motion-recognition based on motion vector analysis was proposed
by improving the algorithms of human behavior recognition of traditional methods of template
matching. The recognition effect of this technology was verified by experiments. The technology
uses the percentage of vector of standards body motion as a template. Recognition action will be to
identify by comparing the percentage of vector and the known template. The technology can
correctly recognize shaking head, shaking head and nod. If recognition action can be repeated
three times,the recognition rate of this action will be more than 95 percent. During conduting real

time action, the advantages of this technology is effective identification, simple algorithm, fast

recognition and strong anti-jamming.

Key words :action recognition, vector , analysis

B E LR R R KR B T RBFIIM
ARAT H R B Z # AR i B LR BE SR B 5T A 3K
ALEABEOREEERENA EELE. B3
AREFEEE T EAR AN AR AT R
M ETEEEEMTTRENTE . # LRI
AEATHIRBN B H R WA — FRER R
B X RO R ERF IR RN - AB SR
K, RIE IR B B b AU A B AT R AR A AT
P88 BRGS0 SCEk (2~ 4 170 Y = 4 WO % B

W 7 B %8B : 2008-03-19
# B B %8 : 2008-06-12
EEBA RRE1968-). 5, %, B+, TENSHRUEBHA
HERRFIFE IR

BIERTANHERMN BREEERBRITER
Ze B SC B IR AL, (B R A TE XS IR AR LB AU VIR B
B TFERAERE LA THEREANERG AT
REESR D —FRRESE T EST, X
FEH BN BSHEREN—FRE, X BHR
BZEEL X ERRER, EMZ3FFA U
EEXEEERFREZEE — VBT8R, EX
SR T R T R B S LR, R K E SR #E X 2
KT R RS RER AL ME D, EEF
28 S e A AR IE , ML RE B8 B R RERE
HOTEHEMBRIESR.

A G RIC A B Bk, R —FF
EFEFHRBESTABERIER, LORERFE
GERERTEEEMENER L, AR



RERBF - ETEHRBLTASERINEAR

257

BRI FHAES .
1 E3he K iE 3h BT AR BX

BB R IR B AT R A0 AR A A kAT
I It AR 4R R I R A AT AR 1B AR R R 4 GFF
RO, EEMB RN KB sh BH AT EF b, #at
REREHEEEH T ECLES S HA.

AH—TER N WIE R, B T 448 B WA LUAR
ZHI—R@_EE BAXFIW - D EZEE;
AT BB ERE S Bk, BATR & 51
RIB BT K B AL H TR I RO DU % R
KRR E AT BT ERRERRUE, B
DEROEX N —EEPFESGRRN L, M
B 1 PR OB TR R,

Bm X n g ZMHER Iz, K BAZEHSH
A, EFERS N B,
1,(z,y) € A,
0,(z,y) & B,
BARK L (205 30) EXH:

PN (ERY) > yIz,y)

To = (r,y)EA — (x, €A (2)

E I(z,y) ’

(z.MEA

I(z,y) = (@))

> Ix,» e

(r.y)e A

M1 EkiEa M HE R
BB E LB A SR B AT HE , F 2(a)  (b)
SR HEEA B KRR BB TTHIE A R
R R L BT YUE AL '

2 ETEDHXESTHINERS

2.1 EHEREST

HFEERBPERN, FFUSERNEBEITHER
HAEr, BitEsh Pl iR R

L =2,0°+ 2,1°+ 2, 2° + » + 2, 7% (3)
He roz2,2, AFAROELIF . 2EAE LN
MNBE, + BERERRERE,

#FARQ) At FRATHEREE,BRES)
ERRN P . AEAT X ERSENBEE . PRER

240

0 320
(a)
y
240
1 x
o 320

(b)
B2 WS R LS ST
@ ZH#EL; ) #Xk
‘BRBAK EREEANK” MAANRAKD
EATRANEMRNR, REHTHE B
R (3) HATH R EA 3108 L5, BRSEit 360
EHHEEASMAEREANLBRESENBE
B YENHEEENREB L, REH TR
LEFPT R EE o s KB, RA KR
HEREBRXEESHHIRNT,. R M, M. B
EEAS _HENELC.L AW AEGLERE
3, X AR A BE S5 18] o FALRS L K

a, = arctg(g—i), (0 < a, < 360);

L= N @y = 20" — (s — 3)°

¥y

_ M3 RUBRE

T 3% B A4 P AR R R A, E B AT LR R
£.8REDN-MERHSH—MATES BRI
B, AT SR 5L 3F AR — W7 — (B 1B 69 B0 5 4T
EREE,RUEWDMRANEZ N E o FLE L,
R LN LN B o, L) #1745, KRG
771 EALRE B B M IE R 360/N MR M — 4



258

JREB RN F24% F3W  200848HF

BEAMAP NERAFTESARE MY N = 45,
W 4 fE N —ABFTEH, M M BEILE 360/4 =
WATE, WA 4 iR,

M[0] M[1] M?2) M(89]

1 1 L) 1 1

0 4 8 12 356 360
B4 s hSREMRER
BB M B TAT L. A R R SERER R
MABESHICEAERA p b, HECEHER Y
pli]=MEL e o~n—1),

EM[I

K plke]. M[k])bp*ﬂMqlﬂ‘J%kAﬁfﬁﬁ’Jmi
BRBHApTHEIUFMAERBTENHL
y=F(a),
2.2 #EIRA
HERNMIEREELEBENRET S
HEERETHREBSHHATES ZHNER
MNE/NFE—RER, T LUA K30 7 R i AR
Xt JOL K B4 » 25 A3 WO B F R R O

360

D JF(a) — T(a)da, 4)
@) RP,F@) RREMAETEILER.T( £
BEREFENENE I LR,
3 EHISH

SERAERFRA CHIRH BB A HE L
P ¥ 55 B0 K F i) Camera 301x 3R L, BB R —
SR SRR TR 51 0. s, BP LOmT /B ; SR 16 T B AL
Bt & # Ceron 1. 3GHz/256M,

MR BREL, LR UEHEL KL BT
Priep. Bt NgGBRIEREL 5L 8%
X3 SHEMRBE o SR R 5 HT s 1ERY LR
RERFFINER, T REETH W, I 5ERHE
THBEBFTHERI LR, BEKO0. 2, 0 51E
B/ANBSW/NESBAEKTO0. 27 B g L i AR BT
Xt B Y B AE

s W6 B7H RN EIAIER AR B
e A RBOR, B o RO S M AT S M SR AR A 4
R,

IRRU.LAHESERFHERNAHEES
MBS, T 5 H AR [ i 3h 4 22 (B, U A 3 15 R
ety RNERELEN, RHHEEEY

CREBZ R B A, G0 REE 3K AR AT LA

Fos% L L.

LT

suan MA_JMMM

g;
3 [l

Bs EkHERF

LaTEiE: Rk . Jw“'l\..\_‘__,}\_/]\_._.
2 I DTN L

ﬁ 3‘& 0 87637361

;g* [1.4634795¢) A_M_WM\_AJ.JJ\A\M

B s kRS

Lprshie: Bk '.M._J\_i WLAJWUUJLNV AU

g;

M7 kiR
4 HRIF

A8 —F 2 T i s R B T sh A R 8
AR BB R b o A 3h 1 8952 B O R BUE 3
MERE FNEHREGELITHLEHRE K
BMMIESENE A HIES R EERERHTS
BPEFRMNNAEIMEERES HEHXE,
RIS 5 B BB HEAT X HG, A 2 (E B/ B B R
S B A AR B Xt L B B K BIBE R R B R Tz
R 8 AT B S VE IR A B AR SR 1R A A i 3 1R R AT
T8 Z AR #AT E 0 S R A R BRI R
BRI EER M TFRERSERA ARE TES
HEARE T B A B M BAR, R R &R R R M B fE R
BB, TUABE S M AEAVEREO N H.
XM

[1] X%.879,B%4. AEHRAEMHERD] HH
L3R, 2002, 25(3): 225-237.

[2] Bobick A,Davis J. Real-time recognition of activity
using temporal templates; proc IEEE Workshop on
Application of computer Vision, Sarasota[CJ. Florida:



REBE - ETFEHRESTOHERNEAR

259

[s.n. J,1996.39-42.

[3] Davis J,Bobick A. The representation and recognition of
action using temporal templates[R]. MIT Media lab,
Perceptual Computing Group: Technical Report 402,
1997.

[4] Polans R,Nelson R. Low level recognition of human
motion: proc [IEEE Workshop on Motion of Non-Rigid
and Articulated Objects[CJ. Austin:TX,1994.77-82.

[5] BE% ZREBF.ZE EXTFRENVAKSHAZN
B0 ] YIRS 5 & & 2006,43(2):368-374.

[6] B .58 . %8 BREGALCREZRERDD.
a5 AR ,2007,29(9) :548-551.

{7] Cui Y,Weng J. Hand segmentation using learning based
prediction and verification for hand sign recognition:
proc IEEE Conference on computer Vision and pattern
Recognition[CJ. Puerto Rico: IEEE Computer Society
Press,1997:88-93.

[8] Rabinier L. Atutorial on hidden Markov models and
selected applications in speech recognition[J].
Proceeding of the IEEE,1989,77(2):257-285.

[9] Starner T,Pantland A. Real-time American sign
language recognition from video using hidden Markov

models: proc International Symposium on Computer

Vision, Coral Cables [C]. Florida; IEEE Computer
Society Press,1995:265-270.

[10] Yamato J,Ohya J,Ishii K. Recognizing human action
in time-sequential image using hidden Markov model:
proc IEEE Conference on Computer Vision and
Pattern Recognition[CJ. Champaign: IEEE Computer
Society Press,1992:379-385.

[11] Brand M,Oliver N,Pentland A. Coupled hidden
Markov models for complex action recognition; proc
IEEE Conference Computer Vision and Pattern
Recognition [C]. Puerto Rico:IEEE Computer Society
Press,1997:994-999.

[12] Bregler C. Learning and recognizing human dynamics
in video sequences: proc IEEE Conference on
Computer Vision and Pattern Recognition[CJ. Puerto
Rico:IEEE Computer Society Press,1997:568-574.

[13] Campbell L,Bobick A. Recognition of human body
motion using phase space constrains:proc International
Conference on Computer Vision[C]J. Cambridge: IEEE
Computer Society Press,1995:624-630.

(REHE . FER

(L8 F2557)

R, REEA AR F A 0w # 5 A 7 LL#
T W R EH B AR Bl R R
TB=WHARSHX13%.

BHABRFERYN FRE. BB W R ZHX N
KA R ETERBED. BL. 2 EFER
A LU AT B I K EE RN AR RS
EEHRDBRHBE I EN . SRAERTBR=BHA X
BHEHXT%.,

WMEBEAREFFRE MHHEERETHAREN
ES RERERERAH#TEE BEE-KREN
{68 B IE] i 0, X AR SR B WO R B AT U

HEARERTFRE M UMF=REESF.
WEREHTRAEASKEE  YEENHEAR
wit, A RE; B —FEITE AR BTEL, K
KEANEAUEHTBRNEL HOB R =0
BERAXITY

EEAREEFAR . ENEEAVERF. R
BYE, B EFRBER, FITESRHEEER,
MREBELBR VMEHETREEEHORERT
AR R R G b A WA LA R R
B EEHRERR, SRR,

SAEBEANTRE MHEXN LB BT

RE E PN SRS L PN 22 AR RS
X,

3 #RiE

EXRBOFHBLLIBREGFERSE . BTN
WL TE VBN R T, MRS B
TEEMERE,FHETLERENERHITHNIH
A TUAERHEEHECLHBRER . ZRES
FFRB,FESFAETEBRET, R BERT X
MXFEC LB EEN=KEE, K2 E . BH
REFOHET .

t 258§

(1] BR.ARE. 2RXERLFEFH(NIL S EHAR,
2008-01-26(2).

(2] BAEF IR BE¥ENBRERAEREE NA

BfE %] &2 5 ,2006(8):173-176.

(3] BM&E.LEF.2RE.F BANCUETBEIABERS

Bt 5B BN RGN A, 2007(11) :1-5.
[4] EH . HHEA.TFTH.FLUAGLFEBBEEZENT LR

R AL HRBFEHAR,2007(10):61-63.

(REHE:FER)



