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Abstract This paper introduces in detail the research of visual tracking which is a hot
spot currently in the domain of computer vision. Firstly, the applications of visual tracking
in three areas including visual surveillance, image compression, and 3-D reconstruction are
discussed. Secondly, the state of the art about visual tracking is introduced, especially the
main approaches of visual tracking are shown. In order to explain these methods clearly,
the problems of visual tracking are classified. Then two ways to research the visual tracking
problem are presented. And the visual tracking algorithms are classified into four classes:
the area-based methods, feature-based methods, deformable-template-based methods and
model-based methods. Finally, from the point of view of control theory, the difficulties of
visual tracking are discussed that the algorithms should have robustness accuracy and be

fast. Meanwhile, some future directions of visual tracking are also addressed shortly.
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1 55

WEE TH R EAR AW R, TR BE] TRy S &, A AR EBARH
M DIRe A B BT AL S A S TR IRE 2 —. MR IR BR (Visual tracking) )& 115
B 5 S By — B ZE R FriE A G BB, A8 W R 7 51 Hh iy a2 3l B AR e AT,
FEER FONMERER, AR152 3 HipIZ2 sh S8, L&, @B, I BESE, LA Koz s, T
BEATRHE— AL B S A, SEBAXFIZ B B AR IAT A B, LSS RCE m — R AR, ITER, B
B EXTHRLIEER BR M IE AL TR m . P2 REEFRBIT] (IEEE Transactions on Pattern
Analysis and Machine Intelligence; IEEE Transactions on Image Processing; IEEE Transactions
on Medical Imaging; IEEE Transactions on Circuits and Systems for Video Technology; IEEE
Transactions on Vehicular Technology; International Journal of Computer Vision; Computer
Vision and Image Understanding; Image and Vision Computing; Pattern Recognition; Pattern
Recognition Letters; Machine Vision and Application; Real-time Imaging; etc.) DA 5 B [E R
2 (ICCV; CVPR; ECCV; ICIP; ICPR; IWVS; ete.) K3R T KuEA 0 5 IR EE 77 H Hi2
3C. Hor— 2 B [ BR A T 0 R B 1) &8 kA7 % TR 4T T 1118 (IEEE Transactions on
Pattern Analysis and Machine Intelligence, 22(8), 2000; Proceedings of the IEEE, 89(10), 2001;
International Journal of Computer Vision, 37, June 2000; Real-time Imaging, 7(5), 2001).

ME R R MR G R 2 R T ERE YA TRAMEHNIF 2, TEAF=
ATITH: WUBUEAE, BB ESM 4R BN, A SCTERE S — 7 o X0 IR B R TR X = U7 T
BN ZEAT TR 4. A SCHY L E TR X RE 2 HERY, 28 3 /NTORE R IR — SO 50 R B
FRBEAT P RN G 1ES 4 /N, X B BT IR R A v i M ) DA B R K e
BN BEW L, HHGETESR 5 /M4 .

2 WUBCHR B A B

2.1 EM
MBI ARG AEEAERT, &N TRE. 5%, AXYE6. B17%

BOMERL, DABT ks, BORAT MM AL, REEM S E S, TR EERS W A THAY
AR, A TRE, #E%. 87554, MBS 5 A R T
¥, DETER(Detection of events for threat evaluation and Recognition) Z4" H T
TR, UBEERSE, ZRAERR L ZESERZ)E, 8 Xz B ireir
RHEATER R, @A B R BB X 2 B B AR T AR AT HE, AR R R W AT AR,
IR 3 4. 1997 4, S E Bl & i 7590 B & (Defense advanced research
projects agency, DARPA) 3. T U RNEBERF N E, KER LEREFEESS5HUM
B W s H VSAM(Visual surveillance and monitoring)™ , 1% R 45 6e % Fl T %8 K ¥ &
DA Rtk 5 iy it I, FREBRREEZRABERZE, BT —MREEERSEY.
PASSWORDS(Parallel and advanced surveillance system with operator assistance for revealing
dangerous situations) R4 & — A REVUIRE G HT R G0, T S BUMA MR LA s R R )
F P2 4B K. Pfinder(Person finder) 245 FI T 32 BUX 3 P9 N R 47 24 9 S B W A5 40
5E .

EAER G H, MR ENRERFEN T ZHNA, TEAEHCETRES. EH
SRAT R, AT RAE. FREFSRLITE. Coifman KN @7 T —AETHM
FEG A RS (Video image processing system, VIPS) B WRE RS, A TFRERENR
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BURARERG S, X—FHETFR LERERESS, BrR s ny E & 0 B2
{al WEAR Y 2 BT 2R 2 TR BR R . T B8 D 2R AT R R I A S 8 S T B AN S Ak
PR B B, HAR OB A an el 23 F R0 IR B3 25 3 JF % BT R R R R 0 32 Bh LB AT
HE, Tai A" BRI T — A T30 SN B MBUIE M R S, REW H 3802 3 44K
FEXF Hoaz L T R 2. VISATRAM(VIsion system for automatic TRAffic monitoring) %
G517 RBRE I AT B R IAT AT IR, RIEAHEE Y. Haag fl Nagel ™ [ IxHHL3)
B0 B AR ER DB AT TS, A7 AT I R IR X T A e 4 i DA R R A
A ERERHD, Pai SN HITHIRT HF8 04T AR5 IR EE D RIS 3 R 75+
FH L REAS 22 B8, Masoud Fll Papanikolopoulos'™™ 51 Xt 3# B 47 A i R B LA 52 B0 47
ANHIEEL, Wil A PR LS B BB ERE H A SIS B st A — A ks,
S H N ERE WX R RAEHN, HEA R AR EER LR ILE
X BRI RE I . X RT T ERAAT AR SRR, MRIE R Z 2T, Fef, ZHEAR
T IR B B B LA A B AR L

MRS T LRRATEN AN, FEEH L AEREEEYYAME. 5
RABAMEL, EEHITEN TR RN RENERESHLZ, TEH TRGHEE LT
YRR 221 flan, X ey T (Sniper) #E47TR: M AR B Rk AR 7 FIME, 7E
XAELL T, @M R AR THER AR R R EEEAREMEH, LOTS(Lehigh
omnidirectional tracking system) ZZ™" & XX — M8 AT T IHEAATE. N KT8 X
2 e T B PR #EAT IR ER AR E B S P R A EE R X, LR AT o A 2
FB, (HETE CATIRE T XHZE sl 1k iy B AR Lt iR E7 53R A 3R 5 R X, AVS(Aerial video
surveillance) R4 ™ FEX — W REAT T RIEHIFFF. XGIHEEF # 50732 3) B AR 24T
PR HERE I RAUREE, MMM REEE S LW — P EEES, HEBS MR
BRI AR A RBAEN T, BB AL 112 3 B A5 3L i s e 7] fEH iR R,
Tsao Al Wen Xt It Ml B AT T 34187 .
2.2 BEREYS

BT — AU B B (5 R 48 A g A MPEG-4 v, $&H) T — IR [R] T LA BT A9 40531 4w 55 1
BRI 52 T (Video object planes, VOP)®" | DIz B3 T B W4 (Content-based)
WIEYE. TERG gt B, MR8 8 T4 VOP, R B VOP AR 4 HA4F &
FHAARR g REE, Flm, GsheE SIEREHEN TN EA LIRS AR
HIAR AL, AT DA 32 S i 22 Mot TR o {58 A ] A A5 B B AR D BB Y Jm B R R B 3%,
TR KRR T EASR. LM RAEARSNESRL, FHERA RFHREECR, #
TH#ATET AR EMEMR. (HE, X— K% REHMEARMESTE TIA7EE S 5T 5%
BUAFIZ B B AR 1 SR 4 E1 ™ T3 2 ] 5 th, 1 A B e O B e e 6 v

HHATHA R EBRREEARRNFERE, EERBRESRmGT, BRIMZ3H R
SHEIRERAEEIER &, B R B e BUERR H 2 3 H AR N T SRR BUE SR, 7EX 7 H
AR SCHR T AT RS P s, —EBEERHTIET & T A X MPEG-4 [E4
LA ) % T (IEEE Transactions on Circuits and Systems for Video Technology, 7(1), 1997;
Signal Processing, 66(2), 1998; Signal Processing: Image Communication, 15(4-5), Jan. 2000;
ete.).
2.3 =H4EWM

—EMERE LEEERENLAME. ERBARBREYV FNEXERZ G, @it
X RERE B = 4EE A GRS R R AE M HERR 12 W iR AR B B R #5 8. = 4EE M0 RE
e AR RS & LR — MR T 2. R ee% il —HEBR 75 =g 2D 12
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I HIREM AL 3D iZ23) HAn, WAL iZizs) B in L8, i TFeME=4F8, S
Zi2H HARR A ok, Wi A iR, X RE DA, B TE23 HAREErEL
TS BOR ER o B H AR89 & R H AT BR R [ 8 i — M, T =4eEAE AR REE T
JIRX — M 5577 T B e — NP TE B e dp . = YR TR 0 B B R e Y ) B SR E— 4
ER 7 5] A 4R H AR R SR R OS8R H AR, AN R B & = 4 A 75 B0 % B An A O =408
X, TR EFENERRZ B ZISE. AR=GEEW TR UAS L [32~36].

P00 B R B AR BR T 78 A L B ey = Ky 77 T 2 41, FEAH SGH AR R 7T LR I 5
BRI, Flan, ERBEM RS X AT AR R TN T A - PURRIE D
(Human-computer perceptual interface) H, J 32 BLA#H 4 0] B2 2 T 1 S 9 A B 34
MR T AR IR 5 FREE (Facial detection, recognition and tracking) 34
B 70 76 78 B2 T R K A R A i g B AR R, 468 1 T B st 8 7 9 A B 227
B X RIS 7] 2% BB EH B AT % F] (IEEE Transactions on Pattern Analysis
and Machine Intelligence, 19(7), 1997). T _L i 5 F A B #5 B B89 X N 32 3 B #0050 1R B &
P00 B % 1] 0 S — B 58 B RS )8, A R B SR X — [ B AT 7 0F o, Ferp ARk
WL IRYES 25 SCERA [41~44]. TEAC IR BER B, 38 W] LAR) FI G e 51 i RS8R H AR iy AR
AYE I B AR g PO IR R, X —HOR B A H R BB R M E R A (Image
Retrieval)[%NM] , A R EMG A T SOk AR B B E fR T L F T T (Computer Vision and Image
Understanding, 94(1~3),2004) #£471318. AN, ¥R EEH AR W B SZH (Virtual reality)
BB

gi LRk, FFRMCHEFRIENGEX, HFRBCRER ) 0BT

3 PUSEERER BRI B S BUAR

T B % ] R0 B 3 T LB AR B R R T B 0 L R B R s iy -t 4g 80 4FAR LA
BT, TSN AR BB A, X R0 AT S AT R B LA S E G o 1, SRR
SIS R, iz 3 B AR B0 B ER A AR IR B0 i S ER A M Y bl 80 AR
JeR % (Optical flow)™ ™ B i 2 )5, ShBEUGFIIMHHEANT — BRI . Hhxt
SCWE B R RN A — B RS E T A28 90 4R A, B OJETIE M SRk 5L
B LS LSO [55], HEIRUT, A CEX L-K ik TEE . (B2, JeRkmEmn
iz F R EME B BEX AL 5 W2 KK, ARMERG 2 2 EZR, Rl TR AR
JRBRPE ARG IRE X MR R BURK, R Z T AR IR 45 R, Xk S OB IRE 5 bR
FHZERFEEMRRKWES. N+ 80 FR 25, HH BT HAih A2 05 IR &
T, TN AEA T A —8Ik. A T IEREO X SR IT UL, B AR IR
PR RRAEAT T 4028, RIS T A B 50 FR R 1) 50 f v b BB, i o EL AR ) L 3 R B2
LT T RN A,
3.1 RKBREREEHE

e 7 [70 i v TR 50 R B B4 AR 22 AT R I Y — e L 4.

1) BV EH: RN VS BV, WIETE AR E KL/, Lk
P B 1] B3 43 Ry B4R AR L (Monocular camera) F50 BR 7 F1 2 3 R ML BR &% (Multiple
cameras). HHT, 48KZEAFRAIE T GV G IR ER 075 Horot T & 1%
EBHEATE, S8 L5 ERSEIREMEGRTS. B, 7RIS RS,
FETEALITRE MR XIAR A PR, B, fE—SE R ALY G, FE2HEHEHAZ BRI
PR TEE""" . ok, PEERILRAERGZ3 B FIEREE, MUXEK =M
RGBS EE S HARMEE R (5 B . 1EXHZ 3) B WRER BT b, R EET HiR
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B P B BHE RS E OLNTT & RIZF B AR, X —0E (Occlusion) &1z 3l H A5 iR B A X
—MEA TR, 3 SRS AR DX — (R RUAE Y R e, T 2 8B HLRETE R KR E LA
HeiX — ¥R . {H 2 AR LR B I — 1 B SO B BT A B A, IR R A0 (DK R [
PN RS B A R A #9432 3 B AR5 BAEBR RO R R, i T aX — MRy B 2 L A
SR R S ME R IR B R, A R 2 BB LR B2 0 SRR AN 2R 2.

2) BAFHLZE A2 BAGHLEE 1L VS BRHLZ 3. REHARHLE 512 3 7T LK EHR IR IR
(5] B 43 R AR AL i 1 B 52 3 B AR IR B A 3R AL IZ 3h et 2 3 B AR iR B, X T RZH M
IR R ST, FRIEAE AR L ok ot AN 8 B ik O 1 i K Sl A g > 07
Wz, BRgilbey, MENTRZE3  EinE®sny, XMEL TEYERSREE
(Background subtraction) #4728 L M (Change detection) REMS BUASAH Y REEH R, ©
ZN AR TREW LR RGEH HE, ERZEAT, HEYEESN, HiED)
B AT A AR, —Fo2 GO SR @, HARR LA LM% (Pan), A (Tilt) DA
B AR (Zoom)'™ s 55 —Fh RARMGHLAEE A BB K LR, WM EFR" 54T
B RHL™ b FEXEAEAL T, BT RART R RS B, MR ISR IR A B B AR
R MER A, WA, RSB IE S AR S R E TR L, ALK
FEME P (Mosaic) BT EHH StPRE—&, RS e IR IL i 1 i 0y 3R 5 O W 64T A
O RS HLR T E MBS, JER B — R L R O

3) TR thEI HAREE: BiE3sHiR VS ZiZ3h B s, MIEMST 23 B 3
HEg 2/, WG ER M B AT DAk A B E AR IR RN 2 B R IRER P28, B H R IREEH A —
AT TR, 5T N3 5 v o R AR et A T AN SR R B ARk EL AR E, BIAnTE MPEG-4 45
W, EOREE L — 2 3 B AR Ze i B R s B R BUE R AR A R 5 T
s A R RE, RN REHERR R B AR R 2 3 B bns BIERIN S| T 230 B iR, W
AR XA 58 B s R B Ok, Bl iy T B BOE B (Mumination) Y5 M 5 12 52 B HH - Yy
EHHBAZESE P OEER™ . ML BRSNS EREES, 7£2 3RS
g, UAFERIZA BIREY st EAIER (Occlusion), 73 (Merge), 4+ B (Split)
SN, XE L HAREREE B AL, A R SOk 56 T X S T

4) Gz s AR 288 Witk VS JENIER. ARIERHAIT 5Fi2 3h B ir 8B R H,
ALRFAR G R 0] 43 A X WA (Rigid) A ERERATIENIMR (Non-rigid) ATEREE. PriBNIf &4
BEANESEN. RGBT, GImER. CHILSEEXE NGk, Xy L fr
FOREH HEHITE, Ref A 3D JUMIBLAIFE &, FI, XX 223 H bRy R ER 2T 3D
TR B B 7 ok He e ke LT T AR R fROR HE SN B S AR AL B ik, TR, 3. A
s XX H AR — Pl B O R R A AR TE BIAR (Deformable template) #EA7ER IR, I
Ab, TEXT ANMEREE T, K T2 R v AR EEERRETE
Fi] (Computer Vision and Image Understanding, 81(3), 2001, Machine Vision and Application,
14(4), 2003) X4 5 N ABLA B BR M HEAT T 1442

5) fERRAFIIFIZE: FTILOGEMR VS LLANENMR. AR 4R BT (3 A2 R AR PR B0 R W], AT LA
PRI B R 0] 43 24 B CCD 38R Sk R4S A 7] U0 6 B B A0 5 R 3 T 1R Z0 & A AR S 1Y
ZLAMER B BE IR BR3P P 28 AL A MR IR R 43 A AR TRl B8 00 T (66 A . 0 B9 B SR8
AT, R AT OGRS ST HARIRER, T8 5 LSRR R T B AR IR R SR
¥ 3 P AR R AR TR A0 B (Image fusion), Tl —#E AT AR E Ho B — (R EEH £
B, AT AR A b B s o U A1 R 5702 3 H AR B 7
3.2 SbIB b PR R (O] &5 AY R AP R R

Xt LS B B AL R, R LA B AR T, — BBk 2 8 E R 1 L (Bottom-
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up) WALFET s S—MRRZ A BT T (Top-down) BYALERTT %, H I ) b gy 4b B 77 vk XX
PRz HEIEIK D) (Data-driven) {771, X FO AT 7650 5131, B8 MBS 51 H 3k
5 BRRZE G BT IREE. AR TR FE I ik XAk 2 ALK 3)) (Model-driven) HJ
7, XM — RO T B g LA B S 0 IR, 7E BR T S AT DR AR S ER
JERAMER, kA CECZ S, A B SO B WA M IR ER BiZ23h Hms KiRJE R
Y, PP KIS WA AR Bt B A AR AS ) AR 2 3 B AR B S BRAS . T %ot 5 7 ol SR i
BUHE— L A 4.

1) AR L. B b se B B R Y B % DL Divad Marr fYAL5E T FL B i e 0%
PE . Marr ACH IS R B EAE & N 2D & P R UK A PR OBT I 3 SR
3D YR TE AR A 2 AL . A, Marr FRLEE R A = BB B, S TR S .
FLEATLSE o N\ B ER S B R A, A B o BE AR AL R B A W AL L LA 3 A1 AT A 1%
¥ HARLE SE I B S\ EROR BE Z B RS 2.5D &, BPFELAVRER H A DA bR R B
AR KRR, WERANESRFEEE, FHMEhEARG, BEXZE D X 25D Ek
RHIP TG 3D KR,

SR, 7E B R LR IR R R, BREER B MRS siE 3 B AR Ar
BB, M, BIPEEE R, XY TR R RN B, AR EE R,
TERAGEMR R F 53 BHR A T A2 J5, B e E N EGRF I RNZEs) AR, X
R B M EZES HARZ G, R IZES) H AR TR, DA E R, XA
2 PR Bt BRI E AR TIRE SRR E S HARM A Z B E B Ll i b
WS4y R 2, B —2 A EMR AL B, — Mt B 3 A58 7 51 AR R4 7 T MR B0 5, 00
P R LA B )5 G2 A0 BR8N HARKR I, 7ESRERALR Sh 00 T — R Al i 22 1™
A 2" ARG LA RBGE S H AR, WRMEEE S B R R — B (Blob); 85
= H B, BRRFMMES, BREBUERNEIZES) HAR, HIR X E R#E1TIR
s BJE7E HAREREE Y B ik A%92 3 B AR B A 22 3h 7 2

XA AR S AE T RE R A M FE IR ERZ 3 H bm, (1 LA, HETCA KRR
55 P 3% B e LA R B B P O 0T g o R TR B L T L O T R R
WA, (B RBEIIZZE S, WSEHE3) H ARk il 5 iR Rt LR, e AR KRR B
ERRT % e S

2) BT T, ETE T AR E L Bar-Shalom # BRI 5 X0 B8 & BEAHE
PE 3 — T KRR R R R B e N 7 DU (Bayesian) FLBHEZR T, 41 HIRIRASH
SEl AR, TERGFR RN (Measurement) J5 A BIR M H AR S B B K G WA R 2.
Wk & vl, 76D HEZE R, U IR R M BB VR e UM B R —Fh < rE
o, EE R ARE S (State space approach) SEEIM M ERER. B EH & HARHPIRES 1)
B { Xk} h=0,1,2,., HH kb TRBERETEFS, RESREREME L, MNARSHFRED
T:

X1 =FpXp+ Vi (1)

HRZEBARB R 9 { Z k= 2,0, FRE B R BRI AL 51, R4 N B 45 A 2
B A FIRRAE, X A LI 7 R A -

Z =Hp, X+ Wy (2)

TE (1) F1(2) A, {(Vite—o12, il {Witr—12. RABEFH], #HEREENEM
M.[F 44T B (Independent and identically distributed, i i. i. d.). FE#fE T AIRSFIEMN 2
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Ja, RS a) RHE b BFZIETAT MM & + 1 B2 RS b) IE] £+ 1 B %)
AU I J % 00 I 4 48 .

BRIZTE k B, BIRESHEBRMER p(Xi|Z11), HY, Z1 ={21,22,-- -, Z,} TR —
HEMHT kB2 8 A I, AR T b+ 1 BRI SER, WX T kB RS R.
D) R S e R PR AP LR

B p(Xki1|Z1k) X p(Xpi | X i) p(X k| Z1:1) (3)

B p(Xit1lZr1) < p(Zr | X e 1)D( X j1|Z101) (4)

XERERT b+ 1 BZAWERMR p( X1 Zirg). HARESHEBME p(X | Xk)
MRS TSR YRERE ST (Gaussian) H Fi, fl Hy, HZHERFR (Lin-
car ) Bt, ATLARIFR/RBIEW (Kalman filter)™ "™ RAFFRAER, WH p(XiZ1s) F
P(Xiy1|Z k1) B ATE D AE = WA, Y4 F, M Hy AIELMESE R (Nonliear) B, 7]
VIR B R /REME B (BExtended kalman filter, EKF)™" 7' sk IS I AR, BT S 10AF
ZARSRE R WA, — L EKF 195 & UKF (Unscented Kalman Filter, UKF)®™*
an SRR 2 2% a) 2 B T L& i A PR AR A sy, TAT DA R S /R A RALAL (Hidden
Markov Models, HMM)W] BT R .

B2, MK /REIEE HEBLHEAEN. B, BN (Unimodal) BEHL. SEFn ALY
R RS, FRMRMSMAEEZIELE. EEH. 2838 Multimodal) #, Kk, —
iRz HFE R SRR B WL (Sequential monte carlo methods, SMC)*™**” k4% 1t ] 1%
PIXRAEA. LT IRFENE H Z B FFRZ BB OCE, EHF 1996 4, H Isard F1 Blake #2
i Condensation 82 J5°" A BIEZHEHE. HENHX —K 7 B8R R FIEM (Particle
filter), J& 4 Fi 005 BRI 07 4k AR RO BF S " EEE BRI % T (IEEE Transactions on
Signal Processing, 50(2), 2002) Xf W #47 T i1ie. UKF EAEW vl 8Ok T3 % T E A,
X FE L OB FUE I 8BRS UPF(Unscented particle filter)™™ .

H 00 ] T R e e R R R ] B S AR, AR ) SRR R 51 B R AR AR
IEBE, XM EA BB IR, FRE2HE LA, Fik—EZHER
SR R R (A T (B2, SER AR R AN T EE (Artificial intelligence)
FRRMERTTE, T HAMRZ AR ARWRMEARFIEACERE. Hh, @l BRIV E %
SLELIR BR AR LB, ARXEAESEhr LA A LI S ER R . R ) BRI 5 I R R
HES BRI GRG, F0R B R LA 3 I X ph Bk A5 SRR A, A TR
MRS H 550, LB AR EREE, SCER (80] HXt M T T 223K,

3.3 MRREREZE

M 20 48 80 AR EN H 7T K 13X 3T 25 4R, BT ARZ B G IR R 50k, 1988 4F,
Aggarwal fil Nanadhakumar Xti&3) BG4 FEEHAT T 84" BRES IHL, —KE
HETEWIER AN, F—RERE TS, WEEMERESESS, XHATIFL
BrEg TR, A FESCHR [7) AT [44] B, BERRSE R BRI Ar o M2, A R AR T I A R B
FETRREMIRER . BT AR BRI 0 IR ER A TR R IR, X PR RIS T HETRZ
RO B R T, RIS T 33K o o 28 O 1 o AL 0 IR R LR AT A 4.

1) T X IRER (Region-based tracking). T KIAY IR BRI A A BB HEG
5 HARMI BN (Template), i BIARE 1o BUR 5> EIIRAS BUR BB N A BA &, BIAGE 4
WK T HARWHETE, Wl AN IR; RIGEFIEGF, 2 A RRE R, X
TR JE EG AT AR B 5 T e FRRIE R A O, ST R @ EHEE vl F R T A . & H
FT A S ) 7 FTE U] SSD(the sum of squared differences), 41T =

C =Y -Jy )
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K, i g A AREER T J BRI R, R 2Bk s G e, me
PEFI ., R, R/REWMNEE, DEHEEE S Birgg . XA ER A
TET Y HinARBOERE, WEEHEART &, REBETRE. HERGELERN, YR
RBECRBHMER U E; HIR, FIRBERERERAKR, BHARRBERKER, HNHEE
WHETHESERERNER. G T XA REER T2 W [99,100]. FL4FER, Wk
T IR B R 7 R S TR AR 2 W 2 AT A PRV AL I B AR 0L, X PR AR 2 3 AR ESS
AT, WARREIER BN E AR RS, WA SEE R R, PR — SR A
yE G [79,101,102,94,103~106].

2) B THHER B YR (Feature-based tracking). & T-Rp1E i BRI 575 — Mt % A AH OG5
Y HET KSR ERIEN AR ZATE T, JFEMEH BARBERIE AR X5, TaT
08 E bR B A B R R IR R AR AR A A DG B A X S . X PR YE A S T ED A B ARG
R woREs, HERR - ErT I E S, BT e R EEAESS, HAh, XFh7
LHRREWESEESHEA, WEARFWRESR. XFREROELE: MENZHE
B, Anel A B A HE—HFAESE 2 X —MEAGRANE. ERARIELZ, RO/
FEAK, HAEZ - ARR, Sk [108,109] XX —mB AT T 8. 7ERFIESRI, — R
Canny 73815 HARB I HEME"" | iRl SUSAN B35 Hizm MR . Axk
THRIERIRE IR T 20, [112,113].

3) T EHEMAIEEE (Deformable-template-based tracking). 28 7 Ay 2 40 PR B 11 2%
T LA — 2 PR A R A8 T O T M B 28 STk [114,115] o, BARBEIAR N — 2 F% (Hand-
Drawn) #yEF A #IZRE, 2%l @t J7 e S 07 W By 2R TE 2 5 R R 5L BARAHIE ., M
M REREE AT RTHER. FERNRRESES, BFhEHWZEEARER Kass 78
1987 4EHEH iy 3= B %8 AL (Active contour models, ACM)™” | X #R K Snake 5%, Kass Fi
TEHIREE. Snake BIAAERE S A HIRHIBRES, WXHZSh M BREE™ . X Fhse
5 R IR S U I 45 4 REAS T I M AT IR . Vieren SR T —FhJE T Snake UMY
Z HARR ", B B H S, {5 Snake BI% LESE S B HIFMIRE:, X T £ BIEW
BR B B 2 R R 3 T K T4 (Level Set) J7 Wil Eshi A" XM BF R LA &
T [122~125).

4) FE TR R EE (Model-based tracking). X AR #EATHR EERE, WA =B XM
R ENREARL, 2D BORLAT 3D MIAL. (HRAE SRR B, 2R A
E 3 HARAY 3D BALHEATIRER, JEHX TR E" R HEA B §mt
ARG H AR = 4E 5 M BB 2 SRR, RIS IR LR i BMRF 4, B b B =
BRI SR, FEMARE T BBz 3 280 XM kpg i A&, TR R o A B AR
W =4E2 Sk, RIETEZE 3 B iR S E N T, WABM PR 5. (2 H o S 1E
T, B HTHRE BB T LAIBIELAAS B, FEBL S AR s T BLRE Br A i2 3 B i iR L
BB AR R RMERY . XERFR & T 5 TAAI A IR BRI M A, RIS, BT 3D BB IR
AR A FEERERZEANE, RYELILEAEZED) AR, AXRETRANRER
WA AZ W, [73,74,126,127), TERGL R L5, AE2 X 3 T IR0 A4 BR B 50 0 AT T 140
HIIr44.

4 PGB R TR A ME S R B

4.1 FSERERE)E P =
MR A, A0 B 5 ) R T Wy 9 32 B i T A T 4 D X A0 3 BR B B3 =
AFTERIBR, BN G, MR AR BR.




4 3 RS AR B R Gk 611

1) G #4 (Robustness). Frilf &1 e 469058 IR B2 05 RE AR 72 25 Pl R BE 28 4 T 5L BA XY
12 3 H AR RS R AR IR R WS R i Sk R A R BRI A T

a) PR IR 12 3 H AR I LIS AL

b) i23)) H A5 BT b PF 5 6 AR 15

c) H MBS 51 52 Bl H AR AN AL AE T A 42 3 5 5 [ i 32 Bl B AR B4 87 B 1 2k

X2 3 H AR AT = JEE A RE A A A D LS S O B s Ry AR B, 2T 3D #Al
H R B2 L AT TEAR R AR LA peaX — I, (2T 3D MR BR B 593 BT A TE Y JR PR ™
HRH T EELRRE TR, 2123 B ARPr A PR 56 IR R A R, SR R SO
15 B BB R A5 AR O R B At B L 6 R B Bk — MR 2R A, T2 T MR AR Y T 9 1 R
A3 AL W e, AR 32 3l B AR Y 38 G (5 S RE A 0EE S 06 IR AL 32 Bl B AR Y
Wi, EAER PR 5L ZO 2 3l B ARy i A JE B H e H AR G X TR K AR IR XERY . 3
5 v R WL R 9 S — M R TV, ) T P 5 AR AL i ke 25 Tt — R A B R B 9
SRR TR 2 BHR P T AFEAR KRR B LA — [, (HIEMETTE, £
TENLEI Y X TINFRIMER. &2, X000 R B 53 i 8 M ORI A0 i R B2 1] R
R EL, HET, ZNETIE IS A SRR B k.

2) WeHtE (Accuracy). TEMUEIRERDT TS, MERRMERISH A TrE, —REXE3HIR
R A e YR, 75— A2 s B AR # e s e, Xz 3 B An e il s v B B2 R
R RE R A2 ) B AR a i M i e, AT 3 o X B S22 2 H AR AL I A AR, aX — A
TERUIR M R G R BOR LA™ ol T S5 BR B BB P AR FE R B MRS, AR MESS B 45 P3R5
FAFTXTE 3 H AR ER AL I, AR N RETE M R AN R Z 7] F-5R — 4 (Trade-off).
Xtiz g Hn o> FI R ERRE EE N TERGES M, %ML LR E R H (Image
segmentation) W&, ESBLHI T TR FIBA 2 FIFE, (H T v o i 53 %1
HiR, HEHERAE —FE AT A R E A BTE" . FERE IR SR, X E R F
FIeRiZ 3 H AR 43 B, TEZ R A B ARA0E 35 B 2B B ARG SR, AR R B %
o gkt E R ES A B B ARG A E. T RSl A R s BNt iE B E AR
WHy R ATk, — BREMS L B2 3 B AR By HER R A AERR 2 8, 02 Bk REA8 HERR AT
123 iRy iz 3 (5 8

3) BRaEM: (Speed). — A~ HYMLIE BR 55 28 S8 b 20T RE A5 SE B 32 3 H A i) S I R BB
330 3 T SR R 0 6 AL O R, R R BR SIR A E A X R
FERBERAER, XERAEERERNREAZTRE, RYEAF LA ZR. #
W, RERFIAR LB LTI, HRERE RS, ERMEARARENRERE, %
IR AIAR 22— olvad 4 /N 5 B B SR 2 S A 07 TR R M e 23 0 A B/ N DR A ks
BBy RALEE, 55— Pl 8 2 i v e A {2 52 B S b g 00 0 R B

AR AL R R DA P ] A R B M 2 T B R R B A B LA 32 B A
50 B B 5 AR O T W 44 B O — PR XA - il A T 4 o 37 v S B A PR o R [
XTI 3 LA P AR 70 0 A K BB B E A DA PR B PB4 47 PR AR B A R, T 1 R ke 7
TR R B E AR AE R Y 51 3 A RERG HER Y X IR, BRI H iR e B AT . Bl 55
S5, MG HI TR E R M RS B A S D, T PG I 1] U e 5 A R S A A
TR REXER. BT 2 A S B B B R T T W 4 PR YETE £ 8 SR (37,41~44,98,128] FAfAY
prigik, Hor prig Ko & — A S E R EAT IR
4.2 RE

LB A B G MERE PR B WL B0 IR R 2R SR S AT A R R R B T Y
T7 1A AHARSE IR BRSO TE X J LA T7 T P B R — AR AR R, ROF BRI &R
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ABI B ER PR R R AR —E. T H A AR RA — P ER R, H
RUeA A X LA SL. [, TETHSPLASE P R SR B A E 2, XAt T3
TR R BIAR R R, (B, TR BORBA ME MRS, FHFAURR T ATl
B LA T . BEE T EALBOR B AR &, WS R B B AR D T SRS S Y
BbPARZ —, TE—HRBEARTRABORMEZERNIER, Flintlas ABoR, B RERAFR
g, EMIFEHORSE. FEEJLHER, BERmRormiea T ERES, fitay
BEARTE K st 8 v v AR S 0 FFT X S0 %502 T R A PR S BR B (W) . (R, VA8 R 50 R
BORTERTRE BB B LR EE VR W, (EURFER B HY SRR A A2 i 7 0 085X — BoR 7%
BUSRA SRR R, FEXT ANTARAE A 15 7 2 TR 89 5 T

5 HiRE

AL B % T 24 T+ AL 58 S8 B RO TP, AR SO — MDA T T PRAE 4
Z3. BIE, MZBORN A EE, BITERSE A, R A A = g A S5 = D7 T Y
MR TR, HIR, A T XEARMBITIAR, 5T HAH -8 HTE N
TIEREMM X TR HEAT R, SEXEIR ER M AT T 026, IR 41 T AL B S0 IR B
[va] 58y 7 e S5 B BT R 1) R B T B, e R B R R R O vk 2 R DI 2R AT
TG, XV HEEET KB BR R, 2 TR IR BRER, 3 T A AAR B BR B T 2 T 6L
RIBTERES. m, MFEHITR AT AL I AL 0E BR R S0 B o W g S P R, DR B0 2
PR AR A T PR A R T 288 ) R, I o g o R B R U T R B i
TTRE.

AR 3CE IR T 3 14 R [ P SMERLBE BRER DR T7 T BB TSR, I TR Z % S0k
FiEH —HZRERESH K. B TSGR EA E iy B se Bk, NIk, 7ESCutiEsE
LEZHICHE T HTHRSC. WA SO R ER BB A 41, A BB A S S B FEA
A TR AN RARMA 157 B
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