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A Robust and Efficient Video Moving Object Detection and Tracking Algorithm
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Abstract
based on the background subtraction method; an adaptive local threshold selection method on the use of entropy power

A simple and efficient moving object detection and tracking algorithm is proposed. The object detection is

and GGD (Generalized Gaussian distribution) is proposed to get over the noise influence. Feature based tracking method
is used in object tracking. A feature named LICS (Logarithm illuminance contrast statistic) is proposed, which can
effectively represent the objects’ appearance. Tracking of rigid objects by LICS is stable when the objects’ illumination
and posture are variable. The Kalman filter is used to restrict the search window and reduce the calculation. A sub-block
matching algorithm is used to handle the objects occlusion. The experimental results show that the proposed algorithm

has good performance.
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JEE B L7 P R TR R DR/ B AE [ . 2
U T V084 SCHR [9—11) &5, MHRFAEE IR 2 I
R PEARGRIEAC, 1 B S A, bR N
AL EE, FARRFIE (L AT 2 25 30k [12]. SCHR
[13—14] AL G AEREAT ER R, WA b T IO e
IsEm, (HL 2 iR s sh G T LER N HE, 1 HAER
AR 5t T ME LK e 3l H R AT 5020 IToR. STk
[15] Ja el vk 550 F AR XA 5 B0 B 7 AR ek
ATERER, BUOKRHIE B OLHAE T 52 H A5 TR IR AL 52
M 8/, AR A58 0' R ) AR A0 LU B URE, BESRAG 4T 1Y)
AP SN ARl v 7 = R s D W S TP N
HEH—F LICS (Logarithm illuminance contrast
statistic) HFE, Kt 5| A %) CCH (Contrast
context histogram) FFAELS o HT Y5 ' B AR Ak (1)
SO, A Bt —E BTSN RE . R LICS %
fESS & Kalman JEHO0 H AR BEAT BRER, W47 240 e
R H A 122 25 AR AL R R AR A0 BR RS e PE 1)
SO, SEILARBER I O0 B A0S HRERER. A Ry A DX
RFAETEAT /G JC AR R IE 45 i) .

2 ETHagErEHaENEERNEX
2.1 ETHsERIBIEERE

R A ACE B, —NEEUES O Bk H 2 X

H:

H:—Zpilnpi (1)

i=1g

IRE N TS~ AN

N(O) = lere exp(2H)

r s B G0, 0) BIfE BN
H(G) = In(oV2me)

RIREN :

N(G) =0
AACSR e U A A I Al B 1 b B - FR) 46
AE/MIAE 5. U, —ME SR RE I LT e s 4
RELG 15 "5 AN SRS RE A AN, SCHR [1] Rf g i B P 21 13
BAC L, EHR S TTLUEAE TSR R X A i e
G &M S = X+G. WHE R RIFREZE ATl b

_ /oy L exp(H)
HAR > EIRTBIE 0 AME SR bR 22 s b, B
0=k o (3)

SCHR (1) 7, & PRI EE 4. 5 B 6.
2.2 ETBENEEHERNBRENEZ

L sth s s, 20 5% S g ER
IKEEAE O(S) Mit: O(S) < 0, Wi s Eg 25
B b B R R AN T BIME 6, X (3) AT
th k> O(S)/o. WA, IR TS 5 EHER 551
(R X B BEAT ISR, DASEOLB(E 1Y) B 38 N L.
1 B R 7S A F AR A, SR gE - B DT
ARG SEBRE L, P 22 70 BG 70 R AN KN
L x L WG, SRR UG B O R B &
N k. 75 BB RISRBCR s 5ok, A isqT
IIRMEEDT SRk 2% 1 R EG.

A1 G A i) 25 B R R B E
Bk W5 R

1) Gt =0 EE S, MKEEE T, #2150 (1)
THEE S; [

2) 10 (2) tHE S, MIE BRIbRHER 04

3) XS HHIEE r MEFRER B, SKIILAEER ¢
Wi N2 40 k; = max(B,)/o;, H max(B,) &
NMEFR B, BRI KA.

ZICLERDER, el f il (f > 30) B KR
ZEor IR R a, AR R AT 2] A & fH
FEo (kyska, -, k). ARYEWEFS B0 A S 5, TS ke
EFPANEAE—A Mo A, A T ik k 4
Fea, FATRHI S o Ainon kAT ik, w133
I KRR 3 A1 R R -

k
- (6% _‘t;pla
Fk) = /_o@ ot/ ¢

Hp, g = U\/ll:gﬁzg, I'(-) & Gamma K% o N~
Xl o RS, 2 o = 2 I, |7 s oA
S m T A, Moo= 1 B R R F b




8 10 K DA — PR AL AUE B H A B ER SR 1057

O, M o — oo I, WHAIE T P40 4.t TR
SRCIAEAE, A4 ST 0 A R L 2 107 20 A1 il
PRI 43 A B T I M R

B B U WA K, AT AR K <k, (OME
AL 1. % X = (k, —p)/o, F(\) 118
5 N Ao (EUEA E, 24 X =3 I, MHTEI o
B (> 0.6) #H F(\) > 0.99, nl3 L TATHIZR.
FARII, 4 Ky = p+ Ao ARG SCHR [18] M3, W
RIS o WA N

_VTGIN/a)
I'2/a)

b, m o An K I —Br 4ok, et &, A 1ME
W3, TBIRZH o WIS % 30K [18]. T k. 1Y
Y5 o B b, 4 7 B7 15 200 BT R, FRATT 5
ff o > 0.6.
W S EHR A, K A B0 BT H bR
-
1) R 2z EUR S, G BRI HEZE o5
2) #% (4) XA 0%, 1528 (1 EHR T,
I(s) = { 1, WHse B, 3HO(s) < ko
0,
(4)
3) SRHUEEAME E YA T B S Ky
max(B,)/o;;
4) X2 ky < ke WG EBR, SR SR
SRR EL. B A A:

pj+1 = (1 = 7)p; + Tmax(B,)

mj1 = (1 —7)m; + 7|max(B,) — fj41]
SRR OB SO SR R B, BB RS
oo MU EES K,

3 1BFHIRIRER

12 7)) H br B R H A4 K B bs LICS ¢
fiE. LICS HfEsext CCH LM e, CCH HFIEH
Huang % M0 2 H, X T SIFT (Scale invariant
feature transform) H¢fiE, JLvt 8 fij 9 B A7 SIFT
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Fig.1 The segmentation of object for LICS
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AT RN, L IEH R BRI AN AT 2 B
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FE PR BT BEAT 3 U ECERAE. ) a2 7E ER R
IS JEAT 73 B DT RC A A A 5 A AR Y.

3.3  BRENRERE AR BIRRIE

PR RSV R AR R LI 2. 6 N (R AL
EGPH, 51 2 — 1wl S P RES
B k. TS EONEE o Wi EHGARCH BRI, $EECH
FrIX I LICS FAE, # H brfr E A\ Kalman 3§
BEAR T H bRAE ¢ 4+ 1 WURIALE, FE 5 B s S5
k. X564 + 1 Wilg, 1 et HoAi H bed A LICS
FRAEBEEL, AR5 KA @ i Kalman FUNALE w x w
A0 85 Y ARSI H A T H AR LICS 45 HEDTRC,
T VT TC Fl T U 1 R B, G SR R MO T i R A T
P4, BT HERS AP S 19 B PR A5 . B FH R it
XF Kalman JE 3 853847 50 5T

: ST ﬁj/j BT
Ifl flES A
s .
A W %g —nqi

Kl 2 FREFEVEREARAE
Fig.2 The whole process of object tracking
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SRS, B 73 HE R A2 320 x 240. &1 3
S5 H T REAS R A4 FR LK 81 PG A AU A (1) g
FCFIRR AL MUE (A FTit/ Si%k). b, Fountains
A UANER, A B BRI Waving leaves
A KA B I 52 5)); Ocean waves 71 A BT 41
FUG R IR B3 B0 T ASR 7 30 H A Al 25
R, WRHAHF G, 22Br T /NT 5 MEFE AT
VEI X, 55 —AT A IR MG, 28 AT AR SURE
g g G EZYR/AN 8 x 8, ZANF AT 100
Wi I ZR; 55 = AT 29 SCHR [19] J7 7 PA il g5 45 26504
AT 0 3CHR [1) 7B g5 2R, B 220k [l e Y 8.

Ocean waves
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Waving leaves

420/1016
y

3 BRI R el 25 R
Fig.3 The testing videos and the object detection results
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%2 WoR T =Moot = AN BEAT H bR A
DI AL B JE (fps), Hop s TR AFE. ATy
FEFSCHR (1) J7iE R SE5 313854 Celeron 2.66 GHz
CPU. 512MB WAF, 7 Matlab 7.1 5%, CHk
[19] H LMK IAE A 3.4 GHz CPU. 768 MB W
17
F1 HARRISTEIT G5 R

Table 1 Evaluation results of object detection algorithms

LB AICTTiE Sk [19] JriE SCik [1] Jrik

Fountains 0.7224 0.6422 0.5021
Waving leaves 0.7849 0.6084 0.3277
Ocean waves 0.6507 0.4840 0.5753

SER IR 0.7127 0.5782 0.4684

® 2 HARKLINE A TE E (fps)
Table 2 Processing speeds of object detection

algorithms (fps)
LB ARILT5VE: SCHR [19] ik SCHk [1) ik
Fountains 27.73 22.03 45.24
Waving leaves 27.62 21.09 42.84
Ocean waves 27.32 21.59 46.35
RRCEES 27.56 21.57 44.81

4.2 BFRIREEIE

T HARERER T 5, H b I &5 5 10 L S8 0 BR
BE S BATAR IS, 5 4.1 9 1 SE I F B A ST
1 B ARSI S A MRS, BRI, e R i SE
6 B B0 A SCHR A LICS 540 T H bR iR i
A %k, T LICS FRAE AN E A T AR IR R
BE, FTUCRH T 5 AMAAEAT LA R = A28, 15
LICS FHERS Hbr#lgel ok 8 A7 Xk, w HUEHAD
H 6.

SR 1. 7E H bR AR R A AR A I AT BRI
KA 4 Frostilsi, 2 #2320 x 240, K S 220 My,
A 3 WY E B H AR MBH 6 78 2 1 X ek
NFVEFWBA X, H AR SR R AR T BRI
Ak, [ H bR R BE R A T Ak, ASCE VLIRS
SEPRAEA R ERER.

P

LG

P4 HARSEBE R AN I ERER R
Fig.4 Tracking objects with illumination changing

T AR LICS Ry AR XS T P4 355 0 [ A 5 B 1L,
Sy AT 3 A HARFEE 4 Fros ity 3 AN TF AL
B EAR, JF S H bR AR AR L. B
A HARAE 3 LA I R A Ay Bis G,

i | Bhattacharyya #5557F 5 R — H bR EAT S W
NAEAL B R IE AB;~ A Cyv B;C, T8 AR AL
Sim = & Y0, maatol Hoep L, | K, 43102
RIS N 4im&E Ly K 15 n A~oc%, L K
T )15 B A DL R T 1. 1A R L
%3, Hoh (k) LICS 5 LICS (X 5l & fi & A& s
FER BT, W, ASSCHEH ) LICS HEE 5
T HARSERREAE (T E 5, i ELN TR B e I AR
WA B G (k.

I8 2. £ HARMERE. XM PETS'20010
FCy IR AL AT, A I ARG B S 350 i, 43 R
320 x 240, A PEPAFEVIA HARH L. K 45
ULV 5. P G A TR AR 4 1) R A e,
EBEEEE . B8 AR SER A T R, [H
A5 B 2 3 Hbx B, A SCH L RE KL H Ax
(O MERR ER S X RRAT P R i 1R B 3 40 O
AokGe il LICS FFAE: i AR LB F RIS A 4 A
oy, e L K R R 1/5, FlA
3 ANEAAE I PRIy, XA AT E AN 8 4E
(f) LICS H5AE A & o5 i HOE A IR S AT
PRIEE, 1 HL AR BT — A N4y 28484, vl
IV H b 0 5 LU H AR A B R HEAT

X7r.

K5 2 HARIERERCR
Fig.5 Multi-object tracking results

K96 3. HARA AR fERER. R 6 Pror
PUI, 7373 320 x 240, KBE 150 Wi, IEA DU H
YL FEA AT R AT, AR A S A IR
Ja oIt 8 T MR, BRI Kalman €
P T HARAE T — WUt A 2s KA, SR 5 R 4
LICS RFAEVEBCHE DURA IS 75 LK A AR 1, AT 4
KR TESR I A HEAT H AR I 7> DRV EE B A AEASE TG
R H AP 3 9 DA T B

Bl 6 JERIREIL R IR ERERRCR

Fig.6 Tracking objects with occlusion
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Table 3  Similarities of the same object with different illumination
AL AB, A Cy B,C: AsB, A>Cso B,C» A3Bs3 A3C; B3Cs @]
CCH 0.8140 0.5916 0.6969 0.0853 0.4904 0.2154 0.6506 0.3567 0.2882 0.4655
LICS’ 0.7975 0.7101 0.7185 0.7720 0.7763 0.7396 0.8876 0.7996 0.7712 0.7747
LICS 0.9165 0.8218 0.8681 0.8055 0.7907 0.8598 0.8716 0.8424 0.9004 0.8530
®4 HARREEVE 85 R
Table 4  Evaluation results of the object tracking algorithm
R EEpa AR S0 1 S 2 S 3 1 #E
TRDR TP/TG 0.8868 0.9129 0.9667 0.9221 BRI 1 BT
FAR FP/(TP+FP) 0.0070 0.0222 0 0.0097 BHEE O LT
Specificity TN/(FP+TN) 0.9836 0.9541 1 0.9792 AR 1 LT
Accuracy (TP4+TN)/TF 0.9136 0.9257 0.9800 0.9398 P 1 T
PP TP/(TP+FP) 0.9930 0.9778 1 0.9903 BRI 1 T
NP TN/(FN+TN) 0.7692 0.8320 0.9524 0.8512 BT 1 s
FNR FN/(FN+TP) 0.1132 0.0871 0.0333 0.0779 BB O Hilf
FPR FP/(FP+TN) 0.0164 0.0459 0 0.0208 I O lf

R, 2 B K 2 HOREP SER 7 20 o
FORWr: mag AT A TN (True
negative). TP (True positive). FN (False nega-
tive) Fll FP (False positive) Mi%, 35l L h: TN,
Wy s R R 4 Kb B A2 8) Hbx; TP, BRERSS
R 204 A Hbr 5 ESEHRMH 56 FN, 35
A5 H bR, BRERE R i B IR 45 AR
FLSEHFRA—EG FP, BRERS R AI25) HxR, sk
B L AT B B S H Aw B BRER A5 A — 2 Horp,
—HUE R A AR O T 55— A H AR AL
TN, TG AL SE H ARSI, TF L
AU, MRPE LA 28, W AT SRR JLITE b
TRDR (Tracker detection rate) . FAR (False alarm
rate) . Specificity . Accuracy. PP (Positive predic-
tion). NP (Negative prediction). FNR (False neg-
ative rate). FPR (False positive rate). 3 4 4|
TERIHRAR T AR PP A . 3R 5 FI TR
SRR AT 3 ANLAEEAT H AR + PREZ AL BE
W, SEIIAEE A 4.1 AR
5 AR + BRI A0 B R

Table 5  Processing speeds of object detection and
tracking

SR SR 1 S 2 S 3 T4

W (fps) 25.58 16.44 15.12 19.05

4.3 BHRIEEZERE S

L FAl ) BRER SR AT L, oks 7~ yE A% (Parti-
cle filter) 5%, &5 T /7 5 Monte Carlo 83 777k

i AR ik 2 —, e S AR KR
WA TR 2 /0, W ARER, AL
ST REMERAEAT B PRERES; S B (Mean
shift, MS) S AH G, AR SCEVLEFH Kalman 38 )%
TOI &5 FAT 5 R T B DX 3, BB A A R4
1 HLVH SR s iy . SCk (23] KR ) MS 5k
HEHAT T H IR0, AR TR 20 MS 5k £ ]
FERI R LR, WAL A

Cm = Nr(ch + thu)) + Nbcs (6)

Horr, Ny P REEACREL, Ny o B AR R AR,
N, A EITEEHA, e B IT - AU, ey
S IEARRE R T O R — R A B SARY, e DUt
SAHUPEAR .

AR SRR SR I % T R

C, = (Nt + 1)(Cf + thl) + NyNc, + ¢y, (7)

Horr, Ny O Kalman JEJ & TN 45 R w BN H
B HFRANEL, ¢ A EAMMEER LICS R AEfE 5
A, ey A LICS FAE I &AM, N, 4 LICS
RFEAE ) = I 465, ¢ o Kalman 00 (4 3 5440,
X EARE AR 1P E R 8 EH A N, KSR
(6) AHTFIFAABLEE V5507 1%, VR EARLME B AR Mt Ay
Cg.

X (6) AT (7) HEATERAR, 7R (6) , N, HIME
MR SO [24] sS4 Rk 4, (7)o N, (1E
X T T AATUE 5 R 1~ 3, 1% BLIRAT TR A 3, A
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N, = N+1. WKl (6) A1 (7) A 210 (8).

C, — Ce =N, ((e, — ¢f) + Ni(cw — @) +
(Ny — NeNy)es — ¢y, (8)

7E3CHR (23] B, Ny, = 212, fRRCRH 32 4
() LICS #54E 7 &, W N, = 32, N;N, = 96, f
Ny>>N,N,. ¢, WitEZR/DAE 3 ok, 1 K
PAIMIRIE S 1 IR, ¢ MTFRER 1 YOO 1 %
%, WHEOE ¢ = . cp TTFERESMRIG RN
JIE L, R REEZHHE N N, i Ny > N, ®
BMEBEBEUEEN ¢, W ¢, = Nycp, ¢, 2D
A0 1 Ok, 2 ke 1 IRBRVERN 1 IRTIFJT. ¢
ML Ny, WOIIEA Ny KR, BH N> N,
RIEA ¢ >>cp. Kalman PN 1) vHE EAR AN, AHX T
FAN IR LLZBE AT, ¢ &~ 0.

I R AT, TR A SR R B R I
T MS Sk i MS Sk, Wscik (23],
WA ERR T2t MS 59k Uk [24—25)
Kalman 3§35 MS 8L G, 7l MS 8%
R VEL, MR SCHR [24]) MSEIG45 R, N, {5
Ky 4 WAy 3.5, HAHSHRAIRG R T AU,

5 it

ASCHREH (132 2 H ARSI 5 B VA AR
PRBFRS B o Kb BB S8 45y T A AT B A ) 4 R Bk
FESA: 1) HARKIGZ F 6 B8 B8 Y 7 724 52 R il
B, S6F AN ) A RIS R SE B4 F SR, Sl B O
I (L T A R0 s S PR S ORI H A 2)
KT SC i 30 0 A 40 AR A, AT A Hb A
AEAS i, TR ATE T BE N AR kAR
BIAIE o> F A, I PR BE - 75 3) et
LICS $FEH T H AR MERER, J145 4 Kalman JE9 %
HORURUERE 3 AN WLV N G 42 o= S =R K5y LA
MR EL ARG I | YA AR A IR B 5 R () Sy, 88 i B
BRI S E.

GOTE A AR — Y H AR AT
S PRI L DX 3T E AR RS ) SR AN BRAR 5
A O HENIAR B AR I ERER, T3 — D
LICS FFIE .

References

1 Franck L, Marc L, Francis F. On the use of entropy power
for threshold selection. Signal Processing, 2004, 84(10):
1789—1804

2 Zuo J Y, Zhao C H, Pan Q, Lian W. A novel binary image
filtering algorithm based on information entropy. In: Pro-
ceedings of the 6th World Congress on Intelligent Control
and Automation. Dalian, China: IEEE, 2006. 10375—10379

3 Shi Hua, Li Cui-Hua, Wei Feng-Mei, Wang Hua-Wei. Mov-
ing object tracking based on location and confidence of pix-
els. Journal of Computer Research and Development, 2005,
42(10): 1726—1732
(Wite, 234, M, EHEM. B TR F0E A AL B 2 3)
HbREREE. VHEAIITL S K, 2005, 42(10): 1726—1732)

4 Hou Zhi-Qiang, Han Chong-Zhao. A survey of visual track-
ing. Acta Automatica Sinica, 2006, 32(4): 603—617
(ko Wham, MOCERER R Gk, A Bk, 2006, 32(4):
603—617)

5 Moeslund T B, Granum E. A survey of computer vision-
based human motion capture. Computer Vision and Image
Understanding, 2001, 81(3): 231—268

6 Wang Liang, Hu Wei-Ming, Tan Tie-Niu. A survey of visual
analysis of human motion. Chinese Journal of Computers,
2002, 25(3): 225—237
(EsE, T, A NBEhmMMse s i gk . TN, 2002,
25(3): 225—237)

7 Kumar P, Ranganath S, Sengupta K, Huang W M. Coop-
erative multitarget tracking with efficient split and merge
handling. IEEE Transactions on Circuits and Systems for
Video Technology, 2006, 16(12): 1477—1490

8 Han M, Xu W, Tao H, Gong Y H. Multi-object trajectory
tracking. Machine Vision and Applications, 2007, 18(3):
221-232

9 Lin S P, Chen Y H, Wu B F. A real-time multiple-vehicle
detection and tracking system with prior occlusion detection
and resolution, and prior queue detection and resolution. In:
Proceedings of the 18th International Conference on Pattern
Recognition. Washington D. C., USA: IEEE, 2006. 828—831

10 Zhou Q M, Aggarwal J K. Object tracking in an outdoor en-
vironment using fusion of features and cameras. Image and
Vision Computing, 2006, 24(11): 1244—1255

11 Xu L Q, Landabaso J L, Lei B. Segmentation and tracking
of multiple moving objects for intelligent video analysis. BT
Technology Journal, 2004, 22(3): 140—150

12 Kaneko T, Hori O. Feature selection for reliable tracking
using template matching. In: Proceedings of IEEE Com-
puter Society Conference on Computer Vision and Pattern
Recognition. Madison, USA: IEEE, 2003. 796—802

13 Chang Fa-Liang, Ma Li, Qiao Yi-Zheng. Target tracking al-
gorithm under occlusion based on feature correlation match-
ing. Journal of Image and Graphics, 2006, 11(6): 877—882
(W kese, S, Frid e, RGO N 3 TR LA SR UL H b R
Hk R E KSR KSR, 2006, 11(6): 877—882)

14 Zheng Shi-You, Fei Shu-Min, Yuan Xiao-Hui, Long Fei.
Occlusion detection and tracking in image sequence based
on the affine invariant. Signal Processing, 2006, 22(3):
434—439
(BUEAT, PR, FERHE, Je K. BT AR IZ 5 H bRt
DFIRES. {55 4bF, 2006, 22(3): 434—439)

15 Cheng E D, Piccardi M. Track matching by major color his-
tograms matching and post-matching integration. In: Pro-
ceedings of International Conference on Image Analysis and
Processing. Berlin, German: Springer, 2005. 1148—1157



1062 H ]| 24

35 %

16

17

18

19

20

21

22

23

24

25

Huang C R, Chen C S, Chung P C. Contrast context his-
togram — a discriminating local descriptor for image match-
ing. Pattern Recognition, 2008, 41(10): 3071-3077

Cucchiara R, Grana C, Piccardi M, Prati A. Detecting mov-
ing objects, ghosts, and shadows in video streams. IEEE

Transactions on Pattern Analysis and Machine Intelligence,
2003, 25(10): 1337—1342

Wang Tai-Yue, Li Zhi-Ming. A fast parameter estimation of
generalized Gaussian distribution. Chinese Journal of Engi-
neering Geophysics, 2006, 3(3): 172—176

(ENH, ZEW]. — R il 1 i 2 Bl vh ik, TR ek
AR, 2006, 3(3): 172—176)

Chen Y T, Chen C S, Huang C R, Hung Y P. Efficient hier-
archical method for background subtraction. Pattern Recog-
nition, 2007, 40(10): 2706—2715

Wu Q Z, Jeng B S. Background subtraction based on
logarithmic intensities. Pattern Recognition Letters, 2002,
23(13): 1529—1536

Li L Y, Huang W M, Gu I Y H, Tian Q. Statistical mod-
eling of complex backgrounds for foreground object detec-
tion. IEEE Transactions on Image Processing, 2004, 13(11):
1459—-1472

Bashir F, Porikli F. Performance evaluation of object detec-
tion and tracking systems. In: Proceedings of IEEE Inter-
national Workshop on Performance Evaluation of Tracking
and Surveillance. New York, USA: IEEE, 2006. 1—8

Li Pei-Hua. An improved mean shift algorithm for object
tracking. Acta Automatica Sinica, 2007, 33(4): 347-354
(Zte, — PO Mean Shift BRERSVE. HEhik2EdR, 2007,
33(4): 347—354)

Zhu Sheng-Li, Zhu Shan-An, Li Xu-Chao. Algorithm for
tracking of fast motion objects with mean shift. Opto-
Electronic Engineering, 2006, 33(5): 66—70

CRMER, K32z, . REGEE) H AR Mean Shift FRERSVE.
e TR, 2006, 33(5): 66—70)

Chang Fa-Liang, Liu Xue, Wang Hua-Jie. Target tracking
algorithm based on mean shift and Kalman filter. Computer
Engineering and Applications, 2007, 43(12): 50—52

(W kss, ME, EER. FETHMEER SRR 2IERK H PR
i IEHL T RS N, 2007, 43(12): 50—52)

e FHEPRRA AR A E R RS
B LA RS A
MBI H AR I B R, A SCEAE 1
#. E-mail: 1shh37@yahoo.com.cn

(LIU Shao-Hua Ph.D. candidate at
the College of Information System and
Management, National University of
Defense Technology. His research in-

terest covers video moving object detection and tracking.

Corresponding author of this paper.)

KRE  EHPRERAR G RRSY
B BT, EE T 1) 2k R AU
KH RGN AR,

E-mail: maojun@iscas.com.cn
(ZHANG Mao-Jun Professor at
the College of Information System and
Management, National University of
Defense Technology. His research inter-

est covers virtual reality and system simulation.)

REEHE

FE R RHE ARG B RS S
ERLE BRI, E ST 0 EE AL
WA RS.

E-mail: xzhnudt@vip.sina.com
(XIONG Zhi-Hui

College of Information System and

Lecturer at the

Management, National University of
Defense Technology. His research inter-

est covers image process and embedded system.)

Br BE  [EPRHO G B RS B
EUAL S e e s 3 e A S
b B 5 ST ARG

E-mail: chenwang@nudt.edu.cn
(CHEN Wang Ph.D. candidate at
the College of Information System and
Management, National University of
Defense Technology. His research inter-

est covers image process and stereo vision.)



