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High precision detection of a mobile object under dynamic imaging
based on SURF and Mean shift

HU Guanglong, QIN Shiyin
(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract ; Taking into account the difficulty of moving-object detection with a dynamic background caused by cam-

era motion, a new method was proposed based on speeded-up robust features (SURF) and Mean shift. First, the

image registration based on SURF was applied to compensate the background motion, and then binarization of quad-

rature by difference method and morphological filters was carried out to detect the moving-object’ s area so that the

accurate detection and segmentation of the moving object was accomplished with Mean shift. Finally, the effective-

ness and satisfactory performance were validated through a series of experiments of dynamic videos. The results in-

dicate that the proposed algorithm is characterized by high precision, low false detection, and strong robustness to

noises, and thus can be extended to application in practical engineering.

Keywords: speeded-up robust features (SURF); image registration; Mean shift; image segmentation; dynamic

background ; object detection

iz 3 HArk il 2T B SURRI BT R R 2
—, e AR IR B LR IS 1 R R 2 HLas AR SE
SUREE BRI RIBREIRTES,
BB AR Tk T 300 2 2% AT R B ekl
MBS R BRI BT R ERRNE,
BB THILRE, PENRERFHILNERT

s HHA:2011-07-13.

ESTH :BR A RPEESFBIHE (60875072) ; JLHTH A AR %2
ELFB B HE (4112035); PR BE KBS ETH
(2007DFA11530).

W(51EE  #>tJE. E-mail ; hgllghO07@ 163. com.

3, BT B B 2 &, BVH BRI, B R O7
WA MR E R AN OERR 5. 5
SERBRNT, B TREVATE3PRE, 33
BIGHHE R B ir R iz 3, 68 B peks A2 1S 3F
WR IR, s 3l BARRI b A X TR

TR T3 Bisill kL5863 K.
FREME ER AP BB
HEERAEBA PSS BB LT , ARG
S EERENE RNHEs B LfiET, b
FTEREMBmEEREAR, FEOLRGFEBRRE
5, U IR o sh A (BRI TR E R, H



- 62 - B OB R

% ¥ #M BT1%

AILRRE. AP LR R AP N A3 8
HREBGERMENZEL, STHHENEs M, BE
S B FP AR XE S B4R BIAE DL AN S 8

ER BL i A A AR VT L B T4 B 5 B A
TR BRI 3 5 R ik BA 3
T R R R AT L TEBUR AR R IR B B I
AL iR 2= AP 528 1k B S iR K. 2006 4, H. Bay 72
ARG R ER I R R B, R T
SURF( speeded-up robust features ) #iRE T, Bt
BRERFB . BHFELEARFOALE
B SCERL 12 )R SURF RSERE4T T Vo (R BE
MPHETE IR, BUS T RIFIIRCR.

X shAS IR HEAT 3B 3 B Fr I B 3 R R
B, % F Mean shift BILTER GBI RHR ) &
R T —FpET SURF il Mean shift (32 3l H 45
K753k i Se R B SURF 484E w47 I 457 B v DA b
B REsh, RER A Z SRR _EAFEEFER
PR 5z 3l B A X8, 55 458 Mean shift B
SrEIR T R oz 3 B . Kl s RERM,
B AR TR I iz 3 B AR, AROE AR 2R
TBOLH R, BA RPN EBEABIR AR ).

1 HMXARTHESKEES

EHI, $F X3 E R T B2 sh Binkdll, K25
BrRE B T AT R IR DR , ARG R
BRI INEE R, FF R RN R SRR DU A A

AT FE RIS 3 BARK E A7 T
HAMET FEsh. SO 14 ] i H R T RALAE R
2SR A2 3 B An R I 7 3%, ZE R R L

REEFRARE LN, BB BUSEIF IR B
TLHEIE L 46 AR AL SCRR[ 15 ] o 8 i iy 2 F SIFT
RRIEFNZZ 705 R R B AL 32 30 B Ak il 75 3, AL A
SIFT FHEERHME T Rz 3l B S A G AR
FHEREHR, ERERIB A

SCHR[16 ] S5-E 0t WAL TH AN R BO v Tk ok 52
BALIARR T IR AT A BRI AR B, BUR T 3¢
TR s (B B8, B/ B s B R I R
2. CRRL17 [ T 48t BB B R A1 Mean
shift 1187 HI9 07 IR AETH 2 3h B s, U8 T
BIMER ARSI BEEXR, BBk
P KAz R 2 3 B v BH AR H B 45A Mean shift
B G FIRAR I 3 B AREI J5 ik, TR RO ARG
ZRBOUH R .

B, &5 5 B R B A Gk I 507 B R S
i3 BARHORE BRI, B 3SR BR AT &3 B AR
SRy S S

2 ZHEHARRERNRR G 5%

2.1 HEEFEESLMRE

ASCHR M B EREAE 1 s, AR
AT R R DA E 4 MR AR &
Toy Ty os Toa , X FHEAT IR BE AU AL AT B FE T B K
EE% T EPIN SO 2NN P s%ﬁﬁﬁ%ﬂ SURF %ﬁiﬂf
TR ECHE , TT LS 2 Lo FEHER 1o KB Lo AN
T FEER] Lo Y BRR Loy, s BET A ZE 2SR AR —ME AL
TR A R B L BE 3 B Ar KA ok s 5 )5
458 Mean shift 45 73 #1701 1 G 4R B LIRS B A 0 1
&3 H 5.

T -
ol Ll sune ;52; %
BT 7
| | AR R
LN G N S B
i i i | Loo| 5 -
L — 19| || fEdswan
Y L] W B o b
i T Voo [E] [em) wmssr
- i} lo2| | SURF T ¥
|| || B
e | |ER—
Lo |mm| |wx| |
B 7 e
A |
4

B1 ZhERERESHETET SURF F1 Mean shift Ri55) B 474 H 2
Fig.1 Principle of moving object detection under dynamic imaging conditions based on SURF and Mean shift
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