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Evaluation and optimization of moving vehicle detection from satellite videos
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2 School of Geography and Remote Sensing, Hohai University, Nanjing 211100, China)

Abstract; In recent years, the successful development of video satellites makes it possible to monitor dynamic targets on the ground
in real time. In order to apply the video satellite to the field of intelligent transportation, it is necessary to achieve the efficient
detection of vehicle targets in the satellite video, which is the premise of obtaining all traffic information. However, due to the great
difference between the video data captured by satellite and the ground surveillance video, it is difficult for the existing detection
algorithms to detect the vehicle targets in the satellite video accurately and comprehensively. Therefore, based on the applicability
evaluation of the existing detection algorithms and considering the characteristics of video images, this paper introduces the
eigenback ground modeling method. By constructing the non—ROI mask, a large number of false detection targets are eliminated to
obtain more accurate and comprehensive vehicle detection results. In this study, Jilin—1 satellite video is used as experimental data.
Through experimental comparison, while taking into account the recall ratio, the detection accuracy has been significantly improved
in the detection results obtained after optimization of the algorithm.
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Fig. 1 Differences between ground surveillance targets and vehicle

targets in satellite video
1 B#elEE

1.1 MEZESDE
TR I I R X RS RY 3 WA, B
SEHE ¢ WHAR TP G RN ¢ - 1 WA R
R, AR 15 2] A ERG, (i, j)  FERTES e
55+ 1 Wiz s 8 158 EERG, (6, j) i
Jaks —F AT 57 2 SRR AR RIS R F (i,
j)[m]o NAUF .
(1, LG ) L (i, =T
G ) :{o, ' L(i, ) =I_(i, )1 <T (D
(1, LG ) L (i, =T
Gl ) :{0, (i, j) =1,,(i, )| <T (2)
F(i, j)=6,(i, j) ®6,(i, )=
{1, G (i, ) NG,(i,j) #0 (3)
0, G.(i,)) NG(i,/)=0
Hr, 6,(i, j) .G(i, j) r5FRR 2 HES
R (i, j) L(i, j) ML, (i, 7)) o RoRiESE 3
WEARIIR RAE; F(i, j) RN 3 Wi 4
W1 FoRATH;0 FoRiTas; TR REmHHE,
1.2 RBESHESEEE
RA I B (GMM) By AT B RN
DI ILE . B9 SOYHMERER A A5 B 70 A R
B, B K A e B RS Y A % 0% B R B AL =
P(X,):

K
P(Xz> = sz,l ° n(Xl ’/*Li,1,97,',,l) (4’)

i=1

X
1 Xy ) er T Xy
77(X, ,Mi,t’Ti,t) = ﬁe 2t i a o #I'[)
(ZTr)z(Ti,t)z

(5)

Horfr, K 3R B ITBUR SR s o, 8 o 2SS
AT I B B LT, o 24 G 9 05 43 5 7



102 oo ®m M5 M OH

ERRES

SR R, , RO 0 RIS § A R
RUME ; 7, , PR ¢ 2056 S AL B Ty 22 B
OHWUR IR R R X, S KA g
ANVERE , A AR 26010 2 A VR L «
1, I X, ~u, ., 1 <2.50,,,
M, = { , ’ (6)
0, I X, —p; 1 > 2. 50,
Hor, M, FoRDLECSE SR 1 SRR VERC 2l H
FERE FEAL,0 FRORIEECA B HIE A TS A
SR AR 5 v U 43 A AR R /N AT R
FeHES IR B 2% 1, IR A 07 20 A o B
Frm s, AR08,
B =arg{nin( zb: w, >T) (7)
Hp arg[{nin FRINBCR AT BIE T 69
/IMH.,
1.3 ETFK-ESEZEHERSEE
FT K-IEABHTE (KNN) I S Eikas & 7
TS BME R AL KNN 402809 A8 25
BN MER AL R WHR R AL S
P T XTSRRI SN AT R R 5B, f
IR FRAE R .G B =/~ i0E b 0K BEAE DL SOZAR
RBEPERRIC Flag,Flag 7 1, FRT5 585 Flag H
0, F/NHI 5 o A AR A AR Sy SR, Hhdla 4
HyantE 2 Fost

S B FRU i i 1301 77 sl it
NEEA NEEA NEEAR

Flag=1 ¥ 35
Flag=0 Hij 3 xi

E2 HEEsmsEsn

Fig. 2 Data structure for a collection of historical frames
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Fig. 3 Vehicle target detection results
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