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Abstract: Aircraft detection is a hot issue in the field of remote sensing image analysis. There exist many
problems in current detection methods, such as complex detection procedure, low accuracy in complex
background and dense aircraft area. To solve these problems, an end-to-end aircraft detection method named
MDSSD is proposed in this paper. Based on Single Shot multibox Detector (SSD), a Densely connected
convolutional Network (DenseNet) is used as the base network to extract features for its powerful ability in
feature extraction, then an extra sub-network consisting of several feature layers is appended to detect and
locate aircrafts. In order to locate aircrafts of various scales more accurately, a series of aspect ratios of default
boxes are set to better match aircraft shapes and combine predictions deduced from feature maps of different
layers. The method is more brief and efficient than methods that require object proposals, because it eliminates
proposal generation completely and encapsulates all computation in a single network. Experiments demonstrate

that this approach achieves better performance in many complex scenes.
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H AT S LA I B8 5 v DL MR B
BROASEWU J7 ¥2 R v B g A WU 59250 40 B BRI v —
Sl T B T S TR AR i X, 2 S PR AR
TEN G 25a%, a2 2828 I B it HE A A2 736
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X FP TR S B E0 IX SRAG I Tk ARSI AR S
WEZANE, SCBERER L, HARE X I
FFIUARMEIR K. Faster R-CNNTHISSDISIH# & 3
T A7V v B H bR L, AR TSR
SN A2 . Faster R-CNNA LS FE I 1fi%k
FESRENBY B, PR IA AN ) SERF ARSI . SSD 22T
TR BE AR W 28 Bl BR92:, A I8 HE 2 B B A2k
AT B R &, Rm TRIERE, (EXNE
B BRI AR 22 o X SRR I 7 v = A0 5 AR 7
skt MEREG R B EAEREN, 5Hx
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GG CHLEH PRI AL AR T
— M T AR I 25 1 22 R AL DA ZE (Multiscale
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TR (1) EASSDIY H AR IIAE 22 4 26 Al 5l
DenseNet "/ Ay 2L Al X 48 FE EURFE, DenseNet )%
EEB 45 (dense block) 5% T REEALIS, W LATE
BRI FHFRE, ZE T IRE G MGER Z B
FREETH RIS s (2)IRAEA R 25 LR & it T
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T I Fil B AN [ S RFAIE J2 e M 25 SR S B KL 2
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Fa J5q RARFAK . DenseNeti@id 5] N B EEFE
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W 2 )= REI=E St A H AR P DR
ERZ 7 x 7conv, HHK2 256 x 256
AR [1x 1 conv,3 x 3 conv] X9 256 x 256
1 x 1 conv 256 x 256
Fe 2 x 2 Pk, K2 128 x 128
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1 x 1 conv 128 x 128
el 2 %2 T, HK 64 % 61
SRS [1 x 1 conv,3 x 3 conv] x 9 64 % 64
HRJZConvl 1 1 x 1 conv 64 % 64
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HRJZConv2_1 1 x 1 conv 39 x 32
HRZEConv2 2 3 x 3 conv, K2 16 x 16
LRJEConv3 1 1 x 1 conv 16 x 16
HHZEConvd_ 2 3 x 3 conv, K2 8x8
HREConvd_1 1 x 1 conv 8 x 8
EFZConvd 2 3 x 3 conv, K2 4x4
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e CHLKE WHLERE K*JL&FE/EE
(m) (m) il (m)
F-16 15.09 9.45
MV-22 17.50 14.00
10~20
AH-64 17.76 14.63
F-22 18.90 13.56
C-130H 21.00 30.00
20~40
P-3C 35.57 30.36
KC-135 41.51 39.87
B-1B 44.50 24.00
40~60
B-52H 49.05 56.40
C-17 53.29 50.29
C-5 75.54 67.88
60~80
BOEINGT747-8 76.40 68.50
Antonov An 225  84.00 88.40 80~100
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Zmin = @ * Smin (2)
Zmax — @ * Smax (3)
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0.39. FRARHE (1) BE AT o+ 5 HoAh  LANMREE 2 R

HER2A A, LS TRHLI K 5 AR T0.5~
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Rotation Invariant Parts-Basedf<%!1", Saliency-
Based DBN#AIPIFIACF 4 Adaboost #5524 1 ) 6 1
PEREXS EEZE R . MR S5 R 7T LG i MDSSDAEA
DZE MR AP Re AR AR ERIRIUAI T HeAh 7%
Bag-of-Words5Rotation Invariant Parts-Based
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Based DBNBLAY G PR B2 VR JE BLAT M 2%
(DBN)#E Sl &, ZAEE /855, MACF+Ada-
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