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Remote Sensing Target Detection Based on Improved YOLOvSs
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Abstract: Optimizing remote sensing target detection is of great significance to military and people’s livelihood. Due to the blurred
image, small target and large number of detected objects in the remote sensing data, the detection accuracy is not high. A new net-
work is proposed: the new network uses the Mish activation function to replace the SilLU (Sigmaid weighted liner unit) activation
function on the basis of the original YOLOv5s (you only look once v5s) network; In order to solve the problem of small targets in re-
mote sensing images, SPD-Conv (Space-to-depth-Conv) module which is friendly to small targets and low resolution is adopted; Con-
sidering the conflict between regression and classification tasks when using coupling detector heads, the decoupled detector heads in
YOLOX (you only look once X) are used to improve the model precision. The experimental results show that compared with the origi-
nal YOLOvV5s, the new network has improved the average accuracy of mAP (mean average precision) by 7%, the recall rate by

10. 9% and the detection speed by 16.95%. The improved network model has obvious advantages over the original model, and the

recognition effect is significantly improved.
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YOLOX" 68.5 — — 81.8
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MB| %/ % %/ % 0.5/ -

IMB|%/%| %/ % 0.5/ % htens

YOLOv5s 14.5] 85.4 | 76. 3 80.8 |144.93| 670/245

YOLOv5s+Mish |14.5] 86.7 | 76.4 | 82.2 [196.08| 670/245

YOLOv5s—+

14.5| 75.5 83 80.2 |312.5]| 670/245
Hardswish /

YOLOv5s+

14.8|80.7 | 71.5 | 76.5 |243.9| 670/245
FReLU

YOLOvSs+

. 15.4| 85.7 | 74.7 | 78.2 |112.36| 670/245
MetaAconC

2.5.3 JHALLE

HEF YOLOVSs, YOLOvVSs-MSY 645 = S etk ik
T PRAL SILU B3k Mish 0% SR8, 76 5450880 o ff ] SPD-
Conv HHL . ¥ YOLOX [ ks L B F7E YOLOVSs A8 78 34 i |
T LA G BB AR A L 4L A A R s e A ks
e, S5 3 Fran. A, o A Mish 0 e85
b T R OSBRI, WOk T M4 TE mAP -
L A% F; s Sopiin A SPD-Conv 88 i,  H F 1% ML He 42 7+
TX/ANE AR, R R BRI EE S, Wk T mAP |
2. 3% Tt Bt YOLOX i % sk Jim A 2] YOLOVS ¥ %
Hrif, BT YOLOX sk w20 1 K i sk #8 & i 3 i i 4T 55
M, FE mAP AN KAE LT . HORTHER 4. 80 1 #2 Tt
I 45 16 445 I AR A AR Pt A 3 AN TR R AR T, 3 A

J T REMETE N B UMb WL ZE YOLOVSs-MSY ¥ 4% (14 %5 Jif
PTt, ASCRIH R4 DL K YOLOvSs-MSY W 25 % F I 3
BEIEAT HbR A . i 9 fros. B9 Ca) FIEL9 (b 235l
XoF IO AN [7] ) 445

(a) JRYOLOV5 sHY Ml 25 31

(b) YOLOV5s-MSYA

B9 YOLOvSs W% 5 YOLOvSs-MSY W %5 %4 5 % b ]
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76 - LI i 5 4

%31 &

HEWEL, SRR TiEmL. FHL. Rk
U AR RAAT . XP T EIHAL. MR, Wik it & 77
TEIRAAT R o 720 A k)5 1 R0 28 JEAT R I I, bR 00
A TG, WO T wRE . BT, R SOR BT .
2.5.4  BCRBEARIYXT LS 5

YOLOv5s-MSY W25 A L F JR i YOLOvSs B 4% 58 Jin v
F/NABREE . T A HAREH YOLOVSs-MSY K 1 fE 42
b, PR 3L 200 TR B ARECRI B R R EAT 2 20, S 4R
&ﬁﬁ 6: 2: Ziﬁﬁﬁﬁﬂ, ;j\:ﬁ 3/|\ﬂ‘§‘§ Bﬂﬁé% (Groundt-
rack field). 2 % 3 & (Roundabout). #& ¥k 3% (Baseball
court) . SLERLRANGE 4 FiR, BES mAP EFHT 19.31%,
FPS'F W T 27.89% ., AR TR T 9%, & .
YOLOvSs-MSY Xif T4 K 11 18 % H A i 4G J00 ke B2 A7 BT 1 %

R4 BRHEBN LS

ok WNE | &HE | A4 mAP@ FPS W 24 /3
: /MB | /% | #%/%[0.5/% LB R HoR
YOLOv5s 14.5 | 87.5 | 51.8 | 59.5 [133.33] 120/40
YOLOv5s-MSY | 32.2 | 79.9 | 64.2 | 67.5 | 96.15| 120/40
3 HRIF
T 38 % H bR ) 2 R, 3 AR A E AR AN
SIHEREAL, B YOLOVSs Ji W 258455 7Y [ A6 05 B DA K% A

TR BE 1 A0 R N F, BOfE e R A IR R 0 IR) B, AR S AE
YOLOvS5s J5 X 28 A58 70 B fith oK 33005 sR A 3 Miish, 4271
THEIAR) mAP; 4 YOLOX 9 # 3k i £ YOLOv5s #
R, T RS RISk AT S v g, IR T B AL A A
S AEJFEAR T Y i ] SPD-Conv #83, R4FHLEETH T M
ZEXF/INEAR L KA HE R AR R IORE B . TR B AR SORE X =
G, WRERET T A, TR R
W, YOLOv5s-MSY # it F YOLOv5s: mAP # 7+ T
7%, BFT 87.8%; KNI T 16.95%, FPS ik F|
T 169.49, {H & YOLOv5s-MSY 7£ %t /N i %5 42 19 e Uk Tt
BT 32 5L R DU I A7 A T A TR A 0 ) R, RS T
TSR s XA K H A i A 00 7 A6 R Pk RE R [ RY ()8, B
WEH, YOLOvSs-MSY Hikid FAEB KM LN, #
JEEETAE Y, R RS AR H AR R TN B
SRR BB LR W 45 14 24 2 BE 1 DL BCRE RS T 4K H BRI
0 S
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