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Aerial Photography Detection Algorithm for Drones
Based on Improved YOLOvVS

DENG Shiqgiang, JIAN Ji

(School of Geography and Planning, Chengdu University of Technology, Chengdu 610059, China)

Abstract; Aiming at the problems such as missed detection and false detection caused by complex background and small
targets in current object detection algorithms for unmanned aerial vehicle (UAV) images, an improved UAV aerial photogra-
phy detection algorithm based on YOLOv8, YOLOVS-A, is proposed; To improve the detection ability of the algorithm for
small targets, a global channel—spatial attention module is used to enhance the expressive ability of input feature maps. To
further improve the algorithm's ability to capture the context information and intrinsic features of input data, the AIFI mod-
ule of the real—time detection transformer (RT-DETR) algorithm is replaced in the neck structure, which is helpful for ex-
tracting contextual information. To enhance the algorithm’s positioning ability for difficult samples, the WIoU function is a-
dopted to improve the algorithm’s positioning stability for difficult samples. Experiments on the visdrone2019 dataset show

that, the improved algorithm increases the mAP by 2. 1% compared to the original algorithm, and exhibits superior in de-

tection performance to other mainstream algorithms.
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E X NCESE S SR E %

B. C. D, 3% YOLOv8s il YOLOv8-A & X % E #i
F, 53k 5 pron., 5 HZLHE A YOLOvSs 44 L,
YOLOV8-A ¥ mAP F H &M K#EH, £HT
YOLOvVS-A WA 5, 5 YOLOv4 4 H YOLOvS-A iy
mAP $&F+ T 0. 6% . MR A BRBEET T 0.5%
0.1%., 5 YOLOv5s., YOLOXs 1 YOLOvlls #H K,
mAP 43R4 F T 0.9% ., 6.9%F1 1.2%, EHR YOLOXs
M YOLOv11s B #ERA # I YOLOvS-A 5. {H 73 [a] & il
mAP AU YOLOvS-A, E & I YOLOv8-A T nfl & .
SERGZE LI, 5 E bR A I 40 e R R S AR T
YOLOv8-A A 75 T /& (14 46 M KG JiE .

5 WL HIEX G R %

EizR i A B C D E F
mAP 38.8 | 38.5 | 32.5 | 38.2 | 37.3 | 39.4
P 49.6 | 49.4 | 81.7 | 50.3 | 49.1 | 50.1
R 37.8 | 37.9 | 18.2 37 36.6 | 37.9

3.6 BEHBBEEXILER

T E B BT AR ) E M, AR SO T IR T I
ANVE RPN VAN SN IR SR 7 o811 lE 4 €1TE RT3 €1 TE S oy
1000 FRAS[R) 38 B b A9 AT N5 A% . A& 47 A —A Kl
Fhl. St R, B o 800 FKRINZRAE . 160
AR 40 TR EGUELE . 5 Visdrone2019 %4 4 52 56 4H
Foo oRAT 640 X640 MFEARRE, %2 %K 0.01,
HAtZSHmE 1 M.

M Visdrone2019 %5 4f 4 i) X He 5 56 0k &, YOLOXs
BERZENRNFEN, FHEARLZRMHEH T YOLOV4,
YOLOv5s, YOLOvS8s. YOLOvlls #l YOLOvS -A #47
XPH . S EE RN 6 s, b4 B T 6 X 5
HEX K AL B, C. DRIE, WZ5SRKE., WHEEKY
o DNDHS B2 #1022 BE R K T YOLOV8-A B A i o 14 46 K
B, JFHAE mAP Rl P 1 i YOLOVSs, 53] T 3% Al
5.7% ., it B EBEAE A L Ie AT LA ) YOLOVS-A
HAEE v,

845 0.001 0.01 0.03 0.05 0.07 0.1

mAP 28.5 39.4 40.3 40. 8 40.9 41.2

P 39.3 50.1 51.9 51.2 52.3 52.4

R 29.6 37.9 38.8 39 39.1 39.5

F 6 [ EBEER AR %
Ry A B C D E
mAP 59.3 59 59. 1 58.9 62. 1
P 56. 1 55 57.1 57.2 62.8
R 58.8 61.6 59 59.2 58.6

3.5 REFIEEIEXE

Ry T 5 E S T AL AL A ARG 0 R 1 S 1 M R
RO . AR SCHERE T %40 rp 8 S i R 1 YOLO & %)
BRAE B M X 2, 40 &: YOLOv4, YOLOVSs,
YOLOXs. YOLOvlls, £ 5 #, ¥ ez XN A,

4 HFRIB

ST B AT E ARSI AR X T JE N HLE 1% G A T
I, A& CHE F YOLOV8s 4 T — Fl gk #F & ik
YOLOvV8-A, il ad 7E £ F ML A GCSA e, 3% 55
PR IE R 0 2 R K O R BE F1 . 6 SUED 454 ok
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fE & F I 4y ATFT BE e, ik — 20 8 i 5 06 0 T 4l 3K
B B SOfE BN ERRIE AR T . K CloU
o WioU, FEAL T HkXd/N B AR & A i Iw ke i 22, 3
SHCTONF VR XERE AR 1 R . B T SRR /N H bR A
T RS R . 3 T A SIS R X L ST B R B, TR Y
YOLOvVS-A B 4E Visdrone2019 {4 L2 7 H 5
RORSRE . 5 2480 H bR A g b pE Ak . %A
B RAR SR, TREEAEMWBIEE LR T
62. 120 MURGIMIRG B , o th LB AL 300, BRI S, %
B B B 1 R 00 A R R R

AR AU 0 B B YOLOvVS-A 5 B 15
FTHRF, H¥NTREZSHEAEE, SEERL
PR EE AR T 5 IR B M RO R R R, KRR
I N RS = (A A I F =R R R s TR S =
AR AR, DLk W 2 38 2 JC A B A LA ik
AR A T K.
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