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Abstract: To address the problems of high small-object proportion, severe dense occlusion, shallow-detail degradation
during downsampling, and limited onboard edge resources in aerial images captured by unmanned aerial vehicles (UAVs),
a lightweight small-object detection method for UAV edge devices was proposed. YOLO11s was adopted as the baseline.
The original P3/P4/P5 detection structure was reconstructed into a P2/P3/P4 structure, so that high-resolution shallow fea-
tures could directly participate in tiny-object prediction. Meanwhile, the PS5 branch with limited benefit for UAV small-
object scenes was removed, and the high-level semantic modeling module was moved to the P4 layer to reduce redundant
parameter overhead. A selective guidance block, a P2-guided cross-layer re-injection mechanism, and an adaptive fusion
module were further designed to enhance shallow details and alleviate multi-source feature fusion conflicts. Experimental
results on the VisDrone validation set showed that mAP (mean average precision)@0.5 and mAP@0.5:0.95 were im-
proved by 4.40 and 3.22 percentage points, respectively, compared with the YOLO11s baseline, while the number of pa-
rameters was reduced from 9.46M to 3.82M. When deployed with TensorRT using 32-bit floating-point precision (FP32)
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on a Jetson Orin NX 16 GB platform, an inference speed of 52.63 frames per second (FPS) was achieved. The results indi-

cate that the proposed method improves detection accuracy while maintaining a compact model size and real-time edge in-

ference capability.
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FHEAT SIS IMABUEEL, TS R R S 1)
xS RaE . WA LB N, i B
BRERN X 2%, W A6 Frx, @il x 14
TR 890 SCRFAE AT I TE X 5%

F,=¢.(X,), i=12,N (16)
X, ¢ ()RRE i BIFER) 1 x 1 BB, F,
FoNBIEXT TG IS § BRI . BEfE, B4 R-F
533t A0 R 5% 5 B L A R — B AR AAE AR ST I 43
sp Wzl A7 s

s, =y (F)) (17)

Hrh oy, ()BRE i R ERANL. FiEd Softmax
BRI H A — o SO, sk (18) Fiw:

W= (18)

Se

j=1

Horpw, £IRE Softmax H— 10 5 170 CHRE .
%, 20 SCRFEBEHT INBUCR A H S B R A1k, 53
phEH . WX (9 Fis:

N
F}m==Conv(§qulﬂ) (19)
i=1

HrhF, RoR2 0 Xait . @ Badylg), ™
2% B8 AR 0\ 370 5% 15 38 B T BEAS [R] SR YR RFAE 1 T
BREE, MGG P2 405 Ek 42 P3 IR A S H T
P2 S 2 (A B B AN RIK B T . (ESLBR 4,
ADF A7 T = B FRAE RN Z /T, Je X A [F] SR 5
AIE R 87 i B AT H S N A0 BC P S 22 P2Inject-
Fuse 56 ) fll & 4040 5 R IAH M, —FILFE M 5T
B P2 5l T E 9IS 2, P2InjectFuse 5 ADF
WP AR S a5 A 3 . 355 P2 B, P3 1A
SO AR P2 el kA, I ZURFFAERLS A R
KE, HuliEmARERMEE: H5E P2 B
H/NEbRIDGFEBSE, P3 AR E A 2R
SO BTN, B P2 SR Ie BRAT Ok B R e A I Sk
AN IR AR Z 07T o —REHEEA R B G H A
RMEFEAE €. Fl, fE%ENERIRT, P2
ST B A RIRAT T A s AR St B AR EUR A R
M E bR 5 R, P3 i SRR AR 1 DT R S AH I 1Y o8




+ 8- (/IR

% iR H XX &

i K F BB e A E AN, 7 518 R E AL
PR RS 5 p 2R UE B2 B, Bk, ADF
iEId Softmax JH— AL E SEIL 73 SCRAE Bk HE, W
L (20) Fhas:
Fur =8| S| S
Her, ¢( - )R E GG IRAERE, Fo R
7% ADF K3 (0 R A, F, 2670 30 38 0 3% )5 1 40
XRHIE . Softmax £ HAE AN [F] 73 3 2 1A% 58 4+ 3K
BCE TS, AT S 5 2 4 N 37 55 30 A DG R ARk
SKIR,  FMH TR B 2 3. ML AT R R )
A5 B 1 A%, BIFE Z U8 IEIE A P2Inject-
Fuse HiI 56 76 A 25 Bk, FRARTE R e
A ST SO A 25 R BT
1.5 &Skt Sk R
Zit LRI L E M, ERENES] TR 5E DL &

X Go@h) P Faa )

1 (20)

Xl 4,

p3

szb_". G, (¢b)

P2 5| RMBEHEANS BENMA G, MRA
i = AR E A AREAE, BY P2, P3' I P4", %
ST PN B AR 7 B bR A 55 RE H AR A .
Forb, P2 RAE AN SRS H bR R N H bR
(F5ERL, P3' RFAELE IR Z 40 5 b 238 2 1A SeB
Hrep, P4 RRAE BRI BT 5 (15 S RE 7, DLER
TIE ARG I AEE B (1 A% 1

2 e B A S TAE I B S AE AR AL B 5 RF
TEGLE AL, 45K bR 7 AN KT YOLO11 2 2% il 4
AMEE, TR VR B PR IITE S o i 2 AT S B A
. Bk mEnl QD PR

L =2y Lo + Ay Ly + ALy (21)

K, Lo RN FHERENHBK, L, Kom oy
Ky LaBARDATERIRR, Lo Aae Ao AFHRIFL
AR W LRBCAIAL, MRS TE R RF AR
B ST R B AT T, 2% 2 & A o AHLIA St/
E B A 37 S5 B R AER

Mix/C3k2

- njectFuse
i P2InjectF o P
] : i

= : P3 = Mix(¥,,
Y. =F,vaF, +pE, ix(¥,,)

3 P2InjectFuse 5 ADF fili & 2544 &

2 LG

21 SSWEIESK

ACSRE R AT AN = N BARRER
H el 2 P54E VisDrone. ZE R H T ALY &
FEAN R DX A [ v B R AN (Rl 4 B8 L A R SRR 3R
13, s EaEyE R AT NI, R A X I
SERMEL, BA/NEHRSWE . BIREE. EY
PR N SRR SR AL DR RE S AT AR g A A
EEF T W5 i H skl ERE . VisDrone %1
IO 10,209 5K IEE, I 6,471 5k 1 T
Zx, 548 Tk T IR, HARAMKERG. A5
RIS RS AR (P, precision) . A [FI% (R, re-
calD . “F¥J¥5 £ #5185 (mAP, mean average preci-
sion) @0.5 & mAP@0.5:0.95 ¥4 /£ VisDrone 4 il 52
R, WA S 5 R SR AN Rl 58 48 bR
it

2.2 TR

N T PRI B RS, ASCRAE#R (P
[F% (R). mAP@O0.5 A1 mAP@0.5:0.95 £ N ¥EAT
fetr. H, mAP@O0.5 NAZIfE (IoU, intersec-
tion over union) [ {E HX 0.5 B 2% 2 5 °F 2 K &
(AP, average precision) [J#J{H; mAP@0.5:0.95 1
ToU BB A 0.55/0.95. 4 0.05 I AP [¥1-F 341K .
AP N R — A 2 £ (PR curve, precision -
recall curve) FHJIHEIAR, Hit&E M (22) Frx:

AP:=j1P(R)dR 22)

4 F 1E ] (TP, true positive) « i 1E 5] (FP,
false positive) F F1 /5] (FN, false negative) 43 %l
Fon BRI B AR EcE . R H bR EE AR E bR
o, DRSO A Bl g A et (23) AT
(24) 5



XX B T AL (R B/ B AT R 1% c9.
__Tp i, mAP,,, % 7~ area < 16> [ H bx & I 14 A ,
P=Tp (23) ’
mAP &
- TP — 2 i A B A Ty
R= "N (24) 7 area < 327 [F/N H bR M fRE . EL75 Tiny H

N SERAE AR RE Hbs BRI, A
— B ERE R R I IT R . RiEmE, R
5 YOLO # 2Ubr 2 o (1) )3 — 4k 5 v A1 R 4 BB OR
L B HRESE e VB R R, R RIZEH bR
R THI A

area = w,,, ¥ h,,., area LANE KT T . H

Fr: mAP,, 7~ 322 < area < 962 [ 7 H 5 A I P
fit; mAP, Firarea > 96° [l K HARK M MERE . it
il 1R, ZREH Small+Tiny HAx 4425
H PR 60.49%; Large HbrA 18,980, i 5.53%.
1X 3% B VisDrone #(#5 % H 5 B 20 A7 B 2 A 7] 7]
REEB bR, NARICK R R L P3/P4/PS Hife 2
P2/P3/P4 ffit T Hda s o

#*1 VisDrone JIZERE LKA BFRRED LT

. o Tiny+Small
F 5 ey i B Tiny Small-only Medium Large
L%
0 pedest 79,337 34,337 30,901 13,793 306 82.23
1 people 27,059 12,989 10,521 3,450 99 86.88
2 bicycle 10,480 2,393 4,710 3,250 127 67.78
3 car 144,867 25,462 44,385 63,084 11,936 4821
4 van 24,956 2,929 7,822 11,523 2,682 43.08
5 truck 12,875 1,057 2,927 6,724 2,167 30.94
6 tricycle 4812 656 1,523 2,423 210 45.28
7 aw-tricy 3,246 392 973 1,695 186 42,05
8 bus 5,926 422 1,235 3,269 1,000 27.96
9 motor 29,647 8,627 13,344 7,409 267 74.11
it - 343,205 89,264 118,341 116,620 18,980 60.49

pedest 7N pedestrian, aw-tricy 7~ awning-tricycle, % 6 [ 3.

2.3 SCISEE R2 ZRREHIFESIGZSHRE
AICSEIGAE Linux 5248 T 7e . BRI ZRfE SRR S RE

—ik 24 GB A7) RTX 3090 GPU; /435 kb 7 BlE R4 Linux

i % (FPS, frames per second) 1l /& 7E Jetson (;PU RTX 3090

Orin NX 16 GBS H 8F 61 152 el HOPEIF 8 i T

JiTHl, SE3HEF Python 3.13 il CUDA 12.7 #8558 CUDA J§ik 12.7

JEAR RSN 25 5 1 YN 640640
A 1 2% 1) i N R RS G2 — 1 B O 640 batch size 8

640 1825, kS S5IGRIRERII I NEE NS, epoch RARNZRECHCH 200, T35 120 56

ORI A 200, SR F-05 b, S BR7E S i Ay

120 IR IR, WAMAGH EFILRY. L s

WZRR A AdamW EALES, #1465 > %%y 0.001, AR I S

FFAE 2 M S g e R B 2 S 3 Ah, BN FPS il ¥ # Jetson Orin NX 16 GB

WMAER R GRS FEVIZRTIRE . VRAH ) BB e B
B EIC RS TR 29 BRoCHRE R B ) i 2
Ab, HARETUARLE K FIRAYE S H I BN
24 KWERSH

D BN R 5 S

NIUEASCTTE, Xt A FRR ) I 2o 12
AT VE REREAT 00T & 4 gt T R
SO AN ZR B2 ) mAP AL i . 7T L&
RERILE Y ST I L R DB R O e dR T, A2 b5 30



*10- WO K R

XX

B TS, BT 2 YOLOLLs, A5k
FEUN b IR R B e 1) mAP ZK-F, Ul B et Ja

mAP@0.5 Comparison

—— Baseline (YOLO11s)
P2-noP5
— Qurs

V] 20 40 0 80 100 120
Epoch

PTG 0 R P B R AR 0T 188 5 455 A BE 8 $ T A AR A
VisDrone ##i4E L A GE /7

mAP@0.5:0.95 Comparison

0.25

o
]
=]

mAP@0.5:0.95
o
.

0.10
—— Baseline (YOLO11s)
PZ-noP5
— Qurs

V] 20 40 60 80 100 120
Epoch

K4 AFEBAIZERE T mAP 2240 2%

3 Al %0, 48 YOLOLls ) mAP@O0.5 1
mAP@0.5:0.95 73 5 9 40.50% A1 24.24%; 7
AT 53 A E] 44.90% F1 27.46%. RIS, HEHH%H
H 51.67% $EF+ 2 55.22%, [ F H 38.99% 27t
£ 42.86%. FIRGEREW, AXTTEAAMUET T
ARG, MAE—ERRE EoE TR
fE771.

2) JHRhSEES S

RE— 0 oy A & R TR, A SO R TR
“P2 435I N\ P5S 4 BBk SGBlock ¥ = 58 |
P2InjectFuse )2 7N ADF HI&EMN A" 15
FEHETHBLSEYG, 45 R R 3 R

®3  TRIZEM ERARBAE N M REXTEL

%

mAP

" mAP @
R (Model) P R 0.5:

@0.5

0.95

YOLO11s 51.67 3899 40.50 24.24
+P2 52.66 4143 42.61 25.89
+P2-P5 5450 40.65 43.09 26.28
+SGBlock 53.93 4222 43.66 26.52
+P2InjectFuse 5420 4213 44.02 27.03
+ADF 5522 4286 4490 27.46

TEFELZE YOLO11s EHnN P2 AN 43 3 5, A7
mAP@0.5 H 40.50% #& J & 42.61%, mAP@O.5:
0.95 1 24.24% - TF 5 25.89%. %45 R, £
AW EHE 5l NI E o Fee kil =, A B

TAME/N B FRERZ T RAE I FE i 4 2% (1) 2% [R) 40 15
S PRNITE/ =2 AN E R vy el F v €

TE LA B RS BR PS L JE, +P2-PS R AU
mAP@0.5 il mAP@0.5:0.95 43 %l ik F| 43.09% Fl
26.28%, B +P2 WEAIAR SR FF . ZE KW, X
F VisDrone X 28/ H br 5 L R OB 2, I
T ) KR H AR PSRN 23 3, AR I 55 35 1)
P2/P3/P4 RS, BRI — Do M AL/ H A5
W s E et

B\ SGBlock J& , B mAP@O0.5:0.95 H
26.28% Tt A 26.52%. EL AR EE AR IE i AR XA R
RSty

# 5 A LLEH, mAPy, H 572% I &
5.81%, mAPg H 14.05% #& T+ & 14.83%. X 1% 8
SGBlock

F L Y BRI S G AR R ST
BSGE R/ B AR /N B AR R 2R

4k 42 5] N\ P2InjectFuse J& , 1% i mAP@O.5:
0.95 #£7+ & 27.03%. MR E 45 R E, mAP, H
34.39% $&F+ & 35.73%, [AIBF mAP,,, Al mAPg 1)
RFFAER R Ko 245 B3R W], P2InjectFuse fEf
SZAA A PAN BRAT H IR 2 A0 A5 AL JS SRR AR A%
1o S R OB D SRR ) R, S 5 S Y P2 AR 4k
4225 P3 EERIAM A, AT T A ) RS R AE 5
/INEFRVREIRE T o

JI ADF J&, BEREA RIS, mAP@O.5



% XX

PRESSE R AL S IR R E AR/ B AR i <11

A mAP@0.5:0.95 73 7|1k 2| 44.90% 1 27.46%. #H
% T P2InjectFuse [ B, ADF {f mAP@0.5:0.95 it
—B Tt AR, ANFESRIEREER R TN
ML s DTk I AN e, I8 H & A E 23 i fg
g3 P2 AN ERAR . P3 B U R AIE T P2 B
Z [A] (YR R e 1

3) MBI A FE 5 SN A A

53T AN [ SR B BBt R R RS R 41 3 % 1)
s, AKX gt TS RMENSHE, FRAEEE
(FLOPs, floating-point operations) F1 FPS, %5541
* 4 Frox. AT FPS AR ¥4 7E Jetson Orin NX 16
GB F5ER, HARS) N 640%640, batch size N 1.
9 T 1 S s, AR SCKE S B BB 4 il
T JF M 2 TensorRT 32 {7 7% miAG B2 (FP32, 32-bit
floating-point precision) £ 5| %, 41} TensorRT
FP32 5| ZE (1) i HE R 8], JF 4519 3 FPS.

% 4 /5, 3L YOLOIls IS EN
9.46M, FLOPs A 21.72G, FPS N 67.24. 5| \ P2
G, B SRR IR A 9.62M, FLOPs 1 &
29.44G, FPS [#% 53.31, UiH 20 ¥R %246
Gy Lo R B AT EITE

H—LBBPS NG, ZHERNERER
2.89M, FPS [HIF+4 63.11, THEUHEIE, i%#/E
AR M B Detect H1 f PS % i, i 2 AR # BY
P5/32 il BB SRR, BFE PS/32 FTRAEE.
1024 J# 18 C3k2 bk & head #' P4 F| PS5 ) T K FE
Ah & 4%, JHF SPPF. C2PSA H P5 EH % P4
2, DRt Re 8 B 25 gk b 2 S B . 7E S S
A SGBlock. P2InjectFuse 1 ADF J&, #&% &%=
BB, f&IEF 3.82M, R EK TR
YOLOlls. Z&5REW, AL RENNHE
BRI S B E ARG T T 1, AR E T
K. BT P2 = PR AR B2 5 i A
&, WEEAEN R T HAMTE . 7E TensorRT
FP32 # B MR, & BT ALE Jetson Orin NX 16
GB ik 3| 52.63 FPS, MK T 244k YOLO11s 1)
67.24 FPS, {HAT & Jo AL 12 i 2 I s 0 75 3K
ARG, RXTIEMAESHENR 946M % 2
3.82M M A, % mAP@O0.5 M 40.50% 2 T+ =
44.90%, PRILH BT IR IRE T . AR HIBE S Ten-
sorRT FP32 HEHL ORI

B NA G E MR, S8, FLOPs

HFPS 23 il J i 7 B RS AN R A T . S 40
FEEW B A B EAF 5, FLOPs it
PGB 4, 1 FPS B B AR IR R AR ALK
TR~ 5 AHE S ZE N B SEBRIB AT 380% . AR ST
AR T 5N P2 0 HE 3 R E 3 8 FLOPs /& T2
LR, (HERASHENNIEERIAZ) 40.38%,
i B JHL 7E B TR A7 ik RN SR A% i D LA B AR
o T ENGGRAINE, BAETEE )
TRIRATAEIE ST, IR AT 555 B35 8 R0 25 vy T
[Fi) 1 2L VT B B 22 R
4 TRIBUHMBARBEE 2 E SHIEREX L

Bt (Model) Params FLOPs  TensorRT

M) (G) FP32 FPS
YOLOI11s 9.46 21.72 67.24
+P2 9.62 29.44 53.31
+P2-P5 2.89 22.18 63.11
+SGBlock 293 23.74 59.77
+P2InjectFuse 3.12 24.51 55.14
+ADF CRSC5) 3.82 28.31 52.63

4) RZBURIES BT

N E— 2 43 W AR SO VE R AN R RS H AR 5
M, 2545t T & B BL/E Tiny. Small. Me-
dium Fl

Large Hbr Lkl 45 R . MHE TR E
YOLO11s, ASCEZAMAEK mAPy,, 1 3.44% 27+
% 6.16%:;

mAP, H 11.61% #2 J+ & 15.35%; mAP, H
32.76% T+ 2 35.69%. LERFMH, AR TTIEX K
/INEARS /N B AR SR REE H bR B SRR,
Horpoeh /N REE B bR BI5GB 2

5 FEE, mAP, i 49.60% T [ % 43.09%.
HEBFRET, ACNmN RGeS, %
Rl R BT RS 28 P2/P3/P4, FRRERR T I KR
FE AR B PS A 73 3, SRR K B AR R
Gh R RN v JE TR SRS B B AR DG BT IS5 . 14
REW, KLHTEAERTE Tiny. Small F1 Medium
S5 B H bR N A REMI EIIN, Xt Large H brA7
TE—E MG FERR, DRI BE S A T/ H AR A% 4R B A
HEFPTANN A S T RBER ., @K
Bt M RER AR OO RE H bR o5 b s, BURR 2[R
i R A K H bR AT SS, AT B AR PS 70 3,
fa %k P2/P3/P4/P5 DY REEART M 4544, B —P 5| N



12 o W

FE B &R ATI Sk, PAAERLS B AR AR H bR &
Bt o

NS BABNE, P2 X BERT T mAP,,
I mAPg, Ui BH ¥R Z o HE R AR /N B AR A

HEPEVEN: SGBlock #f—H 43 T /MR EH
PRaE R, RURERHME e Hbn S 20
S Z [BIF X 50 s P2InjectFuse A1 ADF M| 3= B4 T
TR R H AR AR mAP, 1 2 A
BASFE A BT 1G58 2 RERHE D) [F R0 .

gr b, ARSCOOTETEIE T B AR RS B2
7] Tiny/Small f7C ANUTHAR AT S, JUHE 24
HAREM AT 322 PR B An% 5 il S
B2 IR 50 PR HAR S s &
FeE R K B 2 . W R A B A 15 e s AT
%, ALY P2/P3/P4 S5k ] g Kl /D PSRk 2 B
53 MM oK Large H AR RG FE 2K, i 2 50K H
P2/P3/P4/P5 14 R A Sk BREE H 5@ A 3k

5) AR &5 A b

6 45 H T L YOLO11s 54 )5 i AE Vis-
Drone #2857 FRTIEE . SAKRE, ARCT7iE
P22 B0 B IS T B E B RIS B . o,
pedestrian 1] mAP@0.5: 0.95 H 20.7% % 7 &
24.5%, people H 13.3% $2F+ & 17.7%, bicycle H
5.8% T+ 2 8.2%, motor 1 21.0% T+ 2 24.5%.
XL R B B RS/ EWEE . S
FRGGFNTS SRR AL, R E = 0 PR RRIE K
A, RIS AR SR I St g AR A

M A B RAALE , people 25 5 H1 30.3% 2 T+
% 38.2%, bicycle B 16.9% #2& T+ £ 21.4%, motor
i 47.1% T2 50.6%, 1t A ST 1200 AR/ H
bR B A RAAER . X T car. van. bus ZEAHXT
BOKMIEA, AXEWEAS 7 —ERTt. filn
car [f] mAP@0.5:0.95 H 52.3% #& T+ & 60.4%, bus
M 41.7% 2T+ & 46.1%. XERWHE P5S 35,
BAY BARTE KRR B b i d8 b B BT R F%, {HIF:
RGN WA B AR I S AR e

VLR, truck FE I KE T 2 HH 58.0% R & &
54.8%, HAFZH 36.5% T+ = 39.6%, mAP@
0.5:0.95 H 27.3% /DMESE T2 27.8%. IX Ui B ALY
FERB o KR BE BN 22 T R B2 EARAERE 1 2
L H 2 [ PR . JE 80T 455 R E KA. i
SRR R HE EORRE 3G A I Sk — A% 2R B

¥ iR ¥ XX A5
B B I AR 1
#z5 TEBSHEMEEARREBir LR ERITEE
%0
I mAP;,~ mAP; mAP,, mAP,
YOLO11s 344 1161 3276 49.60
+P2 551 1411 33.68 44.09
+P2-P5 572 14.05 3425 4298
+SGBlock 581  14.83 3439 41.88
+P2InjectFuse 5.68 14.67 3573 44.01
+ADF 6.16 1535 35.69 43.09
+=6 AEIEHBIEMEERITEE
%
YOLOI1s AT
mAP mAP
Class P R mAP 0 5@ P R mAP 0 5@
05 05
@ 0.95 @ 0.95

all 51.7 39.0 40.5 242 552 429 449 275
pedest 547 42.1 45.0 20.7 61.1 454 51.0 245
people 56.1 303 349 133 59.0 382 422 177
bicycle 28.5 169 13.7 58 323 214 176 8.2

car 73.1 784 756 523 742 814 837 604

van 544 427 450 321 535 469 484 354
truck  58.0 36.5 404 273 548 39.6 41.1 278
tricycle 453 29.0 302 172 489 303 31.6 188
aw-tricy 325 179 16.1 102 353 195 185 11.8

bus 68.7 514 571 417 717 57.6 626 46.1
motor 527 47.1 46.8 21.0 584 50.6 52.0 245

6) M b AT 2 AT

RN AE AR ST R PERE, AR SCAE Vis-
Drone #4548 I 5 2 Fofr S R4S Wl 4SS 28 3F AT 488 1) %of
b, @Rk 7 s, i “*” DUNAHRIRE R
B IS o

MNSEREE, KX T ESHEMNN 3.8M,
2K YOLOvSl. YOLOvIOl. YOLOL111l PA K%
AR . B4R Drone-YOLO A1 LE-YOLO K%
BEFL, HH mAP@O.5 7 5 H A 3 )5 11K 6.8
5.6 MNAED M. FIRGREW, AL ELERN
K25 ZHONBL 2 [0 BT T8

FRERB 5 AR SO EAE R T AW 50 R
AR RCR AT L an & 5 s . AR T AR AY, A
XOTERE R T AR EE RN B R, e — e
FE bl A s IR AR IR

GAERABRTNEGRTUUER, AXHER
PERESE T SRR TR RO EE E A . VR ERRAERY 5 B



PRESSE IR AL S IR R B AR /N F ARSI i <13

(b)  ASCHERER AR
K5 RSO 5 B AR A I 7 5N ORI 45 SRRt B

P ¢ KR car, p0 R pedestrian , £ 7 F R A B (5

JFRREAMBE NS R FEER, s S
KON RN SR TN B ARSI BE

MATRALEE R, A SOTIRAEEERIT N N
AT R S H AR DXCIECRAT B A R, R P2
1o ) RS I 5y SORNES T FRE AL BENS A 2 2
KR EEZ RN SRR, #0KHRE
I ELAF BN B LA LA B XA A7 AR TR AR L R
S QIERiCE o NS R Ry W K A R PN = R e ot 4]
AN S H AR AL BT A BT A ]

27 VisDrone H#E5 £t S H & MR BRI M REXTLL

mAP
LT (ModeD) @ Params (M)
0.5/%
YOLOvSI 43.4 43.6
YOLOv1015% 41.7 25.7
YOLOL111 459 253
YOLOv12s*P! 39.8 9.3
YOLO26s* 40.2 10.0
YOLOV13s* 40.7 9.6
RT-DETR-R18*%2 447 19.9
HIC-YOLOv5*53 43.4 9.3
PDWT-YOLO*!") 41.8 6.4
Drone-YOLOR* 38.1 3.1
LRDS-YOLOP?! 43.6 42
MSUD-YOLO! 43.4 6.8
LCM-YOLO!™! 40.7 8.2
LE-YOLOB® 39.3 2.1
AL T5 44.9 3.8

YOLOVI13s A1 YOLO26s A3 81 A T HI 5 S A AR AL, A3+
FHA TS B 5 B B AR R 2R3 N Ot AR T3

3 ZRiB

BT TE AN S sz 5 R /N H ARSI A 0RS B
S VRS R A DUSHE U 1) /@, %F YOLO11s %
BUBEAT T &0 e, S8 T —Fhm m e AMLIA 2
gt /N E BRI R A A U T v o S T AHLAL A
BUEH HFRRE/AN DA% 5P DL Z 4
TG B GTE TR R o S T, R E
TEFELE M 2 Hh gl N P2 AW 7352, DASRAL R 20 R
WZFHER /N BARIRAERE /7 it — B 454G Vis-
Drone #8565+ H b ]RE AR RFE, BERXK H bR
Rl a5 A BRI PS 2332, ¥ i 2 15 SR AR E
2 P4E, MR T HEER T AL/ bR 50 P2/
P3/P4 = RUZRCMAMELS . 7EULIERE b, B ia Bk
5] ST i R B Bk TR 5R, RN M P2
5 SR EREANS BENAAE LS, AT E
JERFAEXS /N B AR R B a2 )2 W [ 3Rk fE T
MAEF ML R, 2RI OTE T Xk 240
GRMFFERI A SEEMNM A . P2 53Rk E
o B3 B S ) |, SGBlock fiR H ik R4 AL 1
N5 HE SME S LA @8, P2InjectFuse fift k)=
YHHTTE PAN B2 HHOZ 0 S Uk I ) @,  ADF JUJ i ok
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