M. www. pcachina. com

ET % RESMERMARM SAM 5| 8T AVNRE B RS-

AEF, FAB, E R
(1. UNR2E BPEEER, WL BER 610065,
2. DU R B P BFE T, DUl AR 610100)

W OE., AN T, BHEIESZ, BAFLIK, EEABRREMRA AL ZAHIERZ, FHEN K

RETH, AAFTFEESABHARERE SRER S, MHEAEMMBBREEDTT HIANBLF R, mEHE

«m%%@‘rﬁﬁié‘u’v/\%%ﬁimﬁﬁfi A, F#EE— ﬁ%% REAFAE G Fo SAM 3| 549 /5 B 47420 W %
R A BARE M E 0 § RERMIG R R K GE /1, #kE& 2R AR E Transformer VA Y K B ’i‘g’f‘ﬂ‘gjﬁ%

k’h%ﬁ%ﬁ, FFIN SAM K ABEA! 6 S 3o Jn iR 7] 5 W B 45 | U\rﬁ&ﬂ‘i“bj‘ B AR AR R IAE /1, R KA, EZH

% & VisDrone-DET2019 £ 2 42 T > B ARt 45

KEBIE . BARER; AFERR; REFT

hES RS, TP391.4 XERARERD: A DOI: 10. 19358/j. issn. 2097 — 1788. 2026. 03. 004

s AEK: ST, AR, M. T2 RERIEAEG R SAM 5] ST ANU/NEE BAstill [J]. M4 e 550 E
2026, 45(3): 24 -32.

H 5| A& Zhong Jiayu, Niu Liling, Ren Chao. UAV small-scale object detection based on multi-scale feature fusion and SAM guidance [J].
Cyber Security and Data Governance, 2026, 45(3). 24 -32.

UAV small-scale object detection based on multi-scale feature fusion and SAM guidance
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Abstract. In UAV aerial images, the target objects to be detected are often only dozens of pixels in size due to long shooting distances and low
target occupancy ratios, resulting in severe feature scarcity and a significant degradation in small object detection performance. Existing approa-
ches primarily fall into two categories: sample augmentation and multi-scale perception. The former tends to introduce semantic conflicts in
dense aerial scenarios, while the latter remains inadequate in deep feature perception and global modeling. To address these limitations, this
paper proposes a small object detection network based on multi-scale feature fusion and SAM-guided learning. Specifically, we design a multi-
scale architecture incorporating dedicated detection layers for small objects to enhance feature representation; integrate dilated convolutions with
Transformers to enlarge the receptive field and model long-range dependencies; and leverage the prior knowledge of the Segment Anything Mod-
el (SAM) foundation model to guide network training, thereby improving the extraction of discriminative features for small objects. Experimen-
tal results demonstrate that our method significantly improves small object detection accuracy on the VisDrone-DET2019 benchmark.
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