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Few-shot Object Recognition Method for Aerial Drones Based on Model Fine-tuning

HUANG Can
(91550 Army, Dalian 116023, China)

Abstract: Aerial drone object recognition is an urgent demand in modern military and aviation fields. Due to the various functions
and types of drones at present, it is difficult to collect a large number of new drone samples for training object recognition models. In
order to solve this problem, a few-shot object recognition method for aerial drones based on model fine-tuning is proposed. The meth-
od is based on a Faster R-CNN architecture. Firstly, the Faster R-CNN model is pretrained by using the data of common drones with
a large number of labeled samples. Then, the last classification layer of the infrastructure is replaced by the cosine measurement, and
the small balanced datasets of new drones and common drones are constructed and jointed to fine-tune the classification layer with a
small learning rate. Experimental results show that with the number of labeled samples of 5, 10 and 50, the mAP of few-shot object
recognition model based on the model fine-tuning is 88. 6 %, 89. 2% and 90. 8% respectively, which can meet the requirements of few-

shot target recognition task of aerial drones, and the proposed method is better than other few-shot target recognition methods.

Keywords: drone; object recognition; Faster R-CNN; few-shot learning; model fine-tuning
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H, ARG AT TR, BRI R R R A il D
FEAS B PR 4 B 1| 45 Faster R-CNN, T I 25 + 10 R 56
i 9 A WAL Y 25 Faster R-CNN, F{f ] 5 Ff 7 #1174
R/ INRE A S 0008 B IR AR Y, (HL 40 28 2 AR R 4 i
Fo R2HRMARIOINESER D PRI AR, X BEAHE
FH 5 R LR A A0 HE SRR R A, DR A TR S LA R I 9
HILHLE B AR IR BIEE . MRS L AW, %
SRR LA JEIR AR A Ak B R 2 AT
fiE . 5 B O I R AR B A B2 AR . SR AYSE M
R AR 4 3 432 J2 OF 0 A7 0 A A5 R o L SR IR O A
AEABLUBE Y 1 B AT B F I B e SR dm 25, /N ZE NS, [ A
PREEZES, NMEA T HARIRHIFUR. X gt
A I B UE T AR SCRT AR 7 3k AE/NBEA B AR R R L A

Bl ST BURBOR Y 25 b ALUINEA B ARSIy ik . 273 -
A PR
F 2 K=50 I/ REA GO 10 39 5 0 %
5 AHLHL A | BUNG/#08 | ASOr
QJ-TMOP-300 40.7 89.3 90.2
FUNSNAP iDol 39.4 87.6 87.9
EVO LITE 48. 2 90.1 92.4
JOUAV CW-007 54.6 91.3 94.7
WALKERA Furious 215 43.8 90. 4 91.8

3.4 EARBERIRR XL KR

Nt — 2B A AR SCER R TE A HL/MEEAS H AR U3 7 15
WA R ASCY Kang 5 NP 1) FSRW BERLRT Wang
SF N Y MetaDet BRI BEAT T X L. X BT 7 5 Ok
TOL Wik TE/NREA BRI S5 h MR RE R . TE
IR, 3SR AT 9 i UL HL AL I 2 FSRW Hl MetaDet.
FEAT 5 Bl B AT A BEAEAS BB ML T /MR A UK. /A
AR ARG RE AR SR S K=50, 3 3 905 T & Ffp Jr i
1 mAP, MR A, A SO /MEAR AR IR
FFHEIrk, SHETEML . A SO TR0 5 2 5 A
Sy, Hamad Bea # WAL S 46 9l 2, BE R RE B 1E 27
2J/NEEASE LAY H BR RU A [RI I AN 30 DAL R A PR
o Tk MNE . FSRW Fl MetaDet #7922 50 31 25 J5 2 AE XS /)
FEAH LR AT AR DU i JG3E U R WAL

£ 3 NFEARH BRI 7 EE T L %
RS mAP
FSRW 85.6
MetaDet 88.2
A SCT7 91.4

4 HFRIE

AR SR %A o IE B E AR AT 55 R R I SR A
FILEIRRAS D Y o) B, R T — R 3k AR A O Y AR R
HARR AT H: ., J7 kLl Faster R-CNN SR REZEH, B %%
PR 70 VN R 58000 19 3 DML TR K5 4% B o 5 Y 338 47 001 45
SR 5 18 FH B DL AL 0 0 AL R 16K £ AL 2 1 /N R AR O 1 250 9 42
%8 Faster RCNN S J5 R & EH 2 . LR HREH, A
FEAE K=5, K=10 fl K=50 f/NEAE BT 5% 1 A HL A
B mAP 233 4 88. 6%, 89.2% 7% 90. 8%,

JRUEARSCLEL T2 B AMLRY/NEEZR B FR R BT, EIR
FIRE R A, X5 3T MK WEERRIRE A%, W
fl$ e £ T M4 RAERR I H 2 N — PR TEME N
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