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52 T NHLHAE LA A AT 1Y) 3 J3E 4 3l 25 dal
AR HE AR REAL AR o FEAIR S TE A HLER I G
1R GEHAR A R IETERE 22 Be il 5 N 2B IE 4
AR, Wang S8 i 45 G HE B 238 18 5 A
R IRl & AR A BT T 2 55 T e AHLER
D ARAS B2 TRl 22 i 115 5 T R g ki . 51k
[, ey 5 LLAMRI IR B 45 &, fli45 e T AHL AR
G REAS TR 2278 PR DR RS R A PRI 03 . Xu 55
IR EE 2% S BRI AL 7 2RI % 2%, i 5 5 i 3R 1)
AR EETC AL RATHE 4 e e AWML R G sh 23
PR TEE 1Rk S oY S [] B ER 4
ARIE DB — 4 i 1] Z2 BB 5 T E , S JE AHLAR
9% RN e S e N D VA A 7o T Y 7

PUNHOR Y R EAE M T S T AL AR G R Y
BRELIE T o Qian SFIAE G P DIl PR 28 ) 2%
(faster region convolutional neural network, Faster R-
CNN) FHHAEfigh X 3 45 FH i 28 9 4% (mask region convo-
lutional neural network, Mask R—CNN) 1) Z 4 JiF H #r
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AHLEUI R AL R G 7 22 (FE 7(b)) o X LERHFSY
TERR T TC AL A RE 7 B [l i 2k 4B B AR i 5 |
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51 XiTR&5=EHERE

Bl 5 TG AL AR B PR ki, 2024 4423k Tt A
WU BOR S — 20 7% M T — RIS E L,
FEAE P AT M WA H . T ET 2024
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PR T[] K Sl s A T R S S 2 ek ny H R
T, 11 2 57 W) 7E T X5 R0 AT 55 3 B 110 1 P e
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(1) 75 N HLBC 75 32 72 B {7 R 4t (remote identification
system, RID) , SEAHA& 5 CATO7 B AR S . €AT B B L
JEAEEE , DU i RAT B, R4 2 ARBR AL,
AN, P T B AP R R ) , ZORTEA
BILAE R B HA A0 of 06 A5 AR A, B DR S H I A Bl P
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A 53 b 7508 1 A UE 5 10 32 2 7 i e R
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Abstract In 2024, the unmanned aerial vehicle (UAV) technology was driven by intelligence, autonomy, and system integration,
profoundly reshaping the global landscape of the low—-altitude economy and intelligent airspace. This paper systematically elaborates
on the representative advancements, technical challenges, and development trends of UAV-related technologies in 2024, covering
multiple dimensions including drone regulation and the low-altitude economy, autonomous flight control, swarm collaboration, swarm
verification, and counter—drone technologies. The rapid expansion of the low-altitude economy today imposes new demands on global
airspace governance, multi-modal perception, mission optimization, and safety assurance. UAV technology has been evolving through
cross—disciplinary integration and the construction of intelligent ecosystems, transitioning from single—purpose tools to system—level
strategic pillars. In the future, UAVs will be anchored in intelligent airspace governance, driven by collaborative innovation, and
focused on enhancing new capabilities. This will establish a new UAV ecosystem tailored to future application scenarios, providing
technical support and industry leadership for the high—quality development of the low—altitude economy, the global deployment of
intelligent airspace, and in—depth multi—domain applications.

Keywords unmanned aerial vehicle ecosystem; intelligent collaboration; airspace governance; industry standards
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