%51 B4 5 ]
2026 4F 10 A

02 b 2 A B

Journal of Geomatics

Vol. 51 No. 5
Oct.2026

DOI:10. 14188/j. 2095-6045. 20260440

g

X E &S :2095-6045(2026)05-0009-07

He TR BRI e N DL 42 38 4 28 it i 44l

ER=x' HEH KmEN 5

BOEEE B

7

1 B DOK 2E M 25 3 A5 B TR 4 [ J 5 S 38 =2, i3k :I, 430079

Agent-Based Lane-Level Traffic Flow Detection by Drone Video

TANG Luliang' YE Yutong' SHI Hongyu'

QI Heng' TAN Qinghua'

GUO Xinyu' LIN Li'

1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China

M B FEARARKNEXRACTES G EHEZTFN
ME RS, AR AN X R B A DA &
ARAUAR 2 Ae T 38 8 3 A0 B R, R AR W — AR T AR
WEERRBRRMN T E, BFERELE LK R R L
R G AR & AR ALK A R R R LA K R R
Bh G B 4 B G AR B 07 WM O W F S BT, AR BT
FERFERZBRE, AT A RESHHWRETH.
CAROM Air#tE £ 4N & 280 K W, 10 @ 77 1 1t %
AL 6N, ERILHEETARERP AT 0 AR
EM X AB A H0.996 9F10.988 6, il T F % 89 H K
Mo ST v AL e 4l R R R B B
KW - FH R ER RANAT  FFmAN, FFmEH
B F] 2 R B

HE 525 U495; TP391;P208

ERARERD A

Abstract: Lane-level traffic flow detection provides an impor-
tant basis for traffic signal control and road operational evalua-
tion. To address the reliance of UAV video-based traffic flow
acquisition on manually defined detection lines, camera cali-
bration, and predefined road topology, this study proposes an
agent-based method for lane-level traffic flow detection. The
method distinguishes junction and non-junction scenarios ac-
cording to road-branch relationships and employs a visual
agent to locate junction regions and determine their boundar-
ies. Road segmentation results are then integrated with vehi-
cle motion directions to construct directional lane units, and a
traffic flow graph is generated based on the sequential visits of
vehicle trajectories to these units, enabling the computation of
node flows and turning flows. Experiments on four scenarios
from the CAROM Air dataset show that the counting accura-

cy across 10 traffic directions reaches 98. 6%, while the corre-

lation coefficients for node flows on non-merging/splitting
road segments and edge flows at a medium-sized intersection
reach 0.996 9 and 0. 988 6, respectively, demonstrating the
effectiveness of the proposed method. The method enables an
automatic transformation from video observations to struc-
tured lane-level traffic flows.
Key words: lane-level traffic flow; UAV video; vehicle de-
tection; traffic scene topology; road segmentation; traffic-
flow graph
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Fig.1 Schematic Diagram of the Lane-Level Traffic Flow Calculation Framework Modules
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Fig. 2 Road Spatial Relationships in Merging and

Non-merging Scenarios
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Fig.3 Hierarchical Grid Localization Process at the
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Fig.4 Feedback-Based Adjustment Process of the
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Fig. 5 Extraction and Refinement Results of Road
Candidate Masks
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Tab.2 Main Models and Computational Parameters
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