F14%6 53 W IR AR (P ) Vol. 14No. 3
202546 H Journal of Radars Jun. 2025

TRARARGRIE: FE. MRSk

RB7Y %‘%ﬁ%@) F A5
V(LT e X FitfmbE &% R LiF  201209)
QL =Tk KA J:Jﬁéﬁjmz%;n L& 201209)

WE: N EHARMEN3D (Three-Dimensional ) ¥dfs A F A B BT By, £E 2 AN GUBUR I BRI A0S A
o UL RABMIRA TSmO W SR ITE L, IRADHT T AR IR EBUIRATR R K
JEaH . Bhhh, ZOCEERW T R BB E R BB 2B G SUMBLE A SRR 0 S B B R T I R, JE L RAE B
XA | B R R R AN RS R, T CRAIE R AR P B (R P R e S R P LA BT Tt
&, ARKREZMETARIKIER TH 2%, ot PRI G FIEREE . GRIEAMERIEW] T AT REM

W55 1]

KR mimRlE: 3DEUEALIE:; RHEVCHEC, Bha R IREES

FEDHES: TN EAFRIRAS: A XEHS: 2095-283X(2025)03-0528-20
DOI: 10.12000/JR24236 CSTR: 32380.14.JR24236

SIRMER: KA, TR, TS, MAR AL Hik. B S PRR(]. B SR (T IE0), 2025, 14(3):
528-547. doi: 10.12000/JR24236.

Reference format: SONG Shaojing, LI Xinjian, and FANG Feiyi. A review of point cloud fusion technology:
Methods, applications, and challenges[J]. Journal of Radars, 2025, 14(3): 528-547. doi: 10.12000/JR24236.

A Review of Point Cloud Fusion Technology:
Methods, Applications, and Challenges

SONG Shaojing® LI Xinjian®  FANG Feiyi*®
®(School of Computer and Information Engineering, Shanghai Polytechnic University, Shanghai 201209, China)

®(School of Intelligent Manufacturing and Control Engineering, Shanghai Polytechnic University,
Shanghai 201209, China)

Abstract: As an important method of 3D (Three-Dimensional) data processing, point cloud fusion technology
has shown great potential and promising applications in many fields. This paper systematically reviews the
basic concepts, commonly used techniques, and applications of point cloud fusion and thoroughly analyzes the
current status and future development trends of various fusion methods. Additionally, the paper explores the
practical applications and challenges of point cloud fusion in fields such as autonomous driving, architecture,
and robotics. Special attention is given to balancing algorithmic complexity with fusion accuracy, particularly in
addressing issues like noise, data sparsity, and uneven point cloud density. This study serves as a strong
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the existing research progress and identifying possible research directions for further improving the accuracy,
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Fig. 1 Point cloud data representation
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(d) State-Of-The-Art (SOTA) fusion
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Fig. 2 Example of multi-source point cloud fusion
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Tab. 1 Point cloud from capturing techniques and fusion algorithms of the railway bridge

wz RN H5 5 (m) I8 R (%) S B (PRt 2E) (51/0.1 m®)
TLS: Leica P20 12,669,642 0.003 65.64 173 (102)
MLS: Navvis VLX2 18,401,315 0.006 65.30 259 (71)
SFM: DJI P4 + Pix4D 1,322,080 0.050 43.37 20.0 (8.0)
SOTA fusion 32,393,037 0.050 100 372 (146)
Weighted fusion 23,308,697 0.025 100 266 (14)
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Fig. 3 Example of multi-frame point cloud fusion
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Fig. 4 Example of multi-view point cloud fusion
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Fig. 5 Multi-source point cloud fusion timeline
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