5514 5 4 W I & 8 % K Vol.51 No.4
2025 4 4 J Journal of Mine Automation Apr. 2025

MEHS: 1671-251X(2025)04-0009-10 DOI: 10.13272/1.issn.1671-251x.2025010046

H [E A ILHZER UWB B AR EMHARITRLEE

%"SET‘A%:JIYZ'3, —%/fj:‘:.il’Z}, ,&3*]1,2,3, ég 1,2,3, {jﬁ_&%l,z, ﬁ‘]’%EIJ

. PR RS 2eR 5 T2, BV P54 710054;
2. EZEH IR, BV PEE 7100545
3. BEVU VR BB R AR A F, BV % 710086)

EE. AT F(UWB)FAFERAR, 59 FG, TFENSF LT FIHBHIRN I LG H A BA
o A48T UWB ERX R REBALAF LBZFHEA . NEXELTG & SRR LS AR
3ANFEALMET UWB FEA R AL ARG LI, 458 B AT ZH AR A L BRI A A 64 94
O EXBE NG RELENRARSE T AR ZRK, HRARMEB AR, Q@ FMIBHRET, AR RKIZ TR
B HAETHRER, FHMS A AR AN, HEAAREHTERER, @ 3 BT ML THRA R
KR H R ALAG ., SRR @@ A LRIEN UWB FTAAR TR RFRAHERREZ. O @3 @S EAE
Bk SRR TT R E AT B TR O kAL UWB B AL R 4, RIT R 37 R G TR E m, Q) &
HEHHE BT &, SNt MBS IRBEAZ LML RS H 5 S BARSE, MELAT B ARRS etz
S RAAER BT S B An A R A ey A, B Bt UWB Fik w ik 422 5ok, 454 A& Bk RORTBHE A
%N % iy B AR AR K-means++IIA AT 5 E ik, ALK 5 % BAFML EAS 8, JF 8 K SRM K Iie i
H AT IR ISP 01 A T S

FERE. 7R AHIE; UWBEFiA; AREL; $A5B4FE4E; $AMREE

T8 732845 TD6T SRR E D A

Current status and outlook of UWB radar personnel localization for mine rescue
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Abstract: Ultra-Wide Band (UWB) radar exhibits strong penetration capability and high resolution, enabling
the detection and localization of trapped personnel behind coal-rock collapses in mine disasters. This paper
introduces the principles of UWB radar localization and its applications in mine rescue operations. The UWB
radar personnel localization technologies are systematically reviewed from three perspectives: radar localization
methods, static/dynamic target localization, and single/multi-target localization. Key challenges in mine rescue
scenarios are identified: (D significant localization errors and limited effective detection range in thick,
heterogeneous, and discontinuous media; (2) weakened radar echoes and severe clutter interference under Non-
Line-of-Sight (NLOS) conditions, leading to low-precision micro-motion target detection and large real-time

errors for dynamic targets; (3 signal interference and occlusion effects among multiple targets degrading
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localization accuracy. Future research directions of UWB radar personnel localization technology for mine rescue
operations are proposed: (D optimizing the UWB radar localization system by constructing cross-modal

information fusion models and developing highly adaptive signal processing methods to enhance the system's
adaptability to post-mining disaster environments; (2) improving the applicability of combined static and dynamic
target localization by developing hybrid localization algorithms that integrate Bayesian networks or deep belief
networks to fuse static and dynamic target features and establishing state-switching-based comprehensive models;
@ improving UWB radar echo processing algorithms, combining adaptive beamforming technology, Multiple
Input Multiple Output (MIMO) technology, and optimized K-means++ or entropy-based hierarchical analysis
algorithms, effectively distinguishing multi-target position information, and validating their adaptability and

reliability in complex environments through extensive simulation experiments.

Key words: mine emergency rescue; UWB radar; personnel localization; dynamic target localization; multi-

target localization
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Fig. 1 Basic principle of UWB radar
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Fig.3 Application of UWB radar positioning technology in mine rescue scenario
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Fig. 4 Research prospects of personnel localization technology based on UWB radar
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