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¢ Research Background

Link Stability Challenges

Nonlinear fading, B-LoS scenarios,
resource constraints
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Test Environment & Platform

- Terminal Installation Location

Antenna Height 13 Meters
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Terminal Specifications

UWB Anienna Parameter

Antenna frequency 740 ~ 6000MHz
Antenna standing wave <2
Antenna polarization Directional Polarization
Antenna gain 6 ~ 7dB1
Power consumption 24W
5G NR N1/N3/N5/N8/N28/N41/N78/N79
MIMO (5G NR) Downlink 4x4 MIMO: N1/N3/N41/N78/N79
MIMO (5G NR) Uplink 2x2 MIMO: N41/N78/N79

A



/0
% Field Measurement Campaign sE=y

Ocean Connectivity Lab
HIFIBERKINE

RSRP

Terrestrial F¥f Up to 143 km Standard - Enhanced TeSt RSRQ
Base Station o Terminal ermmal ]

Metrics SINR

Ping

—  Up/Downlink

Total: 340 KM

Test Near-sea area : -5 KM
Route N Archipelago area: 5-15 KM
Open sea area: >15 KM
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¢ Paradigm Shift:

From Passive Recovery to Proactive Warning

Passive Recovery

Failure Threshold (Link Drop)

Passive Reconnection

!

Downtime
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Proactive Warning

Failure Threshold (Link Drop)

Expected improvments

Warning Triggered ,

Time(t)
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¥ Data Collection - Signal Quality Metrics

Standard [ Standara [sanird

Average RSRP -103 -82. 9 Average RSRQ 135 119 Average SINR
- 0, 0
RSRP>-95dBm  3095%  SLT% oo b e soasse  SINRSI0AB 2287%  25.56%
RSRP<-112 51 0400 4021%
{Bm 94% <17 RSRQ<-20dB  44.55%  40.01%  SINR<0dB  57.51%  49.61%

RSRP (Enhanced) RSRQ (Enhanced) SINR (Enhanced)




» Edge-Al Early Warning Framework

s

Real-time Maritime
5G Metrics

Machine Learning Core:
Random Forest Classifier
(Ensemble Learner)
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Output:
danger probability
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ov/

Normal State
(Reliable Link)
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Failure Warning
(Potential Link Drop)

Proactive Resource Allocation
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danger_
probability>0.5

(Default_threshold=0.5)




{® Performance Evaluation
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(a): Confusion Matrix (Link Failure Prediction)

Importance Score
(b): Feature Importance (Key Indicators)

4 )

CPU-only 0.95 0.93 0.90 0.94
and » XGBoost 0.92 0.87 0.88 0.91

ms-latency LSTM 0.87 0.71 0.96 0.86

\- J GRU 0.87 0.73 0.91 0.85
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Methodology Optimization and

Proactive Warning

Statistical Analysis

Model Performance

v v v

v" An edge intelligence v" Non-linear long-tail signal v" Temporal sliding windows
framework fading v' Random Forest
v' A proactive interception v Statistical limitations of

paradigm Power-quality paradox
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