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" ROMPOS experience with  realtime interference detection

GeoVell vl (geovell.ro) Seasonal Trend

A STL Decomposition

Seasonal-Trend-Loess

Separates time series into trend, seasonal,
and residual components

e Hourly (24h), Daily (7d), Weekly (4w) periods

e Reveals hidden cyclical patterns

e Robust to outliers with Loess smoothing

\- Core Algorithms

Advanced RF Interference Analysis Techniques

Isolation Forest

Multivariate Anomaly Detection

Identifies outliers by measuring isolation
difficulty

e Analyzes Power x Frequency x Bandwidth
® 5% contamination threshold

e Works on STL residuals for precision

|'_|| Statistical Analysis

Distribution & Correlation

Comprehensive metrics and relationship
mapping

e Mean, median, std, range, unigqueness
e Multi-dimensional scatter plots

e Temporal pattern recognition

GEOVEILRO




Seasonal Trend

GEOVEILRO

) Design Principles

Architecture & Processing Strategies

() Multi-Scale Time Resampling U Min-Max Normalization J\,— Separation of Concerns

® Hourly - Daily - Weekly aggregation ® Scales MHz, dBm, bandwidth to [0,1] ® DataAnalyzer: Pure analysis logic
® Forward-fill for sparse data handling ® Enables cross-metric visual comparison ® MainWindow: Ul orchestration layer

® Mean aggregation with adaptive ® (value - min) / (max - min) formula ® Plot functions: Visualization generation
granularity

4> Real-World Impact

When does interference occur? Are there hidden cycles?
- Hourly/daily pattern analysis - Seasonal decomposition

Is this interference unusual? Frequency-power relationships?
- Anomaly detection system -> Correlation scatter plots




Advanced Correlation

Multi-Station Comparison Suite
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Advanced Correlation

GEOVEILRO

Distribution & Statistics Comparison
Frequency Distribution Power Distribution Bandwidth Distribution
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Band Distribution Event Counts Statistical Summary
812

Station Events Freq p Power p BW
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Advanced Correlation
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