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POINT PROCESSES
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FRACTAL-BASED
POINT PROCESSES

»Fractal point processes

»Fractal-rate point processes

S. B. Lowen and M. C. Teich, Fractal-Based Point Processes
(Wiley, Hoboken, NJ, 2005).
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SURROGATE
DATA ANALYSIS
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SHUFFLING
a) ORIGINAL POINT PROCESS REALIZATION d N, (¢)
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CONGESTIVE HEART FAILURE

INABILITY OF HEART TO INCREASE CARDIAC
OUTPUT IN PROPORTION TO METABOLIC DEMANDS

Symptom complex:
Many different presentations and etiologies

Typical symptoms:

> Shortness of breath

> Swelling in legs

» General fatigue and weakness

Clinical diagnostics:
Ascultate heart
Carotid pulse
Electrocardiogram
Chest radiograph
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INTERVAL-BASED
MEASURES
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S_(f) (relative scale)
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INTERVAL-BASED SPECTRUM
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INTERVAL-BASED TIME-SCALE ANALYSIS

DISCRETE WAVELET TRANSFORM
EXAMINES ALL SCALES

MITIGATES AGAINST NONSTATIONARITIES
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WAVELET COEFFICIENT W
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HEART-FAILURE
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ROBUSTNESS WITH FORM OF WAVELET

Haar wavelet Daubechies 10-tap wavelet
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After Thurner, Feurstein & Teich, Phys. Rev. Letters 80, 1544-1547 (1998).
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COUNT-BASED
MEASURES
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POWER-LAW SCALE INVARIANCE
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RATE-BASED SPECTRUM
GENERALIZED-RATE-BASED PERIODOGRAM
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COUNT-BASED TIME-SCALE ANAYLSIS
DISCRETE WAVELET TRANSFORM
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NORMALIZED DAUBECHIES-WAVELET VARIANCE
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ESTIMATED NHWV A(T)
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IDENTIFYING PATIENTS
WITH CARDIAC
DYSFUNCTION
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ROC CURVES & AREA UNDER ROC
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INDIVIDUAL VALUES: DATA
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ROC CURVES: NORMAL & CHF DATA (S AF; 75821 intervals)
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ROC AREA
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ROC-AREA CURVES: NORMAL & CHF DATA
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S_(f) (relative scale)
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ROC AREA

ROC-AREA CURVES: SIMULATION
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