
1. Condition evidence

condition features x(t)
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2. Hidden degradation states
fixed reference; four-state chain
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G = {S3, S4}

Soft state-age inference

Joint state and residence-age probabilities

3. Residence
evidence

Stress-dependent durations;
posterior-weighted evidence

stress-dependent
residence clock

4. First passage

first entry time τG

closed risk set G
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Reliability outputs

Survival Rq(t|z) Age-stress risk surface Fq(t, z) Cumulative risk P(τG≤t) Condition-updated RUL
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