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Abstract  

Problem statement: Current app-based fertile window predictions 

typically rely on simple back-calculation from average cycle length 

and the inferred end of the current menstrual phase. This approach 

ignores within-person variation in onset and duration of the fertile 

window, resulting in a high risk of misestimations. Established 

alternatives for ovulation detection often involve additional costs 

(e.g., LH tests, intravaginal sensors), are infeasible for at home use 

(e.g., urine tests, blood draws), or require strict daily adherence 

(e.g., basal temperature tracking) reducing their usability in 

practice. Cervical mucus (CM) characteristics are strongly 

associated with estrogen levels and change predictably around 

ovulation. CM is fast and easily observable and cost-free. However, 

CM can be influenced by external factors such as sexual 

intercourse or infections.  

Solution: We propose a rule-based, dynamic prediction model that 

integrates between-person average menstrual phase lengths, 

within-person cycle variations, and CM observations to estimate 

current cycle phases with improved accuracy while remaining low-

cost and user-friendly.  

Methods & Theory: The statistical framework continuously updates 

predicted cycle phases by combining user-specific average cycle 

lengths with population-based averages of hormonal changes and 

CM observations. Model reliability was evaluated using synthetic 

data, demonstrating robust phase estimation. The next step 

involves validation with real user data and LH testing to assess 

accuracy and practical feasibility. 

Conclusion & Significance: To our knowledge, this is the first 

conceptual model that jointly leverages average cycle phase 

lengths, intra-individual variability, and CM characteristics for 

dynamic menstrual phase prediction. This approach offers 

interpretable, individualized, and cost-free foundation for next-

generation menstrual and fertility tracking applications. 
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Kommentiert [MR1]: or their focus is finding the next cycle, or 

cycle length (I am not sure where it would be fine to add this info) 

Kommentiert [MR2R1]: There is one recent source we could 

also use (if we have to match the 5 recent references :) ) 

Kommentiert [EP3]: feedback pls 

Kommentiert [MR4R3]: I like both the alternative wording  

 

Kommentiert [EP5]: slightly cheated - refers to the validation 

for each day and possible mucus that were sensible - kind of 

synthatic data  

Kommentiert [EP6]: please confirm that this is correct in this 

way 

Kommentiert [EP7]: idea: have rough process of how model 

calculates the phase 

Kommentiert [EP8R7]: including division in 5 cycle phases that 

are matched to certain mucus (maybe similar to slides Milad created 

for cycle division), indicate flexible parts (EF, LF, OV) and stable part 

(EL, LL) 

 

Kommentiert [MR9R7]: There is a preliminary graph 
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