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Component Profile of Bulk Tank Milk

• Includes basic components (fat, protein, MUN, etc), but also 
specific fatty acids

• Reflects positive or negative changes in management and 
environmental factors (feed quality, feeding behaviour, ambient 
conditions, etc)

• Is not that easy to interpret and diagnose:
• Many components moving simultaneously
• Indicators moving at each bulk tank collect

• Is possibly not always consulted…





Assistance Through Anomaly Detection

• Abnormal situation in time-series
• Large deviation from population
• Increasing or decreasing deviation

• Bulk tank milk components: multidimensional context
• Anomalies can be good or bad
• Our short-term goal (Phase 1): attention messages and alerts
• Long term (Phase 2): propose possible diagnostics and 

corrective actions



Phase 1. Simple Numerical Approach

- Approach based on deviations removes seasonality and 
population reaction effects

- Raw values for each herd are transformed to percentile ranks
- Unitless and generic
- Set thresholds (eg top 10%) and sensitivity to alerts
- Proxy for likelihood or degree of confidence

Deviation from 
population

Gradient – slope of 
deviation over 10 days

Variation – z-score of deviation change



Phase 1. Alert and Message Triggering

- Basic anomaly assessment: extreme variations
- To put in production, start with selected combinations of the three 

fatty acid groups: de novode novo, preformedpreformed and mixedmixed
- Targeted management horizon: 10 days

Leave interpretation to 
advisor/producer



RULE #1

De novo De novo ↓
(< 10%) 

PreformedPreformed ↑
(> 90%)



RULE #2

De novo De novo ↓
(< 10%) 

MixedMixed ↓
(< 10%) 

PreformedPreformed ↓
(< 10%) 



% obs % episodes % herds
All records 100% 100% 100%
De novo L 10% 5% 93%
De Novo L, Preformed H 2% 1% 41%
De Novo L, Preformed L, Mixed L 1% 1% 21%

Some Results…
- Over a period of 4 months (February-May 2022)
- 60,076 observations on 1279 herds



Phase 2. Anomaly Assessment and Diagnostic

RULE X – Risk of acidosis
IF
Fat is low  & De Novo De Novo ↓ & MixedMixed is low
& PreformedPreformed↑ & PolyunsaturatesPolyunsaturates ↑ & ….

THEN
Profile = risk_acidosis

Possible actions

- Analyse fiber
- Verify 18:2 in feed
- Adjust feed sequence
- Verify competition
- etc



Phase 2. Anomaly Assessment and Diagnostic

herd_id anb_cd col_rec_dt acidosis intake starch protein energy propionate rumen
1 HO 2022‐05‐06 81 0 0 0 0 0 0
2 HO 2022‐05‐04 0 0 0 84 0 0 0
3 HO 2022‐05‐05 0 0 0 81 0 0 0
4 HO 2022‐05‐06 0 0 0 75 0 0 0
5 HO 2022‐05‐07 0 80 0 0 0 0 0
6 HO 2022‐05‐04 0 95 0 0 0 0 92
7 HO 2022‐05‐07 0 0 0 0 0 75 0
8 AY 2022‐05‐06 0 0 0 0 87 0 0
9 HO 2022‐05‐05 0 87 0 91 0 0 84
10 HO 2022‐05‐05 0 0 0 0 0 84 0
11 HO 2022‐05‐05 0 0 0 97 0 0 0
12 HO 2022‐05‐06 0 0 0 0 0 76 0
13 HO 2022‐05‐07 0 0 73 0 0 0 0
14 HO 2022‐05‐07 0 0 67 0 0 0 0
15 HO 2022‐05‐05 0 0 0 0 90 0 0



Low or inadequate DMI



• Knowledge elicitation and structuring
• Development of rules
• Validation
• Maintenance
• Not flexible when hard-coded

Rule-Based Approach: Challenges

Knowledge 
engineer

Domain 
experts

Field staff

Producer

IT



• The ideal situation would be:
• a data set mapping diagnostics to milk component profiles
• machine learning algorithms generate rules or classifiers

• Alternative, knowledge elicitation and encoding with a symbolic AI 
approach
-> ontologies and graphs

Could AI Help Us?

Dairy Cattle 
Performance Ontology 



A Prototype Ontology for Milk Profile Diagnostic



A Graph View of the Prototype Ontology



Python script.py

Datamart



Conclusion

• We are building an alert/attention system based on 
extreme gradients for selected milk components.

• It seems possible to build a more advanced diagnostic 
system using a rule-based approach

• We could develop a recommendation system that goes 
beyond diagnostic and proposes actions based on ontology.
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