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Coming 
Together –

Meeting 
Challenges 
Using Data 
from AMS 
Systems
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Are We 
Listening 
to Each 
Other?

Manufacturers lead in 
innovation but also need 

to protect interests –
What data is available?

Producers are 
saying I made the 

investment –
Will you use my 
farm/herd data?

Recording organizations 
are looking for guidance –

Can we use the data?



Restructure of Section 11 
completed March 2023 & 
adopted July 2023

14 procedures in 5 sections
• Overview & General Processes
• Device Testing & Certification
• System Testing & Validation
• Best Practices
• Annual Reporting

Each procedure stands alone

Integration of numerous 
appendices into each procedure









Online Application 
Processes

Online Applications for Device 
and Sensor System Testing

ICAR Staff Manages 
Submission & Test Contracts

Direct & Secure Upload of 
Documentation of the System 

to ICAR Server

Protect IP, Avoid Email & File 
Transfer/Sharing Services



Documentation 
Required with Application

• Technical characteristics, drawings, and photograph(s) of device. 
• For those devices that are a modification of a device with existing 

ICAR-certification, a technical summary of the changes should be 
included. 

• Technical manual outlining functional metering and sampling 
processes and principles as well as software/firmware documentation 

• Installation procedure
• Routine test or periodic check procedures for service technicians
• Operational manual for the farmer – both AMS and sampler
• AMS herd management software manual (where applicable)



Testing & Certification 
Procedure



Requirements for automatic milking systems & sampling systems

• Automatic milk recording systems record milk yield and

a) take samples of milk, or 
b) perform milk analysis without human supervision or 

interference. 

• Automatic sampling systems are well-known in automatic milking 
systems, but could also be used in milking parlours and eligible for 
testing by ICAR 

Presenter
Presentation Notes
Looking at the dartboard and dart groupings is one of the best ways to help understand what accuracy and precision mean.  And the question we need to ask for each trait or measurement is what is the level of each that is needed for that trait.  Once we understand our needs, we can improve accuracy with a focus on design and calibration of devices.  Likewise, precision itself can be improved by having quality control practices in place.One of the common misperceptions is what is the accuracy or precision of a device compared to the ‘gold standard’ however many misinterpret what that standard should be.  For example, the fat, protein, or SCC on the milk settlement check is not a gold standard, rather the analysis of milk by reference procedures is the standard.  Using the milk check in this example is a way building confidence in the device by comparing to what the producer perceives as value.



Requirements for automatic milking systems & sampling systems

a) Deliver electronic data. The file must include cow ID, amount of 
milk, time of milking and the position where the cow was milked. 
The file must contain every milking during the recording period

b) Have no mismatches of animal identification with milking time, 
milk production and sample identification/results of the milk 
analyser

c) Have a success rate in reading animal identification of at least 98 
% (and must have the technical capability of 100% correct 
identification at recording)

d) Indicate if a milking is a complete milking (at least 80 % of the 
expected milk yield is collected)
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Requirements for automatic milking systems & sampling systems

e) Take samples each time an animal is milked and take care that 
samples are properly treated and/or stored to ensure the quality 
of the sample for analyses or perform milk analysis each time an 
animal is milked.

f) Have a capacity to record and sample all the animal milkings 
within the intended sampling period

g) Have a rate of sampling / milk analysing to ensure no or minimal 
delay of the milking of the next animal

h) In case of sampling - the sampling unit shall meet with ergonomic 
demands (weight, construction, connectivity, accessibility of 
critical places, portability)
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Sampling

a. Representative for all the milk collected during that milking.
b. Sufficient amount for analysing the milk composition.
c. A minimum volume of 25 ml shall be taken at the minimum recordable milk 

yield of 5 kg for cattle. 

This guideline on sampling is related to single day (one milking of the 
test day or all milkings during the test day) of component 
measurements for the system.  The MRO then applies traditional 
models for prediction of periodic component yields.
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ICAR certification for automatic milk recording and sampling 
systems are based on the combination of the robot and the sampler. 

The automatic milk recording system must be tested with automatic 
sampling device(s) to achieve an ICAR certification.  

The automatic milk recording system cannot be tested by itself for 
milk yield nor may an automatic sampling device be tested by itself 
for milk sampling. 
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Multiple automatic milk samplers may be tested with a single 
automatic milk recording system, 

and/or

Multiple versions of the automatic milk recording system may be 
tested with one or more automatic milk samplers as part of the same 
test when requested as part of the application process. 
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AMS & Samplers 
Required

Multiple automatic milk samplers may be tested with a single 
automatic milk recording system but does not change the number of 
AMS or number of farms

Manufacturers’ test farms are not eligible to be part of the ICAR test



AMS & Samplers 
Required

Multiple automatic milk samplers may be tested with a single 
automatic milk recording system but does not change the number of 
AMS or number of farms

Manufacturers’ test farms are not eligible to be part of the ICAR test



AMS with In-Line 
Analysers

The key condition is the ‘representative’ nature of the milk analysed.  

In-line analysers that meet this guideline may be part of the 
traditional ICAR test for device/sampler certification



ICAR List of Certified 
Combinations



ICAR Guidelines for 
Validation of AMS with Sensor Systems

AMS Sensors for Components and 
Other Measured Parameters
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What Can We Measure?

Feed Intake
Respiration
Chewing/Eating
Methane Emission

Temperature
Body Condition
Body Weight

Animal Location
Standing/Resting/Movement

Hoof Health

Mobility

Milk Yield
Milk Composition
Milking Speed
Milk Flow Rate
Estrus/Pregnancy
Mastitis
Pathogens
MUN
Ketosis
VFAs
Johne’s
BVD
BLV

Heart Rate
Rumination



Sensor 
System 

Challenges

Sensor Systems

• The system is more than a sensor recording 
observations

• Simultaneous & automatic ID and measurement 
recording

• Linkage to sensor ID to official ID
• Data transformation, handling, editing – what is 

measured is rarely what is reported or creation of 
multi-day means based on multiple observations

Used as Part of a Recording System or Scheme
• The traditional practices to reduce errors are removed

Certification 
vs. Validation

Presenter
Presentation Notes
Looking at the dartboard and dart groupings is one of the best ways to help understand what accuracy and precision mean.  And the question we need to ask for each trait or measurement is what is the level of each that is needed for that trait.  Once we understand our needs, we can improve accuracy with a focus on design and calibration of devices.  Likewise, precision itself can be improved by having quality control practices in place.One of the common misperceptions is what is the accuracy or precision of a device compared to the ‘gold standard’ however many misinterpret what that standard should be.  For example, the fat, protein, or SCC on the milk settlement check is not a gold standard, rather the analysis of milk by reference procedures is the standard.  Using the milk check in this example is a way building confidence in the device by comparing to what the producer perceives as value.



Data
Quality 

vs. 

Data 
Accuracy

Data Quality – The System Approach

data that has all five elements of quality at once: 

• accuracy
• completeness
• consistency
• credibility
• custody

Data Accuracy – an element of quality that deals with 
the data meeting bias & precision standards when using 
a single or series of certified device measurements

The System Approach
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Simultaneous Animal ID 
& Sensor Measures

ID Association
• Wrong live animal with ID in data file
• Override of ID corrections by other farm 

management systems

ID Linkage or Cross-Reference
• Wrong sensor ID with official ID
• Animal ID to Sample ID

ID Positional Errors
• Missing data points (unreadable ID)
• Cows out of order (reading errors)
• Samples or observations out of order

Errors 
Associated 

with ID



Milking Speed by AMS Manufacturer (Holstein)

Presenter
Presentation Notes
A key question we have is whether conventional and AMS herds can be evaluated together. These plots show MSPD for AMS herds for HO only, since that is the largest amount of data we have available. Speeds and consistency vary by OEM and the amount of data available. Interestingly, DeLaval and Lely have parallel trends in milking speed, mirroring the milk production curve, but very different speeds overall. This does NOT suggest that cows will milk slower on a DeLaval system! It is an artifact of how the data is collected by each OEM. Every OEM will have their own criteria for when milk flow actually begins and how milking duration is measured (e.g., box time versus milking time). This simply demonstrates that there is a clear OEM effect that will need to be considered in the harmonizing of data collected from different systems. 



OEM, BREED, FREQUENCY, & DIM – Traditional Parlours
OEM, BREED, FREQUENCY, & DIM

Presenter
Presentation Notes
If we only look at HO and JE, for whom we have the largest amount of data, we see that speeds themselves vary by breed and OEM, as does the smoothness of their curves. Here we have MSPD on the y like you’ve seen, DIM on the x, this time the banner across the top shown meter manufacturer and the line colors are HO and JE. The row banners on the far right indicate 2X and 3X herds. Again – trend lines reflect the amount of data available for each OEM. You can see there are no 2X herds with BECO or Jantec systems. A good example is 3X Boumatic herds. the red HO line shows a nice clear curve (n =  22,872 cows), but JE is less clear with data from only 167 cows). Overall, MSPD appears to mirror the milk production curve consistently. 



Testing & Validation 
Procedure



Components of ICAR 
Sensor System Test

Definition of the Measurement & Principle (Direct/Indirect/Proxies)

Evaluation of the Accuracy, Repeatability, & Reproducibility of the System Data

Evaluation of the Animal ID System(s) & Linkage to Sensor System Measurements

Evaluation of the Data Handling for Estimates, Rounding, Missing Data, & Reporting 

Evaluation of the Data Interface & Transfer Procedures to External Databases

Evaluation of the Sensor System Installation or Commissioning Procedures

Evaluation of the Routine Check or Monitoring Procedures of the Sensor System

Evaluation of the Effect of the Sensor System on Animal Well-Being

MRSD-SC 
Test Centre 
Develops a 

Test Plan for 
the System



Conducting the Sensor 
System Test

The Test Centre Coordinates the System Test – One Contact, One Contract, One Report for 
the System Manufacturer

The Test Plan May Reference Other Sections of ICAR Guidelines (ADE, Milk Analysis, 
Feed Efficiency, Conformation, Etc.)

The Test Plan May Reference other Standards when no ICAR Guideline Exists or 
when no “Golden Standard” is Available (IDF, ISO, AOAC, Etc.)

External Parties or Resources Involved as Needed – Data Modeling, Expertise 
(Consultation, Review, Labour)

Review of Internal Manufacturer Data, Peer-Reviewed Publications, Field Testing, 
and/or Data Modeling

Confidential Test Report to MRSD-SC for Review and Recommendation

Test Report Provides Public Comments to MRO/HRO on Quality Assurance – Installation, 
Routine Checking, Use Considerations, and Limitations of System 

MRSD-SC 
Test Centre 

Conducts the 
Test Plan for the 

System
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Are We 
Listening 
to Each 
Other?

Manufacturers lead in 
innovation but also need 

to protect interests –
What data is available?

Producers are 
saying I made the 

investment –
Will you use my 
farm/herd data?

Recording organizations 
are looking for guidance –

Can we use the data?
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