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The ‘Klimaat envelop’-study

Project funded by Dutch ministry of LNV

Climate agenda to which NL have committed to:
reduce methane emission by 49% in 2030 

primary industry are involved, including livestock sector

Developing reducing strategies for animal production 
systems, including dairy cattle
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through breeding and feeding through housing and manure storage



The ‘Klimaat envelop’-study: 

measuring methane at 18 dairy farms
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Collecting methane sensor data



But 

Difficult to combine sensors due to error-prone key identifiers

Collecting methane sensor data

LTE

Data pull

every day



But 

Difficult to combine sensors due to error-prone key identifiers

Difficult to upscale to more farms 

costs are relatively high, and depends on LTE (WIFI) coverage

Data quality check done after data storage

Collecting methane sensor data

LTE

Data pull 

every day



Collection methane sensor data 2.0

NB-IoT

Data push

WDCC – KB DDSDS

Installing at 5 farms



Collection methane sensor data 2.0: 

advantages

RFID makes AMS data redundant

Arduino has several advantages
allows for upgrading to more data streams

direct combining of data  error-prone key identifier redundant

Arduino has a long-life battery  independent form electricity



RFID makes AMS data redundant

Arduino has several advantages

Data collection via NB-IoT
independent of WIFI (LTE-coverage)

works on farms with poor or no LTE-coverage

allows upgrading to more farms (all Dutch farms)

Collection methane sensor data 2.0: 

advantages



RFID makes AMS data redundant

Arduino has several advantages

Data collection via NB-IoT

Data push vs. data pull
continuous transfer of small packages of data

control and quality check near real-time

Collection methane sensor data 2.0: 

advantages



Azure and streaming analytics
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PowerBI

12



PowerBI
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PowerBI
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Installation really simple: plug in and play

Data shown here comes from one farm

5 farms installed now and data comes in

Work for 2019 includes

install on all 18 dairy farms

connect with more data sources

Alternative for cowID with RFID
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Collection methane sensor data 2.0: 

work in progress
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