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Report on data integration 

 
An integrated goal throughout the PigSys project is to develop a decision support system (DSS) 
which can provide the farmer with relevant data-based information in real-time. By using a DSS 
the farmer can make decisions in the everyday management of the herd which are based on more 
information than can be obtained during the daily check of the animals. Hereby the farmer can 
aim first focus on the specific tasks which need primary attention as opposed to attending each 
task one by one in a constant routine. Tasks which need primary focus can be concerning both di-
rect animal management (treating sick animals or conducting preventive interventions to avoid 
outbreaks of diseases) or crucial parts of the production site such as errors in the climate control, 
feeding system, or water supply. 
The overall concept of sensor-based detection models is to automatically detect a given condition 
based on continuous real-time monitoring by one or more sensor (Dominiak et al. 2019). This real-
time monitoring can also be integrated in environment control through advances in precision live-
stock farming (Fournel et al. 2017). Historic data can, however, provide important additional infor-
mation on the specific herd.  
 
ThermiPig model 
In the PigSys project, a multi-object mechanistic, dynamic and deterministic model, called Ther-
miPig, was developed to allow for the prediction of the within-room thermal balance at the room 
scale under different climates. The model was written in Python language. A growth model 
(InraPorc) and a bioclimatic model (Thermisim) were combined with a common 1-hour time-step. 
Different characteristics of the rooms (insulation, equipment and regulation rules), management, 
type of pigs and feeding conditions are considered and their impact on the multicriteria perfor-
mance of the batch of pigs in terms of (i) growth performance, (ii) energy use, (iii) nitrogen output, 
(iv) margin on feed and electricity cost are simulated. Evaluation of the model was based on the 
comparison of in silico indoor hourly temperatures (which is the most sensitive variable in biocli-
matic models) to values measured during a study carried out in the IFIP demonstration farm. The 
average difference was less than 0.5°C over the whole fattening period, with in silico growth per-
formance being similar to in vivo ones (Brossard et al. 2019). 
 
ThermiPig model aims to make one simulation per batch of indoor thermal conditions considering 
optimal welfare and productivity (growth). The model can also be run daily, each time with the 
data collected on the last day uploaded (real time). A run per day is the minimum step that can be 
accounted for, even when outdoor and indoor temperature are considered on an hourly basis. 
This is due to the initial time-step of the growth model that simulates daily performance of pigs, 
daily heat production included. 
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Data integration 
In ThermiPig model, both historic and real time data are fully integrated. All static inputs are con-
sidered as historic data, including building and ventilation characteristics (Fig 1), management 
practice, room and pig characteristics (Fig 2) as well as feeding conditions and pig performance 
characteristics (Fig 3). Dynamic inputs (Fig 4) are to some extend considered as historic data as 
well if the model is used to make simulations of indoor thermal once per growth period, based on 
the hourly characteristics of the outdoor conditions collected over a period of 3 months (equiva-
lent to the average length of a growth period for a batch of finisher pigs).  
Dynamic inputs can, however, be considered as real-time data by ThermiPig as well. This is the 
case when data are aggregated per 24 hours and uploaded to run the model every day to check if 
everything was correct on the day before or not. Such dynamic information can be used by the 
farmer to further optimize parameters as for instance climate control and feeding strategy. 
 
Data interfaces 
As described above, extensive amounts of static and dynamic variables have to be used to monitor 
what happens in fattening rooms. A web user’s interface was developed to ease the process of 
data collection. It is accessible online: https://pigsys.science.itf.llu.lv/. Any interested person can 
freely log in and test it. Each user can define multiple property sets, copy and delete them. In each 
fulfilled property set, the user describes his fattening room, chooses its location and the time of 
the year, the type of pigs and the feeding strategy. Depending on the type of information, the user 
chooses the inputs in a list of suggested items (type of floor, ceiling, equipment available or not) or 
fulfil the cells of the tables with figures (e.g., size of a pen, numbers of pigs, power of equipment). 
 
The concept of the data warehouse was applied to provide an API to connect the ThermiPig model 
(see above), stored in France to the data warehouse hosted in Latvia by LLU. Through the API, the 
model directly gets the input values from the remote data warehouse on-demand or scheduled 
according to user’s request and computation power is made available for modelling. It consists of 
following logical steps: authentication of machine-to-machine application (the script) and token 
acquisition, requesting the system wide list of property sets available for processing, in loop fetch-
ing parameters for a given property set, external modelling and sending results back to the data 
warehouse (Grausa et al. 2020).  
 
After the modelling step, outputs of calculations and simulations are transferred directly to the re-
mote data warehouse and available in the user interface. Average performances are presented in 
a table (average daily gain, feed intake, feed conversion ratio, N output) and dynamic change in 
outdoor and indoor temperatures are presented in graphs. 
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Conclusion and perspectives 
The developed data warehouse allows currently the storage and the management of data from 
experiments and farms. These data can be used in ThermiPig model for integration and to help the 
farmers to optimize their management. Both historic and real-time data are considered.  
Next steps for this work are to ease real-time integration of data directly from equipment in the 
farms and to implement relationships between other DSS and data in the data warehouse. This 
will offer to stakeholders the possibility to use real-time DSS to manage pigs’ herds and to study 
ways of optimization of their management. 
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 Fig 1: Examples of static inputs of ventilation and building characteristics for the ThermiPig model   
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Fig 2: Examples of static inputs of management practices, room characteristics and pig’s characteristics for the ThermiPig model   
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Fig 3: Example of static inputs 
of feeding conditions and pig 
performance characteristics for 
the ThermiPig model   
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Fig 4: Examples of dynamic inputs of hourly observations of climate key variables for the ThermiPig model 


