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ABSTRACT 

This project is part of our on-going research effort that aims to improve well-being and 
care of young pigs by exploring an innovative means to assess and control thermal comfort of 
the animals. In simple terms, the method uses “body language” of pigs to determine their 
thermal comfort state (i.e., cold, comfortable, or hot).  This “body language” is simply the resting 
pattern or behavior of group-housed pigs, which is an inherent, comprehensive response 
integrating the effects of not only air temperature but all other influencing environmental factors. 
The method emulates the practice of dedicated caretakers who observe the resting behavior of 
pigs and then make the appropriate environmental adjustments. The difference here is that 
instead of relying on human observation, the proposed approach will use an intelligent computer 
vision system (a video camera, a host PC with image grabber and image processing and 
analysis programs) to automatically and continuously obtain and assess the behavioral patterns. 
Our previous studies had demonstrated promising results of the approach. In the meantime, 
numerous challenges emerged that face the implementation of such a behavior-based pig 
welfare controller. One of the challenges is to better define the relationship between resting 
behavior and comfort level, which may lead to some sort of behavioral index or indexes that can 
be used in the assessment and control process. Pursuit of such a relationship or the behavioral 
indexes was the focus of this study. The study further quantified the effects of air temperature 
(Ta) and velocity (V) on the effective environmental temperature (EET) – the environmental 
temperature felt by the pigs.  

Nursery pigs ranging from 4 to 7 weeks of age (weighing 16 to 32 lb.) were exposed to 
20 Ta and V combinations. The combinations resulted from a factorial arrangement of five Ta ’s 

at 68, 75, 82, 90, and 97°F by four V’s at 20, 100, 200, 300 ft/min. An infrared (IR) thermal 
imager system was used to simultaneously record resting pattern and surface temperature of 
the pigs. Three quantitative behavioral indexes were examined for efficacy in representing 
thermal comfort level of the pigs. These indexes included a) the ratio of occupied floor area 

(OFA) to total surface area of the pigs − index Ia, b) the ratio of OFA to its maximum theoretical 

value − index If, and c) OFA per 100 kg body weight − index Ap(100kg).  The results showed that 
nursery pigs of this age or weight range shared a common range for behavioral indexes Ia and If. 
Specifically, Ia of 0.20 to 0.24 and If of 0.75 to 0.84 correspond to the resting pattern of the pigs 
under thermal comfort conditions. The corresponding surface temperature of the pigs in the 

thermal comfort zone ranges from 94.1 to 97.3°F. The range of index Ap(100kg) for the thermal 
comfort zone was more dependent on pig age/body weight and would not be an effective index 
for the assessment and control process. Using the behavioral index as a measure of thermal 
comfort, the effects of V on EET of the pigs can be seen. The EET data will be helpful in 
assessing the effect of drafts on the pigs at cool to hot Ta.  


