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Abstract. A video sensor data has been widely used for automatic surveillance 
applications. In this study, we present a method for detecting pigs in a pig room 
automatically by using the depth information obtained from a Kinect sensor. 
Especially for a real-time implementation, we propose a way to reduce the 
execution time by applying parallel processing techniques. In general, most 
parallel processing techniques have been applied in parallelizing a specific task. 
In this study, we consider parallelization of the entire system consisting of 
several tasks. By applying a scheduling strategy in determining a computing 
device for each task and implementing it with OpenCL, we can reduce the total 
execution time efficiently. Based on experimental results, the proposed method 
can automatically detect pigs using a CPU-GPU hybrid system in real time, 
regardless of the relative performance between CPU and GPU. 
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1   Introduction 

Several studies have been recently conducted that use surveillance techniques to 
automatically manage pigs in what are known as a “smart pig farm” [1]. A typical 
Korean pig farm consists of 20 to 30 pigs that are grouped together and managed in a 
pig room overseen by a few farm administrators. Several sensors such as gyro and 
RFID tags are used to automate the management of the pig farm. However, these 
approaches increase costs and require additional manual labor for activities. To avoid 
this, studies that analyze a video sensor data for the pig management have been 
reported [2-5].  

In this study, we focus on the automatic temperature control by using a video 
sensor. Especially, caring (i.e., assessment and control of thermal comfort) weaning 
pigs (21 or 28 days old) is the most important issue in the pig management because of 
their weak immunity. Assessment and control of the environment and thus pig 
comfort in pig housing is typically based on predetermined ambient temperature 
levels. However, this traditional approach cannot meet the pig’s true thermal needs 
because it does not integrate the effects of other factors such as drafts, humidity, 
radiation, floor type/condition. To solve this problem, computer vision-based 
solutions [6,7] have been proposed in order to assess the thermal comfort with image 
analysis of resting behavior of group-housed pigs, as shown in Fig. 1. However, these 


