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Abstract 

 
The analysis of individual pig’s behavior in group-housed pigs is important for pig management. In this 
study, we propose a low-level segmentation method for group-housed pigs to facilitate the automatic 
high-level analysis of pig behavior. In particular, we employ spatial and temporal information 
simultaneously and then interpret the segmentation problem in a crowded pig room as a region 
partitioning problem of the touching-pigs. According to experimental results with the video data 
obtained from a Korean pig farm, we believe that our method based on spatiotemporal information can 
provide more accurate segmentation results than widely used methods by a factor of two. 
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1. Introduction 

The early detection of management problems 
is an important issue when caring for 
group-housed pigs [1]. Especially, caring for 
individual pigs is necessary in order to minimize 
the possible damage caused by infectious disease. 
However, it is almost impossible for individual 
pigs to be cared for by the small number of farm 
workers who work on large-scale pig farms. For 
example, a pig farm where we obtained video 
monitoring data had more than 2,000 pigs per a 
farm worker. Although some progress in 
monitoring group-housed pigs has been made 
recently [2-3], practical issues in implementing 
an automated behavior monitoring system with a 
video sensor have not yet been reported. 
Especially, it is very challenging to identify 
individual pigs in a small-sized pig room using a 
video camera because partial occlusion may 
occur in some cases and the movement of pigs 
may be unpredictable and rapid during 24-h.  

In this paper, we consider a 24-h closed pig 
room monitoring application where no pig is 
allowed to enter/leave the room during the 
monitored period and solve the segmentation 
problem of touching-pigs. In general, accurate 
segmentation of each object is important to 
understand the input scene [4]. For example, 
with current techniques implemented in [5], each 
isolated moving pig can be segmented and 
tracked correctly. If they are close together, 
however, the current techniques regard those 
pigs as a pig group and cannot maintain each 
identity of those pigs any more. For analysing 
each moving pig automatically in order to detect 
possible health and social problems as soon as 
possible, we need to separate touching-pigs. 

In this paper, we assume each pig in the 
previous frame is identified individually. Then, 
we exploit this information from the previous 
frame as well as the information from the current 
frame in separating the touching-pigs in the 
current frame. Once they are identified 
individually, we can maintain each identity even 
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with another touching-pigs case later by using 
the proposed method.  

To the best of our knowledge, this is the first 
report of separating touching-pigs in a crowded 
pig room by interpreting the separation problem 
as a region partitioning problem in a projected 
current frame. 

2. Segmentation of Touching-Pigs 

The scene obtained from a pig room may 
contain a complex background and various levels 
of illumination. In order to extract the pig-related 
information in a robust manner, we first convert 
the input RGB values into HSV values and 
perform binarization to exclude shadows from a 
pig. To detect moving pigs, then, we also use 
GMM [6] as a background modeling technique. 
If the size of the moving pig region is larger than 
that of a single pig, we apply a separation step to 
the moving region caused by touching-pigs.  

In the proposed method, we interpret the 
separation problem in a crowded pig room as a 
“region partitioning” problem of the 
touching-pigs in the current frame by using the 
labelled regions of individual pigs in the 
previous frame.  
 

 
(a) Three pigs identified individually in the 

previous frame 
 

 
(b) Region partitioning of the current frame 

 

Fig. 1.  Illustration of projecting the previous 
frame into the current frame(3-pigs sequence) 
 
For the first frame containing touching-pigs, 

the segmentation result of the previous frame is 
projected onto the touching-pigs region in the 
current frame. As shown in Fig. 1, for example, 
the previous frame contains three colors for each 

pig. Based on this color information, we will 
partition the touching-pigs region in the current 
frame. For example, some overlapped pixels 
colored with “green” in the previous frame may 
need to be colored with “red” in the current 
frame. In order to handle these tricky overlapped 
pixels, we first apply the erosion operator until 
these overlapped pixels can be excluded. For the 
purpose of explanation, we denote this eroded 
region of each pig as a skeleton of each pig in the 
touching-pigs region. 

From the skeleton of each pig, we apply the 
dilation operator until the dilation reaches to the 
skeleton of another pig in the touching-pigs 
region. After the dilation, the touching-pigs 
region in the current frame can be partitioned 
into three types of regions as shown in Fig. 1: 
not-determined region with conflict, 
not-determined region without conflict, and 
determined region. In the three types of regions, 
we need to determine a label of each 
not-determined region further. 

First, not-determined regions without conflict 
are labelled by using a region-growing technique. 
After applying the region-growing with the seed 
labels determined by the boundary pixels of 
determined region, the label of each pixel in the 
not-determined regions without conflict can be 
determined. Then, not-determined regions with 
conflict are labelled by comparing the area of 
each color between the previous frame and the 
current frame. Note that, this kind of labelling 
may not guarantee perfect “pixel-level” 
segmentation accuracy. Since some of the tricky 
overlapped pixels explained in the first step are 
solved, however, the proposed method can 
maintain “identity-level” segmentation accuracy.  

3. Experimental Results  

In our experiments, we set the resolution size 
to 640 × 480 pixels and the frame rate to 8 frames 
per second(fps). The camera was located 4 m 
above the floor to monitor a pig room that 
measured 4 × 3 m, and there were 22 weaning 
pigs in the room. We set the ROI to regions that 
could not be separated the touching-pigs 
obtained from the video sequences, and labelled 
each pig in the previous frame. As we projected 
the segmentation result of the previous frame 
into the touching-pigs region of the current frame, 
we applied the region partitioning rule to the 
touching-pigs region. 
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We confirmed that the touching-pigs were 
separated individually by using the proposed 
method. For the purpose of comparison, we also 
used typical segmentation methods based on 
Watershed [7] and K-Means [8]. For maintaining 
the identity of each pig between consecutive 
frames, the widely used segmentation methods 
require an additional step such as region-merging 
to make the relationship between consecutive 
frames. On the contrary, the proposed method 
uses both previous and current frame information, 
and thus can maintain the identity of each pig 
between consecutive frames without any 
additional step. 

In the accuracy evaluation, we compared the 
“pixel-level” segmentation results obtained by 
the proposed method with the ground-truth 
segmentation. It was necessary to separate 
multiple touching-pigs, so we defined the 
Segmentation Accuracy(SA) as follows. T, C, 
and F denoted the true area (i.e., an identifying 
area), the confused area(i.e., an identifying area 
incorrectly or missed), and the false area(i.e., an 
area that did not belong to a pig), respectively. 
We then defined SA = T/(T+C+F) and 
summarized SAs in Table 1.  
 
Table 1. Comparison of segmentation accuracy 

with various touching sequences 

 
Segmentation Accuracy (%) 

2-pigs 
sequence  

3-pigs 
sequence 

4-pigs 
sequence 

Watershed  
[7] 57.60 42.80 46.35 

K-Means 
[8] 31.07 34.93 48.89 

Proposed  
Method 89.11 91.70 89.51 

 
Compared with the Watershed method and the 

K-Means method, the proposed method 
separated the touching-pigs with average SA = 
90.1%. Thus, we confirmed that segmentation 
accuracy was improved quantitatively and 
qualitatively by using the proposed method. 

4. Conclusions 

Automated activity monitoring for 
“individual” pigs in a group-housed pig farm is 
an important issue because it can significantly 
reduce the working time for managers and allow 
the early detection of health or management 
problems. However, identifying the movements 

of each pig accurately is the key component of 
the automatic segmentation and tracking systems 
used for analyzing each pig’s behavior.  

In this study, we proposed a segmentation 
method for touching-pigs in a crowded 
environment. In particular, the proposed method 
focuses on exploiting the characteristic of closed 
room monitoring applications and interpreting 
the segmentation problem as a region 
partitioning problem. In the experimental results, 
the proposed method was able to separate 
touching-pigs with the average segmentation 
accuracy of 90.1% in the video sequences. 
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