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Image Processing and Deep Learning Techniques
for Fast Pig’s Posture Determining and Head Removal
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ABSTRACT

The weight of pig is one of the main factors in determining the health and growth state of pigs, their shipment, the breeding
environment, and the ration of feed, and thus measuring the pig’'s weight is an important issue in productivity perspective. In order to
estimate the pig's weight by using the number of pig’s pixels from images, acquired from a Top-view camera, the posture determining
and the head removal from images are necessary to measure the accurate number of pixels. In this research, we propose the fast and
accurate method to determine the pig’s posture by using a fast image processing technique, find the head location by using a fast deep
learning technique, and remove pig’s head by using light weighted image processing technique. First, we determine the pig’s posture by
comparing the length from the center of the pig's body to the outline of the pig in the binary image. Then, we train the location of pig’s
head, body, and hip in images using YOLO(one of the fast deep learning based object detector), and then we obtain the location of pig’s
head and remove an outside area of head by using head location. Finally, we find the boundary of head and body by using Convex-hull,
and we remove pig’s head. In the Experiment result, we confirmed that the pig’s posture was determined with an accuracy of 0.98 and a
processing speed of 250.00fps, and the pig's head was removed with an accuracy of 0.96 and a processing speed of 4897fps.
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(b) Results of Labeling from Binary Image
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(C) A Separated Pig from Result of Labeling
Fig. 1. Results of Preprocessing
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(a) Straight Posture

(b) Bended Posture

Fig. 2. Results of Posture Determining

Algorithm 1. Pig’s Posture Determining

Input

y = y coordinate of center point

X = X coordinate of center point

lableTop = most top y coordinate of label
lableBottom = most bottom y coordinate of label
lableLeft = most left x coordinate of label
lableRight = most right x coordinate of label
colour[yl[x] = brightness of image at (y, X);
Output

result @ pig posture estimation result

Algorithm
set startPointX, endPointX to 0;
set startPointY, endPointY to 0;
for p = lableLeft to lableRight
if (colourlyllp] '= 0 & startPointX = 0)
set startPointX to p;
if (colourlyllp] = 0 & startPointX!
set endPointX to p;
break;
for p = lableTop to lableBottom
if (colour[pllx] != 0 & startPointX = 0)
set startPointY to p;
if (colour[pllx] = 0 & startPointX! = 0)
set endPointY to p;
break;
top = (y - startPointY);
bottom = (endPointY - y);
diff y = | top - bottom | /
(endPointY - startPointY);
left = (x - startPointX);
right = (endPointX- x);
diff x = | left - right | /
(endPointX - startPointX);
if diff .y > 02 [ diff x > 0.2
set result to ‘bended’;
else
set result to ‘straight’;
return result;
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Fig. 3. An Algorithm for Pig's Posture Determining
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Fig. 4. Results of Outside Area Removing
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Algorithm 2. Pig’s Head Convexity Detection

Input

binary image of pig's head area

Output

contours : point Vector Array of contours
defects : array of convexity defects

index : index where contour area is maximum

Algorithm
find edge from input image;
find contour vector using edge;
maxarea = 0;
for i = 0 to i < size of contours do
if contourArea(contours[i]) > maxarea then
maxarea = contourArea(contours(il);
index = i,
for i = 0 to 1 < size of contours do
find convex Hull in contoursl[il;
if size of hullli] > 3 then
convexity detection;
return contours, defects, index;

Fig. 6. An Algorithm for Pig's Head Convexity Detection

(a) Estimated Boundary

2\

(b) Separated Head from Body

(c) Head Removed Pig

Fig. 7. Result of Head Removal

HHXICl WhE M Z2E 1 HEl MAS 218 gaMel H Eeid 7Y 461

Algorithm 3. Pig’s Head Removal

Input

binary image of single pig

center : coordinate of pig’'s center

contours : point vector array of contours
defects : array of convexity defects

index ' index where contour area is maximum
Output

frame : binary image of single pig’'s body

Algorithm
set min_dist to enough large integer value;
for j = 0 to size of defects[index] do
Vecdi v = defects[index][j];
depth = v[3] / 256.0;
if 9 <= depth then
faridx = v[2]
ptFar = contours[index][faridx]
dist = distance from center to faridx;
if min_dist > dist then
min_dist = dist;
Point A = ptFar;
set min_dist to enough large integer value;
for j =0 to j < size of defects[index] do
Vecdi v = defects[index][j];
depth = v[3] / 256.0;
if 7 <= depth then
if contours[index][v[2]] == Point A then
continue;
faridx = v[2]
ptFar = contours[index][faridx]
dist = distance from center to faridx;
angle = angle from center, Point A, ptFar;
if min_dist > dist && 45 < angle < 105 then
min_dist = dist;
Point B = contours[index][v[2]];
draw line between Point A to Point B in input image;
find smallest area using connect component method;
smallest area removing;
return frame;

Fig. 8. An Algorithm for Pig's Head Removal
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Table 1. Performance Comparison of Posture Determining
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Deep - =
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Table 2. Performance Comparison of Head Removal

Accuracy x
Processing
Speed 1

Processing
Speed(fps) 1

Accuracy

Method (ACC) 1

Image

Processing [2] 0.94 0.72 0.68

Proposed 0.96 4897 47.01
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