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Development of Computer Vision System for Individual

Recognition and Feature Iinformation of Cow (II)
— Analysis of body parameters using stereo image —

o & &
A3
J. W. Lee

ABSTRACT

The analysis of cow body parameters is important to provide some useful information for cow management
and cow evaluation. Present methods give many stresses to cows because they are invasive and constrain cow
postures during measurement of body parameters. This study was conducted to develop the stereo vision
system for non-invasive analysis of cow body features.

Body feature parameters of 16 heads at two farms(A, B) were measured using scales and nineteen stereo
images of them with walking postures were captured under outdoor illumination. In this study, the camera
calibration and inverse perspective transformation technique was established for the stereo vision system. Two
calibration results were presented for farm A and farm B, respectively because setup distances from camera to
cow were 510 cm at farm A and 630cm at farm B. Calibration error values for the stereo vision system
were within 2 cm for farm A and less than 4.9 cm for farm B.

Eleven feature points of cow body were extracted on stereo images interactively and five assistant points
were determined by computer program. 3D world coordinates for these 15 points were calculated by computer
program and also used for calculation of cow body parameters such as withers height. pelvic arch height.
body length, slope body fength, chest depth and chest width. Measured errors for body parameters were less
than 10% for most cows. For a few cow, measured errors for slope body length and chest width were more
than 10% due to searching errors for their feature points at inside-body positions.

Equation for chest girth estimated by chest depth and chest width was presented. Maximum of estimated
error for chest girth was within 10% of real values and mean value of estimated error was 8.2cm.

The analysis of cow body parameters using stereo vision system were successful although body shape on
the binocular stereo image was distorted due to cow movements.
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Table 1 Number of sample images and
setup distance between cow and
camera system

. . . | Number of stereo | Distance
Cow identification| L

images [em] .
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(a) Side-view (b) Top-view
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4111 1 510+30 Fig. 1 Feature points and lines for analy-
sis of cow body parameters.
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Table 2 Names and definitions of cow body parameters

Name i:y:ilg)l] Definition of feature parameters
Withers height A-B 717ke) Al A Aw7bA o =2 Az
Pelvic arch height C-D A 2Rl 4] x|w7tA] 2] 4237 A=)
Body length E-F A7k AdellA AT T AMeF o] £HAT
Chest depth G-H AE F(A 1-8 HFH) SelA 7HEutEriA e =3 A
Chest width K-L AttE AF AgSE 3} 5 ZFealel 7 de 749 #3949
Slope body length I-F o7} AgtoA T Fdg AR o] Ay
Hip width M-N 3, F 87 95 Aole] =3A
Thurl width o-p &, -+ 28A Aol Ald w2 F99 979
Pin bone width QR | 3 ¢ #H2AA A3l £3AY
Chest girth - AZE AFE T3k Tk E9e Aol
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Fig. 2 Photograph of stereo camera system.
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Fig. 3 Calibration board.
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V)=16 < 10).
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Table 3 Measurement of body parameters for cows in Farm A

(Unit : cm)
Cow identification #105 #110 #111 #113 #119 #125 #126 #137
Withers height 127 136 133 136 133 132 137 127
Pelvic arch height 138 141 140 137 135 134 139 133
Body length 146 155 151 148 153 151 149 144
Chest depth 74 83 84 84 80 82 81 73
Chest width 36 43 50 42.8 44 38 44 39
Slope body length 152 178 173 160 176 174 165 157
Hip width 51 58 60 60 58 58 62 56
Thurl width 48 58 56 51 56 55 42 53
Pin bone width 34 43 36 29 40 38 42 39
Chest girth 183 210 210 201 203 211 198 190
Table 4 Measurement of body parameters for cows in Farm B
(Unit : cm)

Cow identification #214 #218 #222 #224 #225 #226 #227 #228
Withers height 133 130 127 137 130 125 102 114
Pelvic arch height 137 134 134 141 136 132 104 116
Body length 145 152 144 142 137 145 106 115
Chest depth 78 78 77 78 78 74 50 61
Chest width 47 56 45 48 48 47 28 37
Slope body length 150 154 148 154 149 157 117 114
Hip width 56 57 50 54 58 56 29 40
Thurl width 48 58 45 50 50 46 34 36
Pin bone width 33 32 30 32 32 30 14 28
Chest girth 209 220 195 206 210 201 117 150
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Table 5 Calibration errors of sample points for distance range of 480~530 cm

(Unit : cm)
World coordinate Computed coordinate Error
R y . X Y |z | | | 144 | 1B
1 40 -40 480 399 40.3 481.7 0.06 0.31 1.75 1.77
2 -40 -20 490 -40.0 -20.1 489.7 0.01 0.09 0.29 0.31
3 140 0 500 139.9 0.0 498.0 0.08 0.01 2.00 2.00
4 0 60 510 0.0 60.0 510.9 0.02 0.00 0.94 0.94
5 200 80 520 200.2 79.8 520.2 0.16 0.15 0.18 0.28
6 100 -60 530 100.0 -59.9 530.8 0.00 0.08 0.82 0.82
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Table 6 Calibration errors of sample points for distance range of 585~660 cm

(Unit : cm)
World coordinate Computed coordinate Error
No.
X y z X Y V4 144 (W37 |4z |4E]
1 40 -40 585 39.7 -41.1 584.4 0.34 1.13 0.61 1.33
2 ~-40 -20 600 ~-41.6 -18.8 600.0 1.57 1.17 0.00 1.96
3 140 0 615 140.5 -4.7 613.7 0.49 4.67 1.26 4.86
4 0 60 630 14 59.8 630.2 1.14 0.20 0.18 1.46
5 200 80 645 197.9 82.1 645.5 2.06 2.11 0.55 3.00
6 100 -60 660 98.1 -58.6 656.6 1.86 1.42 3.41 4.14
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Fig. 4 Positions and searching order of
cow feature points.

Fig. 5 Lines to define feature parameters of
cow.
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