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Abstract This study examined the frequency of a broiler's stay in each area as stock density using an
ICT-based image analysis technique from the perspective of precision livestock farming (PLF) according
to the increase in the domestic broiler farms to understand the normal behavior patterns of broilers by
age. The broiler was used in the experimental box (3.3%2.7 m) in a poultry house in Gyeonggi province.
The stock densities were 9.5 birds/m* (n=85) and 19 birds/m” (n=170), respectively, and the frequency
of stay by feeding, water, and rest area was monitored using a top-view camera. The image data of
three-colored-specific broilers identified as the stock density were acquired by age (12, 16, 22, 27, and
29 days) for six hours. In the collected image data, the object tracking technique was used to record the
cumulative movement path by connecting approximately 640,000 frames at 30 fps to quantify the frequency
of stay in each area. In each stock density, it was significant in the order of the rest area, feeding, and water
area (p€0.001). In 9.5 birds/m? it was at 57.9, 24.2, and 17.9 %, and 73.2, 16.8, and 10 % in 19 birds/m”.
The frequency of a broiler's stay could be evaluated in each area as the stock density using an ICT-based
image analysis technique that minimizes stress. This method is expected to be used to provide basic
material for developing an ICT-based management system through real-time monitoring.
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Fig. 1. The area of the experimental box in the
broiler house (a), Floor plan of the
experimental box (b).
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Fig. 2. Classification of feeding and water area in
experimental box (2.7x3.3 m) (a) 95
birds/m* (b) 19 birds/m*
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Table 1. Analysis of variance for the frequecy (%) of stay by feeding, water, and rest area :
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stock density, days,

area
Items df Sum Sq Mean Sq F-value p-value

Feed - water, and rest area 2 47,355 23,677 476.236 0.001
Days 4 0 0 0 1.000
Stock density 1 0 0 0 0.996
Area x days 8 185 23 0.465 0.876
Area x stock density 2 2,644 1,322 26.587 <0.001
Days x stock density 4 0 0 0 1.000
Area x days x stock density 8 657 82 1.652 0.129
Residuals 60 2,983 50
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Fig. 3. Frequency (%) of stay in each area of feeding, water supply and rest area by 12-day-old individual
according to stock density (red line: feeding area, gray line: water supply area, white line: rest area).
(a) Red-colored-specific broiler identified as stock density (9.5 birds/m?, (b) Green-colored-specific
broiler identified as stock density (9.5 birds/m?), (c) Blue-colored-specific broiler identified as stock
density (9.5 birds/m?), (d) Red-colored-specific broiler identified as stock density (19 birds/m?), (e)
Green-colored-specific broiler identified as stock density (19 birds/m?, (/) Blue-colored-specific

broiler identified as stock density (19 birds/m?
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Fig. 4. Frequency (%) of stay in each area of feeding, water supply and rest area by 16-day-old individual
according to stock density (red line: feeding area, gray line: water supply area, white line: rest area).
(a) Red-colored-specific broiler identified as stock density (9.5 birds/m?, (b) Green-colored-specific
broiler identified as stock density (9.5 birds/m?), (c) Blue-colored-specific broiler identified as stock
density (9.5 birds/m?), (d) Red-colored-specific broiler identified as stock density (19 birds/m?), (e)
Green-colored-specific broiler identified as stock density (19 birds/m?, () Blue-colored-specific
broiler identified as stock density (19 birds/m?)
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Fig. 5. Frequency (%) of stay in each area of feeding, water supply and rest area by 22-day-old individual
according to stock density (red line: feeding area, gray line: water supply area, white line: rest area).
(a) Red-colored-specific broiler identified as stock density (9.5 birds/m?, (b) Green-colored-specific
broiler identified as stock density (9.5 birds/m?), (c) Blue-colored-specific broiler identified as stock
density (9.5 birds/m?), (d) Red-colored-specific broiler identified as stock density (19 birds/m?), (e)
Green-colored-specific broiler identified as stock density (19 birds/m?, () Blue-colored-specific
broiler identified as stock density (19 birds/m?)
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Fig. 6. Frequency (%) of stay in each area of feeding, water supply and rest area by 27-day-old individual
according to stock density (red line: feeding area, gray line: water supply area, white line: rest area).
(a) Red-colored-specific broiler identified as stock density (9.5 birds/m?, (b) Green-colored-specific
broiler identified as stock density (9.5 birds/m?), (c) Blue-colored-specific broiler identified as stock
density (9.5 birds/m?), (d) Red-colored-specific broiler identified as stock density (19 birds/m?), (e)
Green-colored-specific broiler identified as stock density (19 birds/m?, () Blue-colored-specific
broiler identified as stock density (19 birds/m?)
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Fig. 7. Frequency (%) of stay in each area of feeding, water supply and rest area by 29-day-old individual
according to stock density (red line: feeding area, gray line: water supply area, white line: rest area).
(a) Red-colored-specific broiler identified as stock density (9.5 birds/m?, (b) Green-colored-specific
broiler identified as stock density (9.5 birds/m?), (c) Blue-colored-specific broiler identified as stock
density (9.5 birds/m?), (d) Red-colored-specific broiler identified as stock density (19 birds/m?), (e)
Green-colored-specific broiler identified as stock density (19 birds/m?, () Blue-colored-specific
broiler identified as stock density (19 birds/m?)
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Table 2. Basic statistics :

frequency (%) of stay by area according to density and days

Stock Water Feeding Rest area

density Days

(birds/m?) Mean + SD”  Min  Max Mean + SO Min  Max Mean + SD  Min  Max
12 13.1 £ 1.66 11.4 14.7 260 + 480 223 314 609 £ 6.09 539 64.5
15 18.8 + 8.45 11.2 27.9 213 £ 7.14 15.3 29.2 60.0 + 1472 43.0 69.4

9.5 22 160 £ 5.65 11.1 22.2 24.0 + 535 18.6 293 60.0 £ 10.00 485 66.7
27 223 £703 178 304 267 £ 651 21.0 338 51.0 £ 433 484 56.0
29 19.4 + 932 88 264 231 £ 671 156 286 57.6 £ 7.73 487 62.6
12 10.1 + 247 7.5 124 218 £ 533 176 278 681 + 7.65 59.8 74.9
15 8.7 + 1.84 6.7 103 180 + 529 139 240 733 £ 696  65.7 79.4

19 22 12.5 + 8.96 56 226 17.9 + 11.49 73 301 69.7 £ 521 643 74.7
27 9.4 + 495 53 14.9 11.7 £ 4.08 83 16.2 789 + 9.03 689 86.4
29 9.2 + 461 59 145 146 + 535 94 201 76.1 + 6.45 711 83.4

n=3

USD = standard deviation

Table 3. Analysis of variance and least significant difference (LSD) test :
according to stock density

frequency (%) of stay by area

Stock Multiol p-value
density Area Mean + SDV Min Max 1it1§>e Area X Days
(birds/m?) “ Area Days Interaction
Water 179 + 6.71 8.8 30.4 c
9.5 Feeding 242 + 559 15.3 33.8 b 0.001 1 0.555
Rest area 579 + 871 43.0 69.4 a
Water 10.0 £+ 4.61 53 22.6 c
19 Feeding 16.8 £ 6.78 7.3 30.1 b <0.001 1 0.27
Rest area 73.2 + 7.34 59.8 86.4 a
n=15
USD = standard deviation
TAZE A2 uigtth. (1719 o5hd, 4~65719 &  HEE WIE(%)9] H3kE ol 4= AUt I £
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