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Breeding White Feather Broiler Weight Estimation Method Based on
Instance Segmentation

CHEN Jia LIU Longshen SHEN Mingxia TAI Meng WANG Jintao SUN Yuwen
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; With the low-automation and stress problem of breeding white feather broiler, a non-contact
weight estimation method combined with deep learning was proposed to estimate the weight of breeding
white feather broilers quickly and accurately. Mask R — CNN and YOLACT ( You only look at
coefficients) was used to obtain the target mask and locate the target with position coordinate. The
breeding white feather broilers can be completely stripped out from complex background. Then, the edge
points of body were extracted for ellipse fitting, and the pixel body area can be obtained. Bivariate
correlation analysis was used to show the significant correlation between body weight and body area which
was linearly proportional to the pixel body area. The linear regression model between target pixel body
area and body weight was established based on the least-square principle. The experimental results
showed that the proposed method had a good effect. This method can accurately estimate the body weight
of 28-week-old and 48-week-old breeding white feather broilers with different occasion, such as the ideal
posture , the head extension, the head turning and partial occlusion. The average accuracy based on Mask
R — CNN feature extraction was 97.23% , and the average accuracy based on YOLACT feature extraction
was 97.49% . The lowest accuracy for single broiler in the group was 90.50% . The weight of breeding
white feather broilers can be estimated quickly and accurately.
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Tab.1 Comparison of instance segmentation algorithm effect
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Tab.2 Standard deviation of back pixel area and ellipse fitting area %=
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Tab.4 Results of bivariate correlation analysis
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Tab.5 Statistics of fitting area and real weight
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Fig.6  Different postures of breeding white feather broiler
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Tab.6 Partial experimental results of weight estimation for YOLACT %

JE i/ e LIPS (P HEPS PSR
Ji W/ME ROE P RAME ROKE CPME RAME BORE CFME RAME RORE CPME
8 94.75 96. 92 95.34 91.02 98. 05 92.94 92.85 94. 88 94.12 93.74 99. 49 97.96
12 93.99 99. 36 97.02 92.10 96. 83 95.17 98. 30 99.91 99. 10 92.12 99.78 97.17
13 92.07 98. 25 94.55 93.99 97.12 94.83 92.37 98. 17 94. 82 93.37 98.75 95. 86
28 14 90. 39 92.90 91.71 90. 15 94. 54 92.34 90. 16 95.19 92. 14 90. 40 99. 89 94.18
24 92.71 97.33 95.03 91. 69 91. 69 91. 69 92.74 99. 17 95.16 90. 06 92.35 91.01
28 94.77 99.75 97.93 96. 81 96. 81 96. 81 96. 13 99.99 97.95 94.29 97.61 96.97
29 91.08 99.93 95.02 93.01 99. 99 96. 89 94.07 99.70 98.42 92.67 98.72 95.30
1 90. 40 99. 80 93.58 91.05 96. 65 94.39 91.23 98. 89 94.81 90. 02 94.12 91.28
2 95.59 99. 96 98.19 99.41 99.97 99.78 97.22 99.52 98. 34 95.97 99.93 98. 86
48 7 92.59 99. 64 96.92 90. 67 97.70 95.01 90. 66 97.90 94.25 91.15 99. 67 95.57
8 94.11  98.83  95.66  98.20  99.48  98.74  94.37  99.46  96.28  92.12  98.20  94.52
9 92.41  99.60  94.37  91.43  99.17  93.30  91.29  99.42  94.05  92.49  96.37  93.86
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Tab.7 Partial experimental results of weight estimation for Mask R — CNN %

JE s/ - WA YA i Sk 3k iFgisE
JEl W/ME RORE PHE RAME ROKRE CPME RAME BRE CFHE RME RRE CFHE
8 95.20 97.74 95.92 90. 56 99. 66 93. 69 92.53 94. 94 93.95 96. 30 99. 85 98.51
12 93.81 99.77 96. 58 93. 05 98. 80 95.41 85. 64 85. 64 85. 64 90. 80 99. 83 96. 39
13 91.20 99. 34 94. 83 93. 11 96. 94 94.82 90.19 98.56 94.91 93.30 99. 86 95. 81
28 14 91.93 94. 19 92. 80 93.90 93.90 93.90 90. 89 94. 68 92.74 90. 78 97.25 94.35
24 93.30 98.01 95.59 91.93 91.93 91.93 93.11 99. 45 95.52 90. 64 93.25 91.61
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