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Body Temperature Detection Method of Ross Broiler Based on
Infrared Thermography
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Abstract: In broiler production, the temperature under the wing is an important indicator of animal
health and welfare condition. Body temperature detection method of broiler based on infrared
thermography was proposed to achieve measurement of broiler body temperature accurately and rapidly.
The detected region of interest (ROI) model of broiler head and leg, based on a convolutional neural
network , was developed to extract the maximum temperature of its head and leg. Besides, combined with
ambient temperature, humidity and light intensity, two different broiler wing temperature inversion models
were proposed by multiple linear regression and back propagation ( BP) neural networks, respectively.
And the experimental results showed that, based on the deep convolutional neural network, the ROI
detected model achieved a precision and recall rate of 96.77% and 100% on the test dataset,
respectively. What’ s more, the temperature inversion models achieved an average relative error of
0.33% with multiple linear regression, while BP neural network was 0.29% . Deep learning method was
used to obtain the ROI temperature, which was superior to the image processing method, high in
efficiency and high in generalization ability. BP neural network model error was less than the error of
multiple linear regression network model. Therefore, BP neural network can be applied as a temperature
inversion model of broiler wings. BP neural network had the ability of self-learning and self-adaptation,
and its generalization ability was strong. Applying it to the inversion of temperature under the wing can
improve the accuracy and adaptability of the model. This model provided reliable technical support for
real-time monitoring of broiler body temperature.
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Fig. 1  Sketch of body temperature collection
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Fig.2 Thermal infrared image of white feather broiler
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Fig. 6 Chicken head and leg recognition results
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Tab.1 Partial test data
WTRR SKER IR PRRIR AXRE Ot

gE/c EE/C E/C T /% JE/1x

1 39.6 39.00  40.3 20.0 74 3.6
2 39.3 39.10 39.4 20.0 74 3.6
3 39.4 39.80  40.6 20.0 74 3.6
4 39.7 38.94  40.2 22.1 36 3.5
5 39.8 38.94 39.4 22.1 36 3.5
6 39.8 39.60 39.9 22.2 37 3.7
7 39.6 39.20 39.3 22.2 37 3.7
8 39.6 38.60 39.4 22.2 37 3.7
9 39.7 39.60  40.5 20.0 43

10 39.6 39.30 40.7 20.0 43
11 40.0 41.10 41.5 22.2 17
12 40.2 39. 80 41.0 22.2 17
13 40.0 40. 40 38.6 22.0 14
14 40.1 40.70 41.8 22.0 14
15 40.1 40. 40 40.6 22.0 14
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Tab.2 Summary of six kinds of model information
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Tab.3 Regression coefficient and significance test

analysis result of model 5 and model 6
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Tab.4 Relative error of model 6 for

Xy Ky Xy Xy Xs

temperature under wing

FooOEST O WM MR [P B @l AR
5 fi/c  fi/c RE/%| S H/C H/C RE/%
1 39.2 39.2596 0.15 |[11 40.0 40.0259 0.06
2 39.5 39.3821 0.30 |12 40.2 40.0034 0.49
3 39.2 39.3746 0.45 |13 40.0 39.9455 0.14
4 39.3 39.3071 0.02 |[14 40.1 40.0880 0.03
5 39.3 39.3296 0.08 |15 40.1 40.0330 0.17
6 39.3 39.4071 0.27 |16 40.0 40.0205 0.05
7 39.4 39.3021 0.25 |17 40.2 40.0480 0.38
8 39.4 39.5035 0.26 |18 40.2 40.0824 0.29
9  39.6 39.5460 0.14 |19 40.0 40.0574 0.14
10 39.7 39.5635 0.34 [|[20 40.0 40.0624 0.16
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Fig.7 Curves of true value and fitted value of

test group of model 6
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Fig.8 Structure diagram of BP neural network
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Fig.9  Flowchart of model training
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Tab.5 Relative error of BP neural network inversion

model for temperature under wing

L EST B AHXS || ESE O W AEXT
b= , Eac2 ,
/¢ E/C #E/% fH/c  fH/C #E/%
1 39.5 39.6387 0.35 ||[11 40.1 40.1844 0.21
2 39.6 39.5952 0.01 |12 40.1 40.1301 0.08
3 39.5 39.6159 0.29 (|13 40.0 40.1133 0.28
4 39.4 39.5793 0.46 |[14 40.2 40.1445 0.14
5 39.6 39.7231 0.31 |15 40.2 40.1810 0.05
6 39.7 39.6555 O0.11 |16 39.6 39.6238 0.06
7 39.5 39.6523 0.39 |17 39.6 39.6268 0.07
8 39.6 39.6238 0.06 |18 39.7 39.6376 0.16
9  39.6 39.6268 0.07 |19 39.7 39.6458 0.14
10 39.6 39.6420 0.11 |[20 39.5 39.4493 0.13
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Fig. 10 Curves of true value and fitted value of test group of

back propagcotion neural network model
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