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Temperature Measurement Method for Commercially Farmed Layer Hens
Based on Multi-source Image and Environmental Data Fusion
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Abstract; Large-scale egg farming faces challenges in assessing the health status of laying hens and
preventing disease outbreaks. The need for effective flock health monitoring in egg production is becoming
increasingly important. As homeothermic animals, the body temperature of laying hens serves as a crucial
indicator of their health. A method for measuring the body temperature of stacked cage laying hens was
proposed by integrating multi-source information. To improve measurement accuracy, temperature drift
correction and distance correction were applied to the thermal infrared camera. The thermal infrared
images were then pixel-level aligned with the acquired near-infrared and depth images. These fused
multi-source images were used to detect the heads of the laying hens through the YOLO v8n detection
network, achieving detection results of 97. 0% for AP50 and 76. 1% for AP50 —95. Temperature drift
and distance corrections were performed on the thermal infrared images of the hens’ heads, using ambient
temperature and distance information. Temperature feature points were then extracted from the corrected
images to calculate the head temperature of the laying hens. A prediction dataset was constructed based
on environmental factors such as ambient temperature, humidity, wind speed, light intensity, and the
hens’ head temperature. Various machine learning algorithms were used to predict the body temperature ,
with the random forest algorithm showing the best performance, achieving an R* of 0. 696 and an RMSE of
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0.246°C. The research result can provide a reference for achieving accurate, high-throughput, and non-

invasive measurement of body temperature in large-scale egg farms.
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Fig. 1 Multi-source image acquisition device
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Fig.3  Multi-source images and registered image
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Fig.5 Thermal infrared images captured at different
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Tab.2 Response surface methodology experimental

design and results

e

W B FEORE AEARE RRRE | oA
X,/C X,/% X, /C Y
1 30 75 40 1. 065 00
2 30 35 40 1. 047 25
3 10 75 40 1.061 75
4 20 55 40 1.057 75
5 20 55 40 1. 06575
6 20 75 45 1.057 25
7 20 55 40 1. 061 50
8 10 55 35 1.059 75
9 20 55 40 1. 05525
10 30 55 35 1.050 75
11 10 55 45 1.052 25
12 10 35 40 1.048 25
13 30 55 45 1. 063 00
14 20 55 40 1. 062 00
15 20 35 35 1. 067 50
16 20 75 35 1. 066 25
17 20 35 45 1. 062 25

=3 MEEREAEDNER
Tab.3 Analysis of variance (ANOVA) results for

response surface methodology experiment
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Tab.4 Experimental validation results of temperature

drift correction model C
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Fig.6  Fitting results of distance and distance coefficient

AR PR A IR G A S Rl 3 20 A R AR i
EIUG R 208 EUG R M R 22 55, i © B ey #Aer
Hh R LT AN BE S RIVE 3 AR 4E , RIFALT AR
e LM IR EEEIR AL, IZT A3 21 TR B A
PsE, ZUEG IR RGB GRS, BV Al A &
B R EE AL, G 38 T8 R ANENE, B
I ARG RGN ¢ BIEEE R R
WIEFI B AIE, YOLO v8n 7EA [AI B £ b b il
PERBUNZE 5 Frn, M3 S W15, 3 D EUE ARG R
AT 95.5% , A FIHEA/NT 94.0% ,AP50 /N T
96. 8% , AP50 — 95 AN/NTF 74.8% , 5B YOLO v8n
H AR 28 7E 3 S E e 4R L A I RICR 484 r
PR S v 3 ANEUHE 4R R R I 25 5 5 AT A e
ERARLL , PRLT A TR B AR AL AR L1 A TR
A EE iRl R ek T NS 1 e 3 A0 AV T |
T A HH e AR UG ARIIARE Hh A DR A XS SR Y
TR (EP TR Y oz SRRV P M= RN ol ERES
W7, Horh NAE AR TR AR AL Ak
TREE UG LA L0 AT B TG G b i pE
KN THRRTERE , 2T HE S YOLO v8n H A5 4G 45092
TOAE . HH & 7a.7b AIA%, HARK DN X 2% 75 #1041
B TS S P X 5 S R e 8 T B DXR O A Sk
121 O =15 oy PR S o L R P 3 R = I S
JERFEARRL, T Ta Te W] LLE B, B AR R
ZRAE AL SR R B IR b 21 TR B 5K
P £ A TR A% HSK AR B B ME TR R, A A T A
PG, X RESR R R AT A G o S I
FHEABIR AN T 765 T 20 A B R B BIA
A X HEAS Y SRR B i — 2P 554k
&5 YOLO v8n EREI RS F R TILE R
Tab.5 Detection results of YOLO v8n on

different datasets %

g e | R HIEE APSO APS0-95
AL MRS 95.5 95.0  96.8 74.8
AT SRR S 96.4 940  96.8 75.6

LI LLAN TR

96.4  94.3
piSiES

97.0 76.1

(@)

(d)

©
I oD ot
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