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Abstract; Infrared thermometry demonstrates notable advantages in livestock and poultry health monito-

ring, including non-contact operation, rapid response, and large-scale applicability. However, convention-
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al single-point infrared temperature measurement or unimodal infrared image analysis methods exhibit lim-
ited capability in mitigating interference from environmental factors such as temperature, humidity, and
measurement distance. To address these limitations, this study proposes a novel infrared thermometry cal-
ibration method for poultry based on multimodal image fusion. Initially, a multi-sensor system was
employed to synchronously acquire infrared, depth and visible-light images of chickens, with the Speeded
up Robust Features (SURF) algorithm and affine transformation implemented to achieve precise multi-
source image registration. Subsequently, a dynamic temperature compensation model was developed by
integrating heterogeneous data to correct deviations induced by measurement distance and ambient parame-
ters (e. g. , room temperature). Furthermore, a deep learning-based approach was incorporated for accu-
rate avian head detection, effectively eliminating interference from background clutter and adjacent cage
structures. Experimental results demonstrated that the proposed method significantly enhanced tempera-
ture measurement stability within the 40—80 cm operation range. The distance compensation model, for-
mulated through cubic function fitting, effectively attenuated the thermal decay errors (within 0.5 C).
Variation of ambient temperature (17—27 °C) were observed to induce only marginal fluctuations in super-
ficial body temperature (approximately 1 ‘C). The implemented system achieved relative measurement
errors ranging from 0. 08% (minimum) to 1. 70% (maximum), demonstrating sufficient accuracy for avi-
an body temperature monitoring. This methodology provides a valuable reference for automated tempera-
ture calibration in robotic inspection systems for industrialized poultry farming operations.
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