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What is Infrared Thermography?

It refers to the recording of temperature using infrared radiation

emitted from a body surface, forming an image called a thermogram.

Thermograms are visual representations of the amount of infrared

energy emitted, transmitted, and reflected by an object.

Thermographic Cameras or Thermal Imaging

Cameras detect radiation in the infrared range of the

electromagnetic spectrum (9,000-14,000 nm or 9-14 microns)

and produce thermograms based on the amount of

heat dissipated at the surface.

The amount of radiation emitted by an object

increases with temperature and depends on their

natural heat production (homeothermic animals versus

poikilothermic animals)

Thermography allows you to see temperature

variations.
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What is Infrared Thermography?

Infrared Thermography or IRT, measures infrared emitted rays in objects, while the usual cameras measure the

light falling on objects. The amount of heat produced varies according to the animal, the region from the body and

their physiological conditions.

The measurement of the IRT of an object/individual depends on:

❖ EMISSIVITY: Represents the material's ability to emit thermal radiation. Range: 0.00 (no light output) to 1.00 (all light output).

❖ TEMPERATURE and HUMIDITY: They change Emissivity and therefore, the thermal radiation transmitted.
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What is Infrared Thermography?

OTHER FACTORS AFFECTING IRT ASSESSMENT

Figure obtained from Mota-Rojas, et al. (2021) Animals, 11, 2247.
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What is Infrared Thermography?

• An Infrared Camera senses infrared radiation, enabling us to visualize the

thermal world.

• A thermal imaging camera consists of 5 components:

1. An optic system

2. An infrared detector

3. An amplifier

4. A signal processing system

5. A display monitor.
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What is Infrared Thermography?

• Some examples of IRT cameras:

https://es.trotec.com/shop/ https://www.flir.es/ https://www.fluke.com/es-es https://www.iciscientific.com/
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Applications in Animal Production

GENERAL THERMAL IMAGING APPLICATIONS

 INDUSTRIAL APPLICATIONS

 MEDICINE APPLICATIONS

 SECURITY APPLICATIONS

 BUILDING CONSTRUCTIONS

 NIGHT VISION

ANIMAL PRODUCTION 

APPLICATIONS

Figure obtained from Mota-Rojas, et al. (2021) Animals, 11, 2247.



Talukder, S. et al (2014) Evaluation of infrared thermography body temperature and collar-mounted accelerometer and acoustic technology for 

predicting time of ovulation of cows in a pasture-based system. Theriogenology 80(480-491).

Hand-drawn area of vulva (A), eye (B), ear (C), and muzzle (D), which 

defined the temperature data area used by the support software.
Effect of changing thresholds on sensitivity (C) and specificity 

(:) for SCR tags measuring activity (solid line) and rumination 

level (dashed line). 8



Maximum   eye   temperature   for   control   (■,   n=8),   local 

anaesthetic control (▲, n=8), disbudded with local anaesthetic 

(□, n= 8) and disbudded without local anaesthetic (●, n=6).

Stewart, M. (2008) Non-invasive measurement of stress and pain in cattle using infrared thermography. PhD thesis.

Massey university, Palmerston north, New Zealand

Maximum eye temperature following administration (0 min) 

of ACTH (●, n=6) or saline-control (○, n=6).
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FLIR T-Series Thermal Imaging camera
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Conclusions: This study established the potential of IRT as a 

reliable, practical tool for detection of lesions, without having 

to clean or lift feet but could not be used to differentiate 

between lesions.

Stokes, J. E. et al (2012): An investigation into the use of infrared 

thermography (IRT) as a rapid diagnostic tool for foot lesions in 

dairy cattle. The Veterinary Journal 193 (3)
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Montanholi, Y. et. al. (2008) Application of infrared thermography as an indicator of heat and methane production and its use in 

the study of skin temperature in response to physiological events in dairy cattle (Bos taurus). Journal of Thermal Biology 33 (8), 

S. 468–475.
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Thermographic images of the udder of ewes in this study, showing 

an udder with mastitis at both sides (left) and an udder with mastitis 

at one side (right).

Conclusions: The 

results demonstrate 

that infrared udder 

temperatures can be 

a good auxiliary 

diagnostic method 

to mastitis in sheep, 

principally to 

subclinical mastitis.
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Conclusions: These findings indicate that it is possible

to assess selection for stress with ET in horses.

The positive medium correlations found suggested that

horses with higher ET values were better dressage

performers, appearing to be related with a more

proactive and energetic response of the horse to the

environmental stimuli and hence, to physiological stress

rather than emotional stress (or “distress”).

h2= 14% to 50%

Authors analyzed different factors influencing 

stress of horses during Dressage 

competitions, evaluated with IRT. Correlations 

with Dressage results were also assessed.



Segmented regression analysis and break point for the residual predicted of time per kilometre (TPK)

according to the eye temperature increase (ΔET) in the Spanish Trotter Horse participating in trotting races.

Authors analyzed the stress of Trotter Horses during Trotting Races with IRT and 

Heart Rate. Developed a regression análisis and a response surface comparing 

results (TPK) and stress (ET increase and ET before competition). 

Conclusions: Results suggest that racing performance is

influenced by the level of physiological stress, because

ET, but not HR, are related to competition results. This study

also suggests an elliptical behaviour of ET during the race

which would be incremental to a certain point from which

the animals would suffer the consequences of distress,

diminishing its performance and worsening its racing results.



Authors analyzed the stress of Police working dogs trained for drugs and 

explosives detection at rest, evaluated on their kennels and on the car they 

used for working purposes. ET and HR were assessed.

Conclusions: Statistically significant differences were

reported between stress perceived in the kennel versus

stress perceived in the police car. The stress of working

dogs shown in the kennel and the size of the stress

difference recorded between the kennel and the police car

was influenced by environmental factors such as sex,

breed group or training type.



20

Applications in Animal Production

Youtube video: “Infrared Thermogrpahy for Veterinary” – Pass Thermal (3:00min.)
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How do we use it?

IRT camera assigns color

to the infrared radiation: 

different color equals 

different temperature.

IRT data has to be 

analyzed with an 

external software, where 

Emissivity, Environmental 

Temperature and Relative 

Humidity and Area of the 

image to be measured, 

have to be settled.

Program used for the analysis of IRT images. (FLIR QuickReport Version 1.2. (1.0.1.173))

HOW DO WE OBTAIN THE DATA
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How do we use it?

Hypothalamic neuromodulation of thermoregulation and its cutaneous response.

WHAT ARE WE MEASURING?

✓ The thermoregulatory response begins on 

with thermoreceptors in the dermis.

✓ These receive afferent information from a 

thermal stimulus and send the signal to the 

laminae of the dorsal horn of the spinal cord.

✓ The heat-sensitive (WSN) spinothalamic 

and trigeminothalamic neurons in this zone 

relay the impulse to third-order neurons in 

brain structures.

✓ From there, they are projected to the 

median preoptic nucleus (MnPO) in the 

preoptic area (POA) of the hypothalamus.

✓ The hypothalamic network is responsible for 

integrating behavioral, neuroendocrine 

(mediated by the hypothalamic–pituitary–

adrenal axis (HPA)), and autonomic 

thermoregulatory effector responses.

Skin Receptors 

activated by HEAT
Skin Receptors 

activated by COLD

From Mota-Rojas, et al. (2021) Animals, 11, 2247.
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From Mota-Rojas, et al. (2021) Animals, 11, 2247.
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How do we use it?

WHAT ARE WE MEASURING?

From Mota-Rojas, et al. (2021) Animals, 11, 2247.
20

From Whittaker, et al. (2023) Animals, 13(13), 2065.
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Practical Exercises

➢ We are going to divide the big group in 4 working groups (purple, blue, 

yellow, orange), with 4-5 students per group.

➢ Each group is going to analyze a different practical case from already 

published papers.

➢ Each group have to solve the following points for their case:

I. Species and Production System.

II. Problem/Issue detected/studied on the animal/s.

III. Proposal to prevent this problem and to collect information 

regularly.

➢ Finnaly, one student from each group will comes out and present their 

proposal to the rest of the students that will give their feed-back about it.
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Practical Exercises

PURPLE 

Figure from: Zheng, S.; Zhou, C.; Jiang, X.; Huang, J.; Xu, D. Progress on

Infrared Imaging Technology in Animal Production: A

Review. Sensors 2022, 22, 705. https://doi.org/10.3390/s22030705
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Practical Exercises

BLUE

Figure from: Bartolomé, E.; Perdomo-González, D.I.; Ripollés-Lobo, M.; Valera, M. 

Basal Reactivity Evaluated by Infrared Thermography in the “Caballo de Deporte 

Español” Horse Breed According to Its Coat Color. Animals 2022, 12, 2515. 

https://doi.org/10.3390/ani12192515
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Practical Exercises

Figure from: Jaén-Téllez J.A., Bartolomé E., Sánchez-

Guerrero M.J., Valera M., González-Redondo (2021)

Relationship between rectal temperature measured

with a conventional thermometer and the temperature

of several body regions measured by infrared

thermography in fattening rabbits. Influence of different

environmental factors. World Rabbit Science, 29 (4),

pp. 263 – 273. DOI: 10.4995/wrs.2021.15556.
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Practical Exercises

ORANGE 

Figure from: Palermo Mendes, J.; Ribeiro Caldara, F.; de Castro Burbarelli, M.F.; 

Valentim, J.K.; Ferreira de Brito Mandú, D.; Garófallo Garcia, R.; Correia de Lima 

Almeida-Paz, I.; Markiy Odakura, A.; Lourenço da Silva, M.I. Performance and 

Welfare of Sows Exposed to Auditory Environmental Enrichment in Mixed or 

Collective Housing Systems. Animals 2023, 13, 1226. 

https://doi.org/10.3390/ani13071226.
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