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Obtaining SET and WBGT values from 
thermal camera data
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Introduction

ÅCurrent metrics for thermal comfort include Standard Effective 
Temperature (SET) and Wet Bulb Globe Temperature (WBGT).

ÅWBGT is widely used in sports, especially football for determining 
thermal conditions at the stadium.

ÅCurrent sensors give only pointwise WBGT values.

ÅOther systems rely on tools found in the internet for evaluating 
WBGT/ SET.
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Proposed system

ÅCurrent methods used are time consuming and require walking across 
the stadium while holding the sensor.

ÅThe new proposed system provides a map of WBGT/SET values based 
on data from thermal camera and a weather station (instead of point 
values).

ÅThe data is provided to the software via WiFi , and the program 
processes the data to obtain WBGT/ SET.
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System description

ÅThe system comprises of hardware and software parts.

ÅThe hardware:
ÅThermal camera.
ÅSensors for temperature, humidity, wind speed (Weather station).
ÅGlobe temperature sensor.
ÅWiFi Module.

ÅThe Software:
ÅThe software receives sensors data and stores it.
ÅThe software processes the thermal image and obtains temperature values.
ÅThe GUI is used to display the results.
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Benefits of the 
new system

ÅWBGT data can be obtained remotely without the need of being in 
the location where the reading is needed.

ÅThe system provides a map of WBGT/SET in a much shorter time than 
the time required for obtaining such data using current systems.

ÅThe system can be used in combinations with systems already 
installed in the stadiums.



Methodology

ÅSET is a function of: Air temperature, mean radiant temperature, 
relative humidity, wind speed, atmospheric pressure, clothing, 
metabolic rate.

ÅWBGT can be found from the following equation

ÅWhere the inputs needed are the air temperature, natural wet bulb 
temperature and globe temperature. 
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Methodology

ÅThe thermal camera provides temperature at surfaces.

ÅA correlation can be found between the surface temperature of a 
certain material (e.g. grass) and the air temperature.

ÅThe other inputs are provided to the system by the sensors (Clothing 
and metabolic rate are entered by the user).



Thermal image analysis
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The thermal image map is read by the 
software. Using image processing, surface 

temperature is obtain and then the 
software performs a correlation to obtain 

air temperature values.


