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Some	  applica;ons	  of	  thermal	  IR	  
imaging

•Night vision - military and civilian applications

•Pipeline gas and leak detection

•Heat loss & insulation

•Road weather hazard detection systems

•Sport (?)



Surveillance



Heat	  loss/insula;on



Leak	  detec;on	  -‐	  VOCs



Road	  sensor	  technologies



Road	  weather	  hazards





 

Response to Chemicals
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Night	  vision



The	  (wonderful)	  game	  of	  cricket

ball

pad

Hot-spot
bat



Thermal	  imagers	  at	  airports



Thermography–	  the	  human	  body



Body	  temperature
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Newtonian	  cooling



Vapour	  cooling
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Some	  theory	  -‐NEDT









Specifica;ons

•<50 mK NEDT

•50 Hz sampling

•12-bit

•320x240 microBolometer array

•Multi-filter

•Calibrated



Camera	  schema;c
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7.3	  µm	  and	  8.6	  µm	  SO2	  bands



Broadband image 11 µm image

8.6 µm image 8.6-11 µm image (ΔTso2)



 Ground-based systems

Ground-based Thermal IR SO2 Measurements







SO2	  and	  H2O	  at	  Etna



Stromboli



Etna	  volcano



Model	  for	  SO2	  Retrieval
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The radiation received at the imager may be written:

zenith angle

azimuth angle







Temperature	  differences







Measurements	  at	  Anatahan	  Volcano





“The Research Team”

Ground-based 
measurements in 
Rabaul, New Britain, 
PNG



Stromboli (Italy)

Tavurvur, New Britain





Teperature	  differences	  
can	  be	  related	  to	  par;cle	  
microphysical	  proper;es



Retrieval	  scheme



CyClops



CyClops



NicAIR	  
(was	  CyClops)
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Sky	  
measurments



Clear	  sky





Sky,	  clouds,	  trees



Sky,	  clouds,	  trees



Camera	  viewing	  water/wood/;le







Measurement	  example
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Arenal
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Turrialba
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Tracking movement of 
individual features allows 
plume speed and direction 
(plume velocity) to be 
determined.  Thus, fluxes 
can be inferred.
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Poas
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Applica;on	  to	  the	  
atmosphere




