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Topics for Today

e What is infrared imagery?

e Uses of thermal imagery in Emergency Services
 Emergency Services flight planning
 Environmental factors

 Understanding the relationship between FOV, look down angle and
altitude

e Calculate the theoretical maximum detection range
e Putting it all together
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e Relative intensities of thermal (heat, infrared) energy.

e Radiation pictures, not temperature pictures.

* How things look is influenced by:____
e What it’s made of '- 3
e What’s around it
e Sun exposure and weather
* How hot it is...sometimes

e Surface Phenomena
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Emergency Services Applications

* Fire — Wildland
 Overview of area allows for more effective crew deployment

 Trench and wet line integrity

(find those places that have escaped containment) ’y.'
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e Predict movement for evacuation of public
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 Hot spot identification and mop up

ONE CIVIL AIR PATROL, EXCELLING IN SERVICE TO OUR NATION AND OUR MEMBERS! 4



Emergency Services Applications

e Security Operations
* Perimeter Security
* lllegal Growth Operations

 Evidence Search
e Border Security
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e Search and Rescue
 Establish visual contact with the victim
* Transmit GPS coordinates to the IC
e Search large areas quickly

ONE CIVIL AIR PATROL, EXCELLING IN SERVICE TO OUR NATION AND OUR MEMBERS! 6



Thinking Ahead of the Camera

e Target information

e Weather conditions

* Physical environment

* The tools you are working with
* Resolution
* Lens
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How Far Can | See?

e Target Information

* Size
* Person (male/female, adult/child)
 Animal
e Vehicle

* Physical/Mental Condition
e Physically fit
e Healthy or sick

* Dress
e Prepared for the weather?

e All of these things can influence detection range
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How Far Can | See?

* Environment
* Things that can affect Delta T
e Cloud cover
* Precipitation
e Solar Loading
e Things that affect Line of Sight (LOS)
e Topography

e Vegetation

 All of these things can reduce detection range
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How Far Can | See?

 Environmental Considerations _}B“’{
a
e Diurnal Cycle 48}

Night-time: / Day-time:
Extra heat is spread

through a thick layer,
so the air warms
slowly.

Extra heat is trapped
in a thin layer near
the ground, so the
air warms quickly.
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How Far Can | See?
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e Solar Loading
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How Far Can | See?

e Environmental Conditions

e Thermal Crossover : . g
Mhermnal image Folanzation fmage
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How Far Can | See?

* Target Parameters
e Johnson Criteria
* Developed to model the effective range of infrared cameras.
* This criteria requires a distinction between degrees of “seeing” a target.
» Detection:
» Critical Dimension (CD) is covered by 2 pixels.
» Something is there — a dot.
» Recognition:
» CD is covered by 6 pixels.
> A person, car, truck, etc.
» ldentification:

» CD is covered by 12 pixels.
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How Far Can | See?

* Target Parameters

e Satisfying Johnson Criteria = 50% POD
e An avg. adult human is approx. 1.8 m tall by 0.5 wide for a CD of 0.75m.

e Assume that a hypothetical camera has the resolution to cover 0.75 m with 6
pixels at 1,000m.

» Also assume enough thermal contrast to resolve the target at all.

e A person using this system would have a 50% chance of recognizing
a person at 1,000m.
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How Far Can | See?

 The Johnson Criteria is VERY optimistic, not taking into account:
 Atmosphere

Contrast

Quality of the sensor and electronics
* Lens

System SNR (signal to noise ratio)

e All of this means that we really need twice the pixels of Johnson Criteria for reliable
detection.
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How Far Can | See?

e Ballpark Detection Range Prediction:
Target Size (in feet) / IFOV* (in radians)=Max Detection Range (in feet)
*Instantaneous Field of View
Person’s CD = (1.8m by 0.5m)= 0.75m or 2.475 ft.
Zenmuse XT2 IFOV = 0.895 mrad
2.475/0.000895 = 2,765 ft for single pixel detection (0.52 miles)
2,765 x 0.50 = 1,382.5 ft for 2 pixel detection (0.26 miles)
2,765 x 0.25 = 691.25 ft for 4 pixel detection (0.13 miles)
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How Far Can | See?

e Ultimately this is a balancing act between:
 Theoretical detection range
e Solar Loading
e Weather
* Foliage / Tree Cover
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Summary!

* Before taking off, understand the:
* Target
* Environment
* Mission Parameters

* Plan your altitude and look-down angle to maximize your
chances for detection!
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Questions?

Mr. Austin “Sauce” Worcester
aworcester@capnhqg.gov
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