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1.0 Document

1.1Revision History

100 10/06/2016 Initial Release

200 11/03/2016 | -Added Detail Headroom description

-Updated naming convention for AGC Parameters to maoson GUI
-SSOA Linear Percent
-Entropy Based, InformationBased

-Added table of default valuesd value ranges

210 6/8/2017 -Added API names to AGC Parameter chart

220 6/26/2018 -Removed <9Hz from title

-General formatting

-Updateddescription of ACE to describe potential issues
221 8/29/2018 -Updated footer tinclude export language

1.2Scope

This note is intended to provide a better understanding of FLIR image processing algoridussn

Once these are well understood by the user, the camera can be optimized to give the best possible image
for a given scenario. This document applies to the BdBon camera
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2.0Automatic AGC Parameters

The digital image data collected by the sensor is h#isavide (hereon referred to as 16bits). However,
almost all commercial displays are only capabblenaging 8bits of informationin otherwords,the

video isdisplayedon a0-255 scale rather than the fulD0-16383.75esolution of the sensdPleasenote

that the last two bits of the raw 16 bit data is used after the decimal point. In other words, the values will
i ncrement i ke [ 0.00 , 0.25 , 0.50 , é
16bit values to 8bit values, tmseans that there must be some compression to get the data into a format
that can be displaye@he AGC algorithm, and the parameters that control it, is responsilgerierating

a Atransfer functiono t hat Thaghasthis dok,théredaren f r om 160D

illustrations and descriptions bfstograms that are representedhiput SignalValuevs. Number of

Pi xels. A histogram is a sorting of pixel values
(which increases as pixseget brighter) is on theaxis and the number of pixels in the image that have

that bit value is on the-gxis. This is a way of plotting image data in order to illustrate which are the most
significant intensity values(See Section 2.1 for a more tbagh description of histograms.)

TheBosoncoreuses one AGC gbrithm that is divided into two ades Thesemodesinclude the
following, with asociated parameters shown below

1 PlateauEqualization: This AGC setting will redistribute output dynamic range proportional to
the amount of pixels in every irradiance rargilar toclassicaHistogram equalization
(HEQ), PlatealtEqualization computes a histogram of all pixel values énstengand the
cumulative histogran(i.e., the integral of the histograis)the mapping function that transforms
data froml6-bit space t@-bit space. Unlikelassical HEQPlatealEqualizationfeatures some
additionaloptimizationsthat can change how the histogramsasculated. These optimizations
are described in more detail below.

1 Information -BasedEqualization: When enabledhis AGC setting will distribute output
dynamic range proportional to the amount of scene information in every irradianceNange
infrared scenes are comprised of a small number of objects superimposed against a fairly uniform
backgroundor perhaps two backgroundach asky and ground). In such scenes, the
background dominates the histogram and is therefore allocated péacgatagef the 8bit
gray shadedeaving few for the details in the foreground. In Informaf8@sed Equalization, the
scene data is segregated into details and backgrmimgl a HighPass (HP) and Lowass (LP)
filter. Pixel values in thélP imageare weighted morkeavilyduring thehistogramgeneration
process which results inthe detaildeing allocated mor@-bit gray shadeandthus benefiting
from higher contrasin the resultingmage.
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Both PlateauEqualizationand InformatiorBased Equatiationuse the same set of parameterkich
are briefly described below. More detailed descriptions of each parameter are found throughout this
document, and are distinguished by paragraphs written in blue

9 Linear Percent Most histogrambasedAGC methodsdo not preserve the relative temperature of
objects in the scenincreasing vales ofLinear Percentnore accurately presemvthe visual
represet ati on of an objectodés temperatufF® by mappi
example, in a see where the two hottest objects in therscare a human aacheated stove
top, settingLinear Percento zerowill display the stove only slightly brighter than the human
because no-Bit grayshades are dedicated to the empty portion of the histogtaseenethe two
With a high value oLinear Percentthe stove will appear much brighter than the human (as one
would expect from a hot stove). However, tahancemerns at the cost of decreased contrast
throughout thémagebecausesome of the availablg-bit grayshades are allocatedportions of
the histogram whiclre not present in the scene.

9 Tail Rejection: Determinesthp er cent age of the histogram Atail
generating the mapping function. The scene outliers which ceenire histogram tails are
consequently mapped to either the minimum or maximum grayshade (0 or 255). A large value of
Tail Rejection will dedicate more-l@it grayshades to the central portion of the histogram,
resulting in more contrast therein, but agsult, a small cold object or small hot object in the
scene may appear completely washed out (no variation in grayshades).

1 Damping Factor:. As new objects enter the scene or the camera field of view changes, the AGC
algorithm will be forced to update amdingly. Dampingractor increases or decreases the update
rate ofall AGC algorithms. A small value of Damping Factor allows a faster remapping in
respnse to a change in the scene, but in some daisesan result in the background appearing
to Aflashodo as it i bitgrpyshadek.|Ajargereaiuae of paangingtFactorn e w8
minimize flashing in response to a change in scene but at the expense of requiring more time to
optimize the mappigp function for the new scene content.

1 Adaptive Contrast Enhancement (ACE) Used to adjust thperceived brightness of the image.

An ACE value less than unity maps a larger percentage of the scene to the-hitngnag@shades
while a value greater thanitynmaps a larger percentage of the scene to the highier 8
grayshades.

1 Max Gain: Limits the maximum slope of the mapping functidn.a relatively uniform imagea
high Max Gain valueincreasesthe contrast of the image at the risk of eggposure andore
apparennoisein the imageLower values oMax Gain result in dess grainy, lower contrast
display.

1 PlateauValue: Limits thepopulationof any single histogram bin. Increasing values allow the
mapping function t@llocate more grayshadesdominant scene conteras seen in traditional
HEQ. Smaller values of Plateau Value clip the heapibpulated bins, reserving morebg
grayshades for less heavily populated bins.
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1 Digital Detail Enhancement DDE): Attenuates or gains the HP contentla# scene. Reduces
the appearance of graininess but blurs the scene when set to values lgésaridasharpens the
details but increases the appearance of noise when set to values gredter than

1 Smoothing Factor: Defines thecut off forthe HP filter.Lower values of Smoothing Factor result
in lessdatabeingincluded in the HP portion of the imade other words, éow value of
SmoothingFactordecreases the portion of the scene considered to be thénazonibrweighted
details. Smoothing Factor alaffects which portion of the scene is attenuated or enhanced via

DDE.

9 Detail Headroom: Defines the amount of 8bit dynamic range is allowed for use by the LP filter
data (the histogram equalized data). Increasing values will increase the numbesloh@dt at
the top and bottom of the dynamic raég®e be reserved for the HP data.

The default values fall these parameters are shown on the righ

The table below shows the range that each \edu¢ake.

Parameter API Parameter Name | Range
Tail Rejection OutlierCut 0-49

Max Gain MaxGain 0.257 8.00
Damping Factor df 0-100
ACE Gamma 0.5071 4.00
Plateau Value PercentPerBin 1-100
Linear Percent LinearPercent 1-100
Detail Headroom DetailHeadroom 0-127
DDE d2br 0.007 6.00
SmoothingFactor SigmaR 1-8191

Note: FLIR highly recommends that each customer optim
AGC parametersettings for each particular application.
AiPreferredd AGC settings
considerably depending upon scene content and user

preferencs. Generally speaking, FLIR recommends the

InformationBasedEqualizationmode over the Plateau
Equalization modebut there are scenarios whelPdateau
Equalizationmay be better suitedThe one parameter which

FLIR does not recommend changing fromdiggault value is
Smoothing Factor. The default Smoothing Factor value h{
been found to be ideal for almost all imaging scenarios.

a

AGC Presets

Current Camera Values ad

Tail Rejection

Max Gain

Damping Factor

Adaptive Contrast Enhancement
Plateau Value

Linear Percent

Detail Headroom

Digital Detail Enhancement

Smoothing Factor

Information-Based Mode

REGION OF INTEREST

ADVANCED

Information on this page is subject to change without notice

=
[¥%)
ca

(=]
LA

097

20
(]

H

ecti

The information contained herein does not contain technology as defined by the EAR, 15 CFR 772,
is publicly available, and therefore not subject to EAR.NSR (6/14/2018)

102-2013100-01 Rev20

June 2018

Pageb of 25

vV e

-

C



c F L I RO FLIR Camera Adjustment

2.1Introduction to Histograms

The following histogram is #16-bit data takerof a cold watebottle, a midtemperature wall, and a hot

coffee mug in the scene. These three objects can be seen in the data histogram as three separate peaks.
The lowest bit values, which are farthest to the left in the histogram, are the coldest pixels in the scene.

The valuesn 16-bit space range from@0to 16383.75

Figure 1: 16-bit Histogram

Information on this page is subject to change without notice
The information contained herein does not contain technology as defined by the EAR, 15 CFR 772,
is publicly available, and therefore not subject to EAR.NSR (6/14/2018)

102-2013100-01 Rev20 June 2018 Page6 of 25



c F L I R) FLIR Camera Adjustment

The following image is associated with this histogram. You can see the cold, black water bottle, the grey
background, and the hot, white coffee mdgu can also see that the water bottle is fairly uniform and

has a narrow spike whereas the mug has diftaemperatures in the handle and above the coffee line.

For this reason, the data is more spread in the histogram at point 3.

Figure 2: Image of scene

Thesimplest method to translate the data irtbitBspace is using a linear algorithilthough this
algorithm is not typically used, it will help illustrate the concepisihg a transfer funicin to map from
one space to anothdrhe offset and gafh two parameters required to define a linear mappiaggset
automatically so that the lowest value in tiébil data is mapped to 0, and the highest value inébi 1
data is mapped to 255.
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The following histogram is a representation of the same sceswn in Figure nd 2 but mapped to
8-bit spacausinga linear mappingNotice the three peaks from thé-lit daa represented inBit space
andthat the values on theaxis now range from-@55 rather than-26383

Figure 3: Linear AGC, ITT Mean: 127, Max Gain: 1

The linear histogram algorithm performs a linear transformation it to 8bit of the form:
Y Y € "QQI Qan Q¢

NOTE: Boson does not have an explicit AGC mode associated with a linear mappingistyéer,
Bosonfeaturea A Li near AGCO preset that popul ates t
recommendationfor alinearlike transfer function.
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2.2PlateauEqualization

The PlateatEqualization algorithm seeks to maximize the dynamic range available for the content of the
scene. It does this using a transfer function that is based on the number of pixels that arennasach b
allocating more &it range(in other words, contrast) more heavily populated portions of the histogram
For example, an image with 60% sky will devote 60% of the available 8 bit shades to the sky and leave
only 40% for the remaining imagé&his creates a nelmear mapping function thalistorts the coriation
between physical temperature of the scene and level of grey in the image, whideisgx in a linear
histogram. Howevethis also results in the mosfficient distribution ofthe available 8 bit shades among
the scene content by. For examplgyure4 below, we can see that there is a large gap in the histogram
due to the bimodal scewentend the hot engin@ndcold car body. Arentirely lineamappingof this

data is showpresulting in the redone wherevalues of8-bit dataare beingassigred to16-bit values that

are not present in the scene

120

Car Body

100

80

60

40 Car Engine

Frequency (# pixels)

20

O B
0 2048 4096 6144 8192 10240 12288 14336 16384
14-bit value

Figure 4: Bimodal scene with Linear AGC mapping

The result is that both the engine and car body are viewed aluvast objects.
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Thebottom right panel of Figure $hows the Image Transform Table for both Linear and Plateau
Histogram Equalization. Thk6-bit value on the saxis will map to the &it value on the yaxis where the
conversion is plotted. Ih6-bit regions with lowcontrast, the curve is much flatter and there are not as
many 8bit values consumed. In high detail regions, the curve is steep and foibreaRies are useéror
examplejn Figure 5below, the largest amount of scene data would be theiffighed foregound. Most

of the 8bit shades have been mappedhe field, and therefore hése highest amount of contrast.

linear 1A tn K hif|

o L L L N N L L L N
o 100 200 300 400 2S00 2 B00 700 2S00 900 1000

Figure 5: Image Transform Table for Linear and Plateau algorithms
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The above examples have shown a basic variant of the Plateau Equalization algorithm. Boson additionally
has the ability to optimizéhis algorithm. The various settings available are discussed below:

Linear PercentRegardless of the signal processing algorithm usediramsfer functionare always
produced. The first is a linear mapping of the signal data as dekatibge. The second is a histogram
produced using either the PlateaurdormationBasedalgorithm described below. The two histograms
are weighted according to thnear Percenparameter, and combined to create the final data map. The
limit as LinearPercentipproaches 100% results in an entirely linear mapping (none of the
PlateauhformationBasecdhistogram is used). Asnear Percenapproaches 0% the result is a mapping
that is determined entirely by the histograrfurmationBasedalgorithm.

Maximum Gain For scenes with high dynamic range (that is, vigleit histogram), the maximum gain

parameter has little effect. For a very bland scene, on the other hand, it can significantly affect the

contrast of the resulting imageuring the process ohapping values from 1Bit space to it space, we

are often required to apply a universal gain to the data in order to properly fit the daitisp&ctrum.

For example, ibnly we had 16bit scene data wittlynamic range of 200 counts, then we waddd to

increasehe gain of our image te1.25 to fill the 255 count range oftt space. In figure 5 below, we

can see how the hi st ogr-bitmange dynncrbasingdhe max gainwvdiue.d 6 t o f
Notice that the righside histogram istretched about 2x, despite having a max gain value of 3. This is

because the image is only gained until the entioé 8pace has been filled.

(8) Maximum Gain =0.75 (b) Maximum Gain =3

(c) 8bit Histogram for Max. Gain 8.75 (d) 8bit Histogram for Max. Gain &
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Figure 6: lllustration of Maximum Gain in a Bland Irga

In the above case, the mapping with a max gabh'@has resulted in a lower contrast image that does
not utilize the entire range oft8t dat (see the redone of figure 6). By increasing the Max. Gain &

in Figure &, we can see that theb@& spectrum is being fully used. As a result, midetail and contrast

can be distinguished in the image. However, by increasing the max gain, we have also increased the
signal noise present in the scene.

Figure 7shows an even more extreme example of a scene with a narrcegmirastl6-bit histogram
In the following examples, we will show how increasing values of Max Gain will change the histogram
shape and image contrast.

Figure 7: Low contrast scene inl6-bit space.

The large spike from the wall is the same value as in initial histogram.
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The first image and histogram show the transformation of the above datadBgawith the
default Max Gain séihg of 1 Notice that there is a large amount of unused levels of grey on the left and
right of the signal. The maximum gain setting sets the ujpérdf gain that the algorithm can use as it
attempts to stretch the data to fill the fubi range. If the scene has a high level of contrast, it will use
much less gain than the maximum gain setting. In typical applications, this valueinareb&d from
the default of 138to 1.5 or 1.75Analytics that are not affected by spatial noise might toleratehigh
values around 3 or.4/alues below are used for demonstration and do not represent typical settings.

Figure 8: Max Gain: 1

Figure 9: Low contrast Scenegdefault gain

gain

Figure 11: Low contracenehigh m
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Figure 12: Max Gain: 5 Figure 13: Low Contrast Sceneyery high
max gain

Region of Interest (ROI)in some situations, it is desirable to have the AGC algorithm ignore a portion

of the scene when collecting the histogram. For example, daimerads rigidly mounted such that the

sky will always appear in the upper portion of the image, it may &ieaddée to leave that portion of the

scene out of the histogram so that the AGC can better optimize the display of the remainder of the image.
This is illustrated irFigure17. Similarly, for a handheld application, it may be desirable to optimize the
display of the central portion of the image. For those applications, it is possible to specify a region of
interest (ROI) beyond which data is ignored when collecting the image histogram. Any scene content
located outside of the ROI will therefore noteaff the AGC algorithm. NOTE: this does not mean the

portion outside of the ROl is not displayed, just that the portion outside does not factor into the
optimization of the image.

(a) ROI = Full Image (b) Sky excluded from ROI

Figure 17 lllustration of ROI in blue border

Plateau Valué This parameter sets a limit on homuch the Plateau Equalizai algorithm is allowed to
favor dominant scene dafBhis parameter is most effective when a majority of the image is uniform,
thereby taking up krge portion of the resulting 8bit shade of gray. This limits how much the uniform
portions of an image would overwhelm the rest of the image, allowing more shades of gray back to the
other parts of the imag@®necan calculate thmaximum number of pixslassigned to arfyistogrambin

by multiplying thePlateau Valudy thetotal number of pixelsvithin the specified Region of Interest

(ROI). Lower values oPlateau Valuavill result in a more evenly distributed histogramong all the

scene datehighervalues will allow the Plateau Equalization algorithm to operate without any limitation
like traditional histograrequalization For most situations, FLIR recommends a default vafués.
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Adaptive Contrast Enhancement (ACHExovides a contrast adjusent dependent on the relative scene
temperature. The scale of valuesgesrom 0.54.0. A Gammavalue less than 1 will darken the image,
increase contrast in hotter scene content and decrease contder scene contentn/CE value
greater than one will do the opposite, see Figdreelow for a graphical representat. Notice in Figure
15, an ACE value greater than 1 will start to push the imagery content into the uppef tiedf

histogram, whereasiaACE value less than Will push the imagery content towards the bottom half of
the histogramNOTE: When using the whitkot color palette, the ACE parameter will appear to brighten
or darken the image. If the polarity of the image is switched to #latkthen ACE parameteiill appear
to invert the effect. For example, in the whitet polarity, increasing values of ACE will appear to
brighten the image. However, in the blaait polarity, increasing values of ACE will appear to darken
the image.

Note:When viewing a sceneith low thermaicontrast, ACE may tend to gain up parts of the scene that

do not contain very much information. This may result in poor image contrast and an increase in temporal
and fixedpattern noise. Therefore, when using an ACE value other thanfthétdie is recommended to

also increase tail rejection to approximatel®.1

300

250

8 Bit Output, Post Gamma
g g

-
o
o

ACE=0.5

50 I

0 7Z 1 | 1 1 1 ]
0 50 100 150 200 250 300

8 Bit Input

Figure X4: Graphical representation of tA&E mapping function
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ACE 1 (unity)

800 800
700
600f
500f
400¢
300}

200
100
N

250 0 50 100 150 200 250 0 50 100 150 200 250

Figure 15: lllustratiors of ACE

Linear Percent Thisvalue defineshe percentage of the histogram that will be allotted a linear mapping.
Enabling this featureeduces the nolinear representation of temperature that can result from the Plateau
algorithm causedVith Linear Percenset greater than 0%he radiometric aspects of an image are better
preserved (i.e. the difference in gray shades between two objects is more representative of the difference
in temperature). While radiometry is better preserved with this feature, thaise is the
optimization in local contrasEigure 16illustrates the effects dfinear Percentin the left imaggethe
person and the hot object appear to be the same tempelrbirever,In the right imagevith Linear
Percenset to 30%the hot objet and person ai@lecompressérby mappinggray shadeto thel6-bit
Information on this page is subject to change without notice
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scene data thateparatsthem.In Figure 1@, the blue area shows the extrhiBshades that have been
mapped due thinear PercentNotice that the small spike at the end of the gistod representing the
hottest parts of thiirnacein the imagé have been mapped further anadgng the x axisrom the rest

of the scene.

(b) Linear Percent 30%

2000

1000 W 1000 NH[

TN el

T T T T
0 100 o

2000

(c) 8bit HistogranLinear Percent 0 (d) 8bit Histogranof Linear Percent 30

Figure 16: lllustration ofLinear Percent
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Tail Rejection Defines the percentage of the total number of pixels in the array that will be excluded
prior to histogram equalizatioithus, for aTail Rejectionvalue of 13%, a total of 26% of the scene will
be removed from the histogram equalization prateis3% from the top and 13% from the bottofithe
histogram This feature is useful for excluding outliers and the most extreme portions of thelstene
may be of less interest. FLIR recommei@dl Rejectionsettings less than 1% to avoid the exclusion of
important scene conterih generalTail Rejectiononly plays a large role when thenear Percent
parameter is set closer to 200

Damping Factar TheDamping Factois aninfinite Impulse ResponsélR) filter used to adjust how
quickly the AGC algorithm reacts to a chang scene or parameter vallfehe Damping Factovalue is

set to ehighvalue, then if a hot object enters the field ofwieghe AGC will adjust more slowly to the hot
object, resulting in a more gradual transition. In some applications, this can be more pleasing than a
sudden change to backgind brightness. For the Bosmiease, dactorcoefficient of Oresults in
immediate updates, a value of @®@vides the most filtering or slowta®fresh rate, and a value of 100
indicates no further updates to AGGtogram and transfer function
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2.3Information -BasedEqualization

By default, Boson is setith InformationBasedmodeenabledThis algorithm willreserve more shades

of gray for areas with more information or scene configms results in fewegray shadebeing mapped

to areas with less information (e.g. sky, sea, rqatie)effect of which reducdixed pattern nise in low
contrast areas aradso allowing for more detail to be given to the more interesting portions of the.image
It achieves this by first using a High Pass filter to identify portion of the scene with more information.
The High Pass filter data is subtracted from the original image to produce-Bdssimage. Plateau
Equalization iperformed on the Low pass dataproduce an initial histogram attten theHP data is

used to further modify the histogram faworablyweightingthe bins that have pixels presém HP

image.

TheInformationBasedEqualization algorithm includes every pixel independent of scenematmn in
the histogram equalization process, but simpdyghts each pixel based tre high-pass filter algorithm
described abové-igurel8 shows the Plateau Eqimdtion algorithm on the left for reference and the
InformationBasedEqualization on theight respectivelyNotice how the sky is being assigned more
shades of grey in the left image when compared to the right image. When InforBagedMode is
enablel, the scenelementghat haemored i n f o romsach as the @eople and shipregiven more
shades of grey and more contrdgtis is because, when the HP filter was applied, the algorithm
identified that the ship and people have more high frequencyatatgormatior) than the rest of the
scene and should be assigned mebit 8hades.

(a) Plateau Equalization (b) InformationBasedEqualization
Figure 18: lllustration of the difference between Platead InformationBasedEqualization

InformationBased mode uses all of the parameters above because the LP data still undergoes the Plateau
Equalization process.urthermore, The HP data is used help sharpen or shétémage through the

Digital DetailEnhancement (DDE) process described beldve cut off for the HP and LP filter is

defined by the&smoothing Factor Parameter:

Smoothing FactoirFLIR does not recommend moving this value from a defatis This is the roll
off for the High Pass filter. A larger value will pull more scene content into the High Pass component,
allowing it to be gained up to sharpen the imagéhe Low Pass data will be used to perform the Plateau
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c F I. I R) FLIR Camera Adjustment

Equalization algorithm and the High Pass data will be usedltaolate the weighting of pixels in the
InformationBased Equalization Algorithm.

2.5 Digital Detail Enhancement (DDE)

The Bosonwillprowl e a A Di gihtardc eeamtid ( DDE) al gorithm whic
details and/or suppress fixpdttern noiselt is importantto notethatthe parameters used to control DDE

are not an independent, and changes will result in modifications being made to the operation of the
InformationBasedor Plateau Equalization algorithmiEhe algorithmworks byusing the diathat was

separated into theigh pass (HP) and low pass (LP) sigifdde Smoothing Factor parameter used to

control thelnformationBasedEqualization algorithm is what determines which parts of the image are

split into the HP component atite LP canponentDDE then applies a gain to the HP signal to enhance

the detailsThe imagery below is an example of no DDE on the left, and DDE applied on the right.

Figure 19: On the left DDE = .8, on the right DDE = 1.3

DDEOS This valueis used to control how much sharpeningmoothings applied to the signal.
Fractional values will do a small amount of denoising and smooémdgalues greater than 1 will
sharpen the image

Detail Headroor@ Increasing this value will allow for moreom at the top and bottom of the 8bit
dynamic range to be reserved for the HP data. However, this is at the cost of reduced contrast for the LP
data. Without any headroom given to DDE, it might be possible that the gained up high pass data will rail
at the high end or low end of the 8bit dynamic range, resulting in less contrast for the HP data.
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3.0 LUT Palettes and Polarity

Another topicrelated to the videoutput signals the imagealette, also called the colbUT (Lookup
Table).Palette files map a digital output value to a color value. Some palettes are monochrome, others
createfalse colorimagery or pseudocolor. The color is not actually related to wavelengths of light, but
rather the grayscale intensifiwo traditional opibns aréWhite Hot and Black Hot, whichre
monochromeThe Black Hot palette is a pure inversion of tHat®lata where zero becomes the hottest
and 255 becomes the coldest. There are some applications where a Black Hot image allows for more
perceived cotrast in the image. This is primarily due to concept discussed earlier about low luminance
changes.

] Fig{Jre 20: White Hot Figure 21: Black Hot
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c F L I R) FLIR Camera Adjustment

TheBoson camera contaidi® factoryinstalledpalettes, as shown in Figure 22d 23

White hot Black hot Rainbow RainHC Ironbow

Lava Arctic Glowbow Graded Fire Hottest

Figure 22B 0 s 0 n 0 s-LokdedcColorP3lettes

White Hot Rainbow Ironbow Arctic Graded Fire

Black Hot RainlHC Lava Glowbow Hottest

Figure53:Bosondés Col or Palettes applied
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c F L I RD FLIR Camera Adjustment

4.0 Converting Tau 2.7 values to Boson

Many of the parameters featured in Boson are simildrddau2 LWIR sensor. The following section is
a guide on how to convert Tau 2 values into appropriate Boson values. In some cases, values cannot be
transformed exactly. In those cases, an approximate transfer method is described.

Plateau The new plateaualues can be exactly transformed using the following function:

0awoQd pcy., | Ay
o o~ ~U 0 wWo w
0V QW QYE 0

Where
Plateaul,is your old value of Plateau for Tau
PixelTotakayis the area of the Tau Pixel array (ex. G4ll2 = 327680)

PlateadosoniS the new value of Plateau for Boson

Max Gain The new max gain values can be exactly transformed using the following function:
0 OB Q
U

ITT Midpoint: There is no longer a parameter tivarks similarly to ITT Midpoint in Boson. In order to
adjust the brightness of the image, it is recommended to use the ACE parameter.

INAYANCIANG]
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ACE: The ACE parameter can be transformapgroximatelyusing the following look up tablét should
be noted that ACEs implemented differently in Boson, and therefore it may be difficult to emulate the
same affect on Boson image quality.

Boson Values Tau Values
04 -8
0.5 -7
0.6 -6
0.7 -5
0.75 -4
0.8 -3
0.85 -2
0.9 -1

1 0
11 1
1.2 2
1.25 3
1.3 4
1.4 5
1.7 6

2 7
25 8

AGC Filter. This parameter is now called Damping Factor in Boson. The new values can be transformed
exactly using the following function:

CLULO OO0 OO &L
oo pnmOwan Q¢ QO0wwo €
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SSO Valuels now called Liner Percenthese values are the same, andransformation is required
Tail Rejection These values are the same, and no transformation is required.

DDE: There is no longer a Manual Mode for DDE like what was featured in Tau. FurthetheoE2DE

algorithm has been changed from the implementation in Tau. A gqualitative assessment of the image will
be required for accurate translation of Tau to Boson values. However, approximate values can be obtained
by noting how DDE effects the image bdwn the range of input values:

DDE effect Sharpening No Effect Softening
Tau 2 Value Range 1to0 100 0 -1 t0-20
Approximate Boson 1.1to 6 1 9to0
Value Range

By looking up your Tau 2 value in the above table, you can find the approximatehanga! be
appropriate in Boson.
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