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About Me

Nicolas Kizilian & Living 40 Km from Paris, France.

& Amateur Astronomer since 1992. ..

e

¢ Film then Digital astrophotography since 201 3.

& Widefield, narrowband CCD astrophotography.
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Overview

©® What is PixelMath
& About PixelMath
& The GUI

¢ Basic usage
& Addition
& Subtraction

& Channel Combination

¢ Advanced usage
& Removing satellite trails
¢ Removing Hot pixels

¢ Conditional pixel-level channel combination
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About PixelMath

& PixelMath 1s a versatile and powerful tool to perform pixel-level arithmetic and logical operations
on a single image or between images.

& The applications of PixelMath are numerous and important in all fields of technical image
processing: i1mage Iintegration and composition, mask generation, correction of uneven
illumination (application of flat fielding, vignetting or gradient correction masks), just to mention
some well-known examples.

¢ Basic and advanced techniques can help for correcting your images or improve them.
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About PixelMath

& Introduced in PixinSight LE

& 14 basic operators (Addition,

Subtraction, Multiplication, Min,

Max, Or, And...)

Nicolas Kizilian
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" Pixel Math

Source

# Op  Imageld R/K G
<*target*> +1.000000  +1.000000  +1.000000

0 x }
Source operands [ MUL image0l | +1.000000 | +1.000000 | +1.000000 | x|

Operator. | MUL : Multiply Ji[ New
Current operand parameters " Operand: |Image01 v Delete

R: |+1.000000 G: |+1.000000 B: +1.000000 [V]inver | <Reset Clear ]
Result Reset De

R/K: [+1.000000 G: +1.000000 B: |+1.000000 [ Invert /
Add constant: |0.000000 [VIRescale: 0.000000 | (1.000008

Result parameters (8) Replace target

(O Create new image

Process drag object

Destination parameters
Standard Preview buttons

Standard Apply buttons

PixelMath
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About PixelMath

® Pixelmath as we know it :

Expressions

PixelMath

& New version of PixelMath announced by

Juan Conejero) on the PI’s Forum on

2013 November 22
¢ PixInsight 1.8.0

& A lot of improvements
& 41 Operators

& 84 functions

& Able to work on a pixel-level

Nicolas Kizilian
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B

A:

Symbols:

Destination

N
I

Use a single RGB/K expression

Expression Editor

Generate output

["] single threaded

[] Use 64-bit working images
["] Rescale result

Lower bound: | 0.00000000¢

Upper bound: | 1.000000000

Image Id:
Image width:
Image height:

Color space:

(e) Replace target image
() Create new image

Sample format: | <Same as

A H @O
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Graphical User Interface
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The GUI

SCRIPT WORKSPACE

PixelMath
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The GUI

B PixelMath = X

Expressions

RGB/K:

G:
Math operationon B[ Symbolsare usedlike
RGB / eachcolor A constantareusedin a
channel Symbols:| programming language
Use a single RGB/K expression
Expression Editor Let yOU build Comp|ex
Destination operations testing have a
Generate output description of operators
[] single threaded functionsé
[] Use 64-bit working images
[ ] Rescale result
Lower bound:
Createa new Upper bound: [ 1.000000000000000
image of app|y the (®) Replace target image
reSU|t0n the () Create new image
o Image Id: | <Auto>
currentimage ‘
Image width:
Image height:
Color space: | <Same as target>
Colorspace(Grayscale N [ Alpha channe
ample format: | <Same as target>
or RGB) ' :
A H O
Nicolas Kizilian PixelMath ' y )
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Expression (single or multipldines)

Function / operatordescription

Expression checking

Nicolas Kizilian
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The GUI

® PixelMath Expression Editor

B v [E 6 [Wo [0 [ st |

iif( x, a, b))

Conditional function (or inline if function): Returns a if x evaluates to

nonzero;

returns b if x evaluates to zero.

PixelMath
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Images

Symbols

Syntax
p Functions
} Operators
F Punctuators
p Symbol Definition

List of images

List of symbols

Syntax description
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Basic
Usage
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Basic Usage

¢ Using basic functions :
¢ Addition
& Subtraction

¢ Channel Combination
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Basic Usage

Bi PixelMath -

]
X
o

Gray 1:5 starmaskadd | <*new*>

SIA I EI
- == : Y . h o .
. . . d i B ° .. J o . . . o
Expressions ] . s . . 2 .
B . . . . . ‘e ., .
~ " . ® a o *° . ’ .
RGB/K: | star_mask + star_maskl © - ° ol #a . i k * "’
£ ; R i Fw . ¥ i
~. 8 ™ . .. s 9 o
G: @ . . . S, 9t . . .
. 0 S o * " Sl . . ° o P -
B: - . . 3 . i o o ® M o "% 48
e . . ® _"° . 2 ¢ g ‘& X
A i
. . { . .
- o " . - . i
- ® g L - ®
Symbols: . % o A PASLLE J - v A
®. * - - ’ R 0,4 . . . o ..
v| Use a single RGB/K expression * ¢ e ¢ '. R To"o . i ..
. . . : > ¥e . e,
Expression Editor | e . . y . 2 e . *® o
e .’ ‘ " W cL . N :
. N ® ' - . . . . »
Destination . ® o * > 4 3, . oty ey
v/| Generate output . e . : TYS P . > -
) o T e ¢ . o Jel e . e ®
Single threaded » . " Py~ o ;.0
. o & . ¢ . .
Use 64-bit working images *. 0
= b . . . o - .
Rescale result o a% : y . . “ ‘e 2 Vo
Lower bound: g g M i X IR : " s "o sig® 27, X
% eq 9" - A ¢ o . .
Upper bound: pitee -4 "o : ks 5 o ¢, %, . T
Replace target image . > o . - R . "% 0 s Y A .
c . e . . ° . - . L] o~
®) Create new image s . o . = . . 8 Lo o hge " X
. PR S « o Koot . .
Image Id: | starmaskadd ¢ o A o A . P o &l
i v . g v “ °*® . .
Image width: | <As target> = ‘e K e Mg T p "
- = X - e . . il R . . . . . M
Image height: | <As target> % e ) y S R . # . ) = e e ° A
. °* . . 3 > 2 . e e
Color space: | <Same as target> * SRS 9 o o, b 3 o,
. . s . > .. o 0.0 o p " ® . ) ®
Alpha channel , ¢ - 4 . . B L ae® S .. "
F . . 4 ®* . L * .~ . .
Sample format: | <Same as target> X - . eute ' g I . -
& * «® : . e .. » 4 " .n oy
. . - .
) o . .. .. . A2 S X b o
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Basic Usage

Warning : When an 1image is added to an existing image, the value
of the pixels adds (obviously) and can result in clipped pixels.
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Basic Usage

A better way to add such images.

| Gray 1:1 a | <*new*> - = + X

Image a
0]0.25]0.5]1
%
X
)
®
O Gray 1:1 b | <*new*> - + X
Image b
%
)¢
)
®
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Basic Usage

[m] Gray 1:1 a | <*new*> -z + X
] -
H
=]
@
[m] Gray 1:1 b | <*new*> -z 4+ X

b

- a+b

[oN=lb="g

O

Gray 1:1 aplusb | <*new*> - = + X

aplusb

1105] 111

@0 H K
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Basic Usage

[m] Gray 1:1 a | <*new*> - + X 53 PixelMath = X

Expressions

Use a single RGB/K expression
- Expression Editor

Destination

O0oeony

b

[oR=R=0"¢

hH O

Gray 1:1 maxab | <*new*> - = + X

maxab

1]10.25[05]1

@& XK
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Basic Usage

& Subtraction ( - sign)

a

Gray 1:5 starlessmask | <*new*>

] PixelMath = X = 2+ X

Expressions

RGB/K: |Had - starmaskadd

starlessmask

a single RGB/K expression

ssion Editor
Destination

[v| Generate output
["] single threaded
[] use 64-bit working images
[] Rescale result
Lower bound:
Upper bound
Replace target image
Create new image

Image Id: | starlessmask|
Image width [<aAs target>
Image height L{ﬁ target>

Color space: | <Same as target>

["] Alpha channel
Sample format: | <Same as target>

AN O

© & XK
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Basic Usage

¢ Channel Combination

¢ By splitting our RGB/K channel and writing an expression on each R,G,B field, we can easily
combine channels.

& It can be as simple as one channel = one filter

& It can be used to make some arythmetic operations on each channel

Nicolas Kizilian PixelMath
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Basic Usage
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Basic Usage

B PixelMath T X = RGB 1:3 hoo | <*new*> -z + X
Expressions Fral SR '." “ TR, SR ¥ .
o g S A Y A g
o ; . o .
; e X ! .
» . ..
Symbols: i e T A :
J— [] use a single RGB/K expression ooh 4 L A '._ g 5, - o
Expression Editor | g ¥ i T & L ‘ § ¢
2 3 s . g B BN .,\ » -:‘
Destination g .
Generate output ‘ :
[ ] single threaded s
[_] Use 64-bit working images -
["] Rescale result g : 2 : ‘ 8
Lower bound 0 e WK s S TGRS . b - !
Upper bound: il i S iy el A e bt
() Replace target image . R . s 5 Epihs S o A ;. v \
) Create new image . p ’ s - " : e i .,
Image Id: | hoo i
s .. : \ e
- . .'
X - . .
Sample format: | <Same as target>7 — [v] X . i 9
M . : : .
A H O ©® 3y CN i e ‘" F %
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asic Usage

B PixelMath = X (| RGB 1:3 hoo | <*new*> -z + X
Expressions ) - % : ', R ; 3 . j
8 R : >
e o
» ' : o .
», o
. ? v, e
b .
L . s
Symbols: . > N
[] Use a single RGB/K expression ol o 5
Expression Editor 4 : .
= 0] '~ -
Destination Z 5 .
| Generate output 1
|_| Single threaded
[] Use 64-bit working images -
["] Rescale result 3 & A . o
Lower bound: | 0.( | = » %
Upper bound: [ 1.0 0000000 | = A B AR i, %
Replace target image L ; VoNE N ) : Bicos 3 ) . % ®
) Create new image - ¥ o R g R
Image Id: ”\oo . . ; . R 7 i “
Image width: \ <As target> . ; 4 ) * ! ;
Image height: { <As target> 3| N . e * : S .
Color space: | RGB Color v| 9 24
[] Alpha channel - X . R
Sample format: | <Same as target> vJ o ¥ . ¥ .
k . . @ 3 .. - %
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Basic Usage

m—)

SSRGS Pixinsight

Good starting point
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