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Introduction:

This manual provides instruction for the web browser applications of Image Sequencer. The
user manual consists of specifications, a description of the modules and an applications section
which describes how the modules, when combined, can be used for different types of image
analysis.

Specifications:

Jpg (freezes and locks up )

Jpeg

png

Gif

canvas

Max Image Size : 1Mb?
(processing time vs file size)

Bit depth ??

Color and black/white

Maximum length and width size?

PNG

GIF of sequences

Color is represented as as ‘tuple’ in (R,G,B) format. Each color channel has a value between 0
and 255.

black is: (0,0,0),

white is (255,255,255)..
red is (255,0,0).

blue is (0,0,255).



‘A’ represents transparency with values 0 to 255.

Coordinates in (X,Y), which is (0,0) is located at the top left of the image
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(What is the processing environment ???)

(processing time vs file size)

Image Modules:

Image Sequencer uses modules that perform a variety of step-by-step image processing tasks.
Figure x describes the general workflow.

This section describes each module and a general implementation example Most examples
used Figure X as the input reference image.



Image Sequencer workflow

starting
image

— stepl —» output = step2 —» output = step3 — i:::lgzg;

image1 image 2

Figure Y Reference Image:
load-image -

Thiz initial sfep loads and displays fhe
onigingl image without any modiications.

Additional information on the modulesand other operating modes can be found at the Image
Sequencer github site.  https://github.com/publiclab/image-sequencer/tree/main/docs
https://github.com/publiclab/image-sequencer/blob/main/README.md

This module adds a QR code to the image that corresponding to an imput string.

Usage:
sequencer.loadlmage('PATH")
.addSteps('add-qr',options)
.run()

where options is an object with the following properties:

e size : size of QR code in pixels (default 200)



e qrCodeString : input string to generate QR code

add-qr -

Adds QR corresponding to the given siring
size of QR code in pixels

200

input string to generate QR code

https:dgithub. com/publiclabimage-seq

Apply | Press apply to see changes

This module is used for averaging all the pixels of the image.

Usage:
sequencer.loadlmage('PATH")
.addSteps(‘average',options)
.run()



average -«

Average all pixel color

Averages (r. g, b, a) 116, 108, 93, 255

+ Insert Step

Apply | Press apply to see changes

Blend-module:

This module is used for blending two images . Blend two chosen image steps with the given
function. Defaults to using the red channel from image 1 and the green and blue and alpha
channels of image 2.

Usage:
sequencer.loadlmage('PATH")
.addSteps('blend',options)
.run()

where options is an object with the following properties:

o offset: step of image with which current image is to be blended(Two steps back is -2,
three steps back is -3 etc; default -2)

o func: function used to blend two images (default : function(r1, g1, b1, al, 12, g2, b2, a2) {
return [ rl, g2,b2,a2 ] })

For this example it is necessary to import a second image.
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Blur-module:
This module is used for applying a Gaussian blur effect.
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Usage:
sequencer.loadlmage('PATH")
.addSteps('blur',options)
.run()

where options is an object with the following property:
e Dblur : Intensity of Gaussian blur (0 to 5; default 2)

blur « o

Applies a Gaussian blur given by the
intensity value

Amount of gaussian blur(Less blur
gives more detail, typically 0-5)

g

25

Apply | Press apply o see changes + Inseri Step

This module is used for changing the brightness of the image.

Usage:
sequencer.loadlmage('PATH")
.addSteps('brightness',options)
.run()

where options is an object with the following property:
o brightness : brightness of the image in percentage (0 to 100; default 100)

note: sliders goes to 200? Not 100
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brightness « o

Change the brightness of the image by
given percent value

% brightness for the new image

43

Apply  Press apply to see changes =+ Insert Step

This module is used for forming a grayscale image by applying one of the three primary colors.

Usage:
sequencer.loadlmage('PATH")
.addSteps(‘channel’,options)
.run()

where options is an object with the following property:

e channel : color of the channel (red, green, blue; default green)



channel - ]

Displzys only one color channel of an

image - defaull is green

Color channel

blue A

|
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channel « L channel -

o

Color channel Color channel

oreen v red

example image

This changes the color temperature of the image.

Usage:
sequencer.loadlmage('PATH")
.addSteps('color-temperature',options)
.run()

where options is an object with the following property:

e temperature : temperature between 0 - 40,000 kelvin (default 6000)
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Color temperature AT 100, 1000, 10,000 and 30000.

calor-demperaiue - 0

calor
Charges the coor tamanatun of e

image

Changss the cois
image

Temparaturs batween 0 - £0,000 Kalvin

. Temperaturs batusan 0. 20,000 Kann

calor-temparaiue - ]

Charges the color ismparatue of e

mags calortemperaiure « 0

Temparsturs batween 0 - 40,059 Kaiin Shanges the color iemperane oine

—_— mege
10ced |

T Tempareturs batwaen 0 - £0,050 Ksivin

This module is used for displaying an image with a colorbar.

Usage:
sequencer.loadlmage('PATH")
.addSteps('colorbar',options)
.run()

where options is an object with the following properties:

e colormap : Name of the Colormap(default, greyscale, stretched, fastie, brntogrn,
blutoredjet, colors16; default: default)

e X : X-position of the image on which the new image is overlayed (default 0)
e y: Y-position of the image on which the new image is overlayed (default 0)
e h: height of resulting cropped image (default : 50% of input image width )

Could not get colorbar to work



colorbar a

Generates 5 colorbar to lay aver the image

Name of the Colormap
siretched T
X-position of the image on which the
new image is overlayed
o
Y-position of the image on which the
new image is overlayed

i}

height of the colorbar
10

Apply | Press apoly to see changss # Insert Step

This module is used for mapping brightness values (average of red, green & blue) to a given
color lookup table, made up of a set of one more color gradients.

Usage:
sequencer.loadlmage('PATH")
.addSteps('colormap',options)
.run()

where options is an object with the following property:

e colormap : Name of the Colormap ( greyscale, stretched, fastie, brntogrn, blutoredjet,
colors16)



default/blutored
S
greyscale
bluwhtgrngis
E
stretched
m
fastie

LB O

brwtogrn

H

blutoredjet

colorsl6

Image Sequencer colormaps with applications - Jan 2019

Produces an all color heatmap with values below zero colored blue or green.
Plants should be green to orange. Based on a continuous look up table from
Imagel called Physics.

General Purpose. Applicable when no color display is available.

General purpose extended green colormap. Obtained from the open source
geospatial wiki.

A variant of the physics Image ] colormap. Distinguishes NDVI values below zero
by making them blue, but retains the gradient so details of the non-plant scene
can be discerned. The magenta for values ~0.9 and higher allows
troubleshooting of high values. Plants should be greenish yellow to red.

Custom NDVI colormap suitable for (some) color blind users. Left half of the
colormap has three gradients between black and white designed to recognize
objects and textures that are not foliage. Narrow band of violet between 0.1 and
0.2 which could represent very low photosynthetic activity, but might also be
noise or error. Primary gradient of photosynthetic activity (from 0.2 to 0.9)
represents a heat map from green to yellow to red. Highest values (> 0.9) are
colored magenta. Folioge generally does not have NDV! values this high, so this
color represents non-plants.

Colormap obtained from NASA website to show plants under stress (drought).

Similar to matpltlib and opencv ‘Jet’ colormap. Useful for comparing image
processing routines from other image processing/analysis applications.

A discrete class look up table from Imagel. Produces a heatmap with the highest
values (which should not be plants) colored dull pink or white. Good for
troubleshooting. Plants should be yellow to red.

https://publiclab.org fwi
ki/ndvi-gradients

https://grasswiki.osgeo.
wiki/File:Colortable

ndvi.png
https://publiclab.org /wi

ki/ndvi-gradients

https://publiclab.org/no
tes/cfastie/08-26-
2014/new-ndvi-
colormap

https://earthobservatory
.nasa.gov/images/50328
[drought-in-texas

https://publiclab.org fwi
ki/ndvi-gradients

https://publiclab.org fwi
ki/ndvi-gradients
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colormap «

Maps brnghtness values (average of red,
green £ biue) to a given color lookup

{abie, made up of a sef of ang moare color
gradients. For example, ‘cooler' colors like
Blue cowld represent low values, while ‘hat’
colors like red could represent high values.

Name of the Colormap

fastie ¥ |

Apply  Press apoly to ses changes

Contrast-module:
This module is used for changing the contrast of the image.

Usage:
sequencer.loadlmage('PATH'")
.addSteps('contrast',options)
.run()

where options is an object with the following property:

e contrast : contrast for the given image (-100 to 100; default : 70)
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contrast « o

Change the cantrast of the image by given
value

contrast for the new image, typically
-100 to 100

E

53

Aoply  Fress apply to ses changes #* Insert Stzp

This module is used for performing image-convolution.

Usage:
sequencer.loadlmage('PATH")
.addSteps(‘convolution',options)
.run()

where options is an object with the following properties:

e constantFactor : a constant factor, multiplies all the kernel values by that factor (default :
1/9)

e kernelValues : nine space separated numbers representing the kernel values in left to right
and top to bottom format(default: 1 1 11 11111)



convolution -

Image Comvaiution using a given 3x3
kernel malrix Read mare

a constant factor, multiplies all the
kemnel values by that factor

| 0.3

nine space separated numbers
representing the kernel values in left to
right and top to bottom format.

111111111

Apply | Press apply to ses changes + Insert Step

This module is used to crop an image.

Usage:
sequencer.loadlmage('PATH")
.addSteps(‘crop',options)
run();

Where options is an object having the properties x, y, w, h. This diagram defines these
properties:

18



Defaults:
e options.x : 0
e options.y: 0
e options.w : half of image width
e options.h : half of image height

19
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crop = o

Crop image fo given x, y, w, h in pixels or
% . measured from fop left

X-position (measured from left) from
where cropping starts

0
Y-position (measured from top) from
where cropping starts

0

Width of crop
300

Height of crop
500

Background Color (Four space
separated RGBA values)

255 255 255 255

This module is used for decoding a QR in image (if present).

Usage:
sequencer.loadlmage('PATH")
.addSteps(‘decode-qr',options)
.run()

This module detects edges using the Canny method, which first Gaussian blurs the image to
reduce noise (amount of blur configurable in settings as ‘options.blur"), then applies a number of
steps to highlight edges, resulting in a greyscale image where the brighter the pixel, the stronger
the detected edge

This module is used for detecting images.

Usage:
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sequencer.loadimage('PATH")
.addSteps('edge-detect',options)
.run()

where options is an object with the following properties:

e Dblur : Intensity of Gaussian blur (0 to 5; default 2)
e highThresholdRatio : Upper Threshold Ratio ( default : 0.2)
e lowThresholdratio : Lower Threshold Ratio ( default : 0.2)

edge-detect « o

This module defects edges using the

Canny method, which first Gaussian Hurs

the image fo r
configurs
then app!
sdges, e g in & greyscals image

where the brighter the pixel, the stronger

the detected edge. Read mare

bl it

Amount of gaussian blur{Less blur
gives more detail, typically 0-5)

%)

The high threshold ratio for the image

02

The low threghold value for the image

0.15

Toggle Hysteresis

false r

This module approximates a color from a mixture of other colors when the required color is not
available, creating illusions of the color that is not present actually. (Not sure what this means)

Usage:
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sequencer.loadlmage('PATH")
.addSteps('dither',options)
.run()

where options is an object with the following property:

e dither : Can select the name of the Dithering Algorithm(default none)

dither ~ L]

Name of the Dithering Algorithm

bayer f the Dithering Algorithm

dither «

f the Dithering Algorithm Name of the Dithering Algorithm

floydsicinbery

This module helps to draw a rectangle on the image with a starting and ending corner with the
specified thickness and color of the border.

Usage:
sequencer.loadlmage('PATH")
.addSteps('draw-rectangle',options)
.run()

where options is an object with the following properties:

o startingX : starting X position of the rectangle (default 0)
e startingY : starting y position of the rectangle (default 0)
e endX : last x position of the rectangle (default "width")
e endY : last y position of the rectangle (default "height")
o thickness : thickness of the border (default 1)



e color : RGBA values separated by a space (default "0 0 0 255")

draw-rectangle = ]

It draws & rectsngle on the image

starting x position of the rectangle

55

starting y pogition of the rectangle

78

last x position of the rectangle

75

last y position of the rectangle
400

thickness of border

A yglplm age

1

RGBA values separated by a space

222 255255255

Fress apoly to ses changes 4 Insert Step

This module is used for producing each color channel based on the original image's color.

Usage:
sequencer.loadlmage('PATH")
.addSteps(‘dynamic',options)
.run()

where options is an object with the following properties:

e red : expression for red channel (R, G, B and A as inputs; default r)

e green : expression for green channel (R, G, B and A as inputs; default g)

e Dblue : expression for blue channel (R, G, B and A as inputs; default b)

e monochrome: fallback for other channels if none provided (default : r+g+b/3)

23



dynamic -

A madule which sccepts JavaScrpt math
expressions o produce each calor
channe! based on the original image's
color. See Infragrammar,

Expression to return for red channel
with R, G, B, and A inputs

r
Expre=ssicn to return for green channel
with R, G, B, and A inputs

g

Expression to return for blue channel
with R, G, B, and A inputs

b
Expression to return with R, G, B, and

A inputs; fallback for other channels if
none provided

r+g+b

Apply | Press apply to ses changes

Is it r+g+b or r+g+b/3?

24
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EXpOSUNe - o

Changs the exposure of the image by
given exposure value

exposure value for the new image

i

0.15

Apphy | Press apgly to ses changes 4+ Insert Step

This module is used for correcting Fisheye or Lens Distortion

Usage:
sequencer.loadlmage('PATH")
.addSteps('fisheye-gl',options)
.run()

where options is an object with the following properties:

e a:acorrection (0 to 4; default 1)

e b : b correction (0 to 4; default 1)

e Fx :x correction (0 to 4; default 1)

e Fy :y correction (0 to 4; default 1)

e scale : The ratio to which the original image is to be scaled (0 to 20; default 1.5)
x : Field of View x (0 to 2; default 1)

y : Field of View y (0 to 2; default 1)



fisheye-gl « o

Carrect fisheye, or bamrel disfortion, in
images {with ebGL — sdapted from
fisheye-comection-webgl by @ bivemir).

a parameter

0

]

b parameter

0

K% ]

Fx parameter

E

Fy parameter

E

Image Scaling

E

0

FOV x parameter

I

L]

FOV y parameter

0

Path to a WebGL fragment shader file

{inbuilt)

Path to a WebGL vertex shader file

(inbuilt)

Fopty  Press apoly to ses changes #+ Inzert Step

This module is used for flipping the image on the selected axis.

Usage:
sequencer.loadlmage('PATH")
.addSteps('flip-image',options)
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.run()

where options is an object with the following properties:

e Axis : select the required axis (default : vertical)

fip-image - s
flip-image - 8

Apoly | Press appiyto see changes.

This module is used for applying gamma correction.

Usage:
sequencer.loadlmage('PATH")
.addSteps('gamma-correction',options)
.run()

where options is an object with the following property:

e adjustment : Inverse of actual gamma factor (default 0.2)

(slider does not work)

This module is used for finding gradient of the image.

Usage:
sequencer.loadlmage('PATH")
.addSteps('gradient',options)
.run()
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gradient - a

Gives a gradient of the image

Apply | Press apply to see changes + Insert Step

This adds the grid over an image.

Usage:
sequencer.loadlmage('PATH")
.addSteps('grid-overlay',options)
.run()

where options is an object with the following property:

e options.x : The value at which the grid line should start in x-axis.
e options.y : The value at which the grid line should start in y-axis.
e color : Color for the grid on the image.

(only works once)



grid-overlay - 1]
Owerlays a grid over an Image

X-position (measured from left) from
where grid starts

100

Y-position (measured from top) from
where grid starts

100

Select the color for the grid.

black ¥

Apoly | Press apply to se= changss + Insert Step

This module is used for calculating histogram of the image.

Usage:
sequencer.loadlmage('PATH")
.addSteps('histogram',options)
.run()

where options is an object with the following property:

o gradient : boolean value used to toggle gradient along x-axis (true or false; default true)

29
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histogram - ]
Calculates the histogram for the image

Toggle the gradient along x-axis

~oply | Press apply to ses changes 4 Insert Step

This module is used for importing a new image and replacing the original with it.

Usage:
sequencer.loadlmage('PATH")
.addSteps('import-image',options)
.run()

where options is an object with the following property:

e url : url of the new image (local image url or data url;default : "./images/monarch.png")

This module is used for inverting the image.

Usage:
sequencer.loadlmage('PATH")
.addSteps(‘'invert',options)
.run()



invert «

- -

Tz it g ioesT md
e ]
mifins sy modfcetonT.

Inverts the image.

raw Infragram

et -

Famgized Oenese
Wagatation Imax, o ATV, T
a

TR P Ster FEPRE ST
. o ight miecied o E L
Apply | Press apply to ses changes ..,-n:.-:.:mw;:.:
o -

NDVI-module: e
This module is used for applying ndvi technique to 7" "7"

Usage: .
sequencer.loadImage('PATH') v
.addSteps(‘'ndvi',options)
.run()

where options is an object with the following prope

Aemly 1o ity b e changee

o filter : filter for NDVI (blue or red; default -

NDVI-colormap-module:
This module is used for demonstrating ndvi and colormap properties consecutively.

Usage:
sequencer.loadlmage('PATH")
.addSteps('ndvi-colormap',options)
.run()

31
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‘T wapy b wes Cheangeas

raw Infragram
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This module is used for overlaying an
Image over another .

Usage:
sequencer.loadlmage('PATH')
.addSteps(‘overlay',options)
.run()

where options is an object with the
following properties:

. X : X-position of the image on which
the new image is overlayed (default 0)

. y : Y-position of the image on which
the new image is overlayed (default 0)

. offset : offset to the step on which

the output of the last step is overlayed
(default -2)
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This module fills any polygonal shape with the specified color in pixels.

Usage:
sequencer.loadlmage('PATH")
.addSteps("paint-bucket',options)
.run()

where options is an object with the following property:

o startingX : it is the value of the starting x-cordinate (default 10)
e startingY : it is the value of the starting y-cordinate (default 10)

o fillColor : they are four spaced seperated numbers representing the RGBA values of fill-
color (default "100 100 100 255")

e tolerance : it is the % tolerance (default 10)

(does this work, all images seem the same)



This module is used for resizing an image.

Usage:
sequencer.loadlmage('PATH")
.addSteps('resize',options)
.run()

where options is an object with the following property:

o resize : Percentage value of resize (default 125%)

34



This inifizl step loads snd displzys the
onginal image withowt any modifications.

FESiZe =

Resize image by given percenizge valug

FPercentage value of the resize

| 70|

Pre=s apply Ip see changes

(is this off by 1007?)

Resize-canvas:

35



lpad-image =

This inifisl step loads and displays the
onginal image without any modifications.

canvas-resize «

This module resizes the canvas snd
overlays the ouput of the previows step at
given location

Final width of the canvas

1000

Final height of the canvas

1000
X-cord of the top left cormer of the
image on the canvas

500
Y-cord of the top left corner of the
image on the canvas

500

lage

36
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This module is used in replacing the color with grey or any desired color.

Usage
sequencer.loadlmage('PATH")
.addSteps('replace-color',options)
.run()

where options is an object with the following properties:

o replaceMethod : replaces with the desired color (default greyscale)

o replaceColor : three space separated numbers representing the RGB values of color to be
filled (default "0 0 255")

e color : three space separated numbers representing the RGB values of color to be
replaced (default "228 86 81")

e tolerance : it is the % tolerance (default 50)



lead-image =

This inifizl sizp loads and displzys the ‘
onginal image without any modifications. \& "
“n

replace-color «

Replace color with grey or your desired
calor

Replace Method
greyscale T
three space separated numbers

representing the RGE values of color
to be filled

00253

three space separated numbers
representing the RGE values of color
to be replaced

225 86 81

% tolerance

=

Fress apply Io see changes

This module is used for rotating an image.

Usage:

38
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sequencer.loadlmage('PATH")
.addSteps('rotate',options)
.run()

where options is an object with the following property:

e rotate : angular value for rotation in degrees (between 0 and 360; default 0)

rotate » o

Rotates image by specified degrees

Angular value for rotation in degrees

g

36

Apply  Press apply to see changes + Inseri Step

This module is used for changing the saturation of the image.

Usage:
sequencer.loadlmage('PATH")
.addSteps('saturation’',options)
.run()

where options is an object with the following property:

e saturation : saturation for the new image (between 0 and 2; default 0)



lzad-image =

This inifizl step loads and displays the
onginal image withow! any modifications.

saturation -

Change the saturation of the image by
given value, from 0-1, with 1 being 1003
safurated.

saturation for the new image between 0
and 2, 0 being black and white and 2
being highly saturated

40
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text-overlay « o

Owerlsy tesct on image.

Enter the text to overlay.

Lorem ipsum

Starting text horizontal position.

200

Starting text vertical position.

270

Select the font style.

anial ¥

Select the text color,

black r

Enter the font size in pixels.
70

Apply | Press apply to ses changes # Insert St=p

Thresholding is used to create binary images.

Usage:
sequencer.loadlmage('PATH")
.addSteps('threshold',options)
.run()

where options is an object with the following property:

o threshold : it allows to select the types of thresholding (default "manual thresholding")
e input : it allows to select the range of thresholding value (default 120)



load-image =

This inifial step loads and displays the
onginal image without any modifications

threshold -

Thresholding is used fo create binary
fmages

Type of Thresholding

Autematic Threshelding T

Threshold Value
100

Pre=s apply 1o see changes

It adds color tint to an image.

Usage:
sequencer.loadlmage('PATH")

42



.addSteps('tint',options)
.run()

where options is an object with the following property:

e color : RGB values seperated by a space (default "0 0 255")
e factor : amount of tint (default 0.5)

load-image ~

This mifisl step loads and displays the i ‘ I
onginal image without any modifications. ‘\\ )
A

fint «

Add color tint to an image

RGE values separated by a space
00255

Amaount of tint

0.5

Press apaly o see changes
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white-balance -

Render newral colours comectly based on
the whitest pixel in the image.

Red component of the whitest pixel
193

Green component of the whitest pixel

21

Blue component of the whitest pixel

123

Apoly  Press spply to ses changes
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Applications:
This section demonstrates how Image Sequencer modules can be applied for different
applications.

NDVI (NIR and Red) with colorbar:

Image Sequencer NDVIPipeline
(Colormap with Colorbar)
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Colormap e
(bluwhtgrngis) izl overlay

gradient

= Colorbar (bluwhtgrngis)




