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Chapter 1. Introduction

Welcome to JWildfireSwan and this user manual!

Great importance was attached to explaining things as briefly but clearly as possible.

If this is not the case in individual cases, please feel free to contact me and I will endeavour to
improve the instructions.

JWildfireSwan (“Swan” for short) is the successor to JWildfire, a very sophisticated flame fractal
generator whose roots go back some 25 years. While JWildfire is something like the Swiss army
knife of flame fractals, Swan is a much more modern and streamlined application that fully
supports GPU rendering.

Swan not only renders much faster, but also produces images with much better quality and much
more fractal detail, as the rendering algorithm has been redefined from the ground up to not
compromise on quality.

Also, fractal animation is a first-class citizen in Swan, which means that there is now a realtime
aninmation player that allows you to preview the animation in real time. And, all random flames
generated by the app are animated by default.

It is powered by the Godot engine and is truly cross-platform. No matter whether you are working
under Linux, Windows, ... you will always have the same experience and always have access to



GPU rendering.

The application has a lean design. Therefore, it does not support all the functions you may be
familiar with from JWildfire. This is to make the user interface simpler, more responsive and less
complex. But you can assume that the essential functions are available. And if you are missing
something, you are welcome to submit a feature request.

1.1. Why two separate applications? Is JWildfire dead
now?

1.1.1. Single frames vs. animations

Although both applications deal with flame fractals, they are completely different and do not have
a single line of code in common.

In short, JWildfire is like "Photoshop for flame fractals", while JWildfireSwan is more like "Adobe
Premiere for flame fractals".

JWildfireSwan finally brings flame fractals to life, i.e. they are animated by default, which has been
a long time dream of mine. And it really is game-changing in the user experience, even if you don’t
want to create animations. There’s so much more to discover when things are in motion.

This requires a completely different approach (GPU computing) and cannot be done in JWildfire. Of
course, you can also create animations in JWildfire, but this is more like batch processing in
Photoshop, you have to render frame by frame and then assemble the result, which can be a
tedious process.

JWildfire is still very useful if you want to create large artwork for print. This is possible because it
uses CPU computing (so you can use more memory to render images at higher resolutions), and it
has more options to craft a single image.

So JWildfire is better suited for creating single large images, while JWildfireSwan is suited for
creating a large number of smaller images (animations).

1.1.2. GPU computing

Actually, there is also GPU computing in JWildfire, but since it is a command line tool, it is very
limited in doing realtime renders (only a frame at a time) and only works for CUDA devices. Again,
it’s a big change to be able to just “play” a fractal animation instead of creating a series of frames
and then encoding a *mp video and watching it. Hence, the comparison with Adobe Photoshop and
Premiere).

1.1.3. Steam Deck and music

I also plan on integrating sound or music into JWildfireSwan and good support for Steam Deck,
which is also a longtime dream of mine. I think it will be super cool to be able to control the fractals
with the Steam Deck controller. This is also not possible with the JWildfire app, but in JWildfireSwan
you can do this very well thanks to the Godot engine.



The target groups of both apps are therefore also little different.

While JWildfire is more for those interested in math or art, JWildfireSwan has a much more playful
approach and is also aimed at VJs. I know there are already VJ’s using JWildfire, but it kinda sucks
because it can take forever to calculate the animations, and the animations can’t respond nicely to
music (in realtime or almost realtime).

1.1.4. Further development

So both applications make sense, and I will continue to develop them both. JWildfire will receive
fewer updates because it already has a large number of functions. But it is not “dead”.

JWildfireSwan, on the other hand, will never get all the features of JWildfire. Some of them will not
work on the GPU, others are very specific. JWildfireSwan should remain an app that feels light and
playful, but is still powerful, with far fewer bells and whistles on the user interface.

In the long term, the two apps will therefore not converge, but rather diverge. At the current stage
of development, there are of course some common features, such as an editor for the fractals. But
they are already very different, even if they seem to deliver very similar-looking results.

1.2. Key Features of JWildfireSwan

* real-time preview of changes to the flame attributes

 excellent support for fractal animations (all random-flames are animations by default), also for
looped animations

 really fast GPU rendering on all platforms (no more differences between CPU and GPU
rendering, as there is now only GPU rendering)

* drastically improved render quality/degree of detail

» you will notice a much lower system load when rendering (unlike JWildfire, which sometimes
feels like it is taking over your system).

» compatibility/interchangeability with JWildfire (you can load most of your existing flames)
* around 400 variants are currently supported, with more in the pipeline

* integrated sophisticated random flame and random gradient generators to play effortlessly with
endless flames

» powerful flame editor that allows you to edit existing flames or create new flames from scratch
and see the changes in near real time

 support for key-framed animation with motion curve editor
* jukebox-module for audio-spectrum-based animations of flame fractals in real time

* variation browser that interactively displays the effect of a variation and helps to understand
how it works

* integrated flame-library with hundreds of curated examples created by the author of the
software

» powerful curve-based gradient-editor



integrated gradient-library with numerous of pre-defined gradient examples
* cross-platform (Linux, Windows, macOS)
* mutagen module to generate new flames by mutating existing flames

+ ai img2img module to generate new images based on a flame fractal using Al
I hope you enjoy using Swan as much as I enjoyed creating it.

Andreas Maschke, Grambek (Germany) 2025



Chapter 2. Launching the application and
main navigation

The application looks the same on all supported platforms.

Most of the space on the screen is taken up by one of the various program modules, which you can
switch between using the toolbar on the right-hand side of the window.

To make navigation as easy as possible, there are no menus that hide functions.
save flame

render imgg
to clipboard

main navigation toolbar

play prev next delete 300

You can access the following modules via the navigation toolbar on the right-hand side:

» flame editor: the main module of the application. Here you can create and edit flame fractals.

* mutagen: another sub-module of the flame editor, to generate flames no the basis of existing
flames by applying mutations to them.



* ai img2img: a sub-module of the flame editor, to generate ai-images using the Stable
Diffusion family of models, based on both a fractal image and the structure of the fractal itself.

» flame library: a large collection of included examples flames as well as the space to save your
own creations.

* <jukebox™*: a module that allows you to create audio-spectrum-based animations of flame
fractals in real time

» application settings: Here you can customize various application settings according to your
wishes.

» application info: Displays some useful information about the application.

You can also access your flame folder and image folder at any time via the main toolbar on the
right.



Chapter 3. flame editor

The flame editor is the heart of JWildfireSwan. Here you can edit existing flame fractals (“flames”
for short) or create new flames from scratch. The most common use case is to modify (“tweak”)
existing flames, as it is often not easy to achieve a specific result due to the nature and complexity
of the flame fractal generation algorithm.

But if you have mathematical understanding or a lot of experience, you can create exactly the
shapes or artwork you can imagine.

However, this is not always desirable. Often it’s just fun to start with something and play around
with it to develop something completely different that you couldn’t have imagined before. This is
why fractal art can sometimes also be described as the “art of chance”.

3.1. core concepts
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Since flame fractals are already complex in themselves, great importance was attached to making
the user interface as clear and simple as possible.

Flame fractals have a hierarchical structure (similar to a tree that has a trunk, branches, twigs, etc.).
They consist of basic attributes such as the camera viewing angle and can contain any number of
layers.

Each layer in turn consists of basic attributes, a color gradient and any number of transformations,
often also called “xforms”.

A transformation in turn has basic attributes and contains any number of so-called variations,
which are (usually non-linear) functions that contribute to a transformation.

3.2. flame tree-view
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Since a flame has a tree-like structure, the main component for displaying the structure of a flame is
a tree view.

3.3. attribute-view
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If you click on a node within the flame tree-view, a detailed view of this node is displayed. Here you
can edit the attributes of this node.

To make editing easier, some attributes are displayed in groups (as separate nodes in the flame tree
view, even if they are not separate nodes of a flame).

For example:

» camera: all attributes that change the camera.



* tonemapping: tone mapping/color-related attributes.
* animation: all attributes relating to the animation.

e etc.

3.3.1. various ways for editing attributes

grid guides

Because the precise editing of the flame attributes is very important, there are several ways to edit
them:

* direct numerical input: You can enter a value directly in the input field.

* slider: You can change the value using the slider.

* Drag with the mouse over the label of the attribute: Works in a similar way to the slider, but
often gives more direct feedback and works on a finer scale.

* arrow buttons: You can use the arrow buttons to increase or decrease the value. You can press
and hold the button to change the value continuously.

3.4. secondary preview
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In some cases (depending on the node type), a special preview is also displayed to help you both
understand the effect of the node and change its attributes.

There are currently the following types of secondary previews:

* camera preview: This preview shows the effects of the camera attributes.
« affine transforms ("triangles"): This preview shows the effect of the affine transformations.

* variation preview: This preview shows the effect of a variation. Here you can see directly how
the different attributes of a particular variation work and play with them. You can also enlarge
or reduce the view by dragging the mouse into the view.

3.4.1. affine transforms ("triagles") view

load flame close flame duplicate flame random batch (random)
render image
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add layer
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Xy rotate
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This preview shows the effect of the affine transformations. Depending on the selected node in the
Flame tree view, either the effect of the regular affine transformation or the post-affine
transformation is displayed.

In this view, you can also select a specific transformation by clicking on its triangle representation.
You can then click on a triangle to select the next triangle if they overlap.

You can move, rotate or scale the triangles to influence the actual affine transformation
represented by the selected triangle.

3.4.2. variation preview

fx rays-1 add layer
Ffx flatten -2

dorm 11 add xform
@ aff. transform
O aff. post transf. A\ S add final
* xaos (mod. weight§

add var.
Fx blur_pixelize - 1

Fx flatten -2 duplicate

finalxform - 1 delete

@ aff. transform

aff. post trams undo
fx curl3D -1

o
var type any (417)

variation curl3d *

amount

This preview shows the effect of a variation. Here you can see directly how the different attributes
of a particular variation work and play with them. ou can also enlarge or reduce the view by
dragging the mouse into the view.

3.5. main preview
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This is the main preview where all the changes you make to the flame attributes are displayed,
many of them almost in real time.

3.5.1. undo

You can undo your last changes by pressing 'Ctrl-Z' or 'Cmd-Z' on your keyboard if you are not
satisfied with them. If you have changed several attributes at once (e.g. moving the camera position
in the x and y directions), all these changes will be undone.

3.6. variation browser
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The variation Browser helps you to explore and learn the huge number of variations and their
parameters. It also displays all changes to parameters in real time, but does not apply them to the
currently edited flame.

3.7. custom variations

You can create your own custom variations in glsl shader language, which are compiled on GPU.
While they are different from JWildfire custom variations (which are written in Java code) it is also
very straight-forward to create them (at least for more simple variations). To help with this, several
examples are provided (via variation presets) and there is a dedicated editor-window which shows
syntax/compile errors on the fly. To make the custom variation code more easy to handle, it
contains several sections all into one file:

* parameter definitions

the actual glsl code

e custom functions

function dependencies

3.7.1. creating custom variations

To create a custom variation, use one of the variations

* custom_glsl_code: for regular variations
* custom_post_glsl_code: for post-variations

* custom_pre_glsl_code: for pre-variations

13



* custom_prepost_glsl_code: for pre-post-variations

The separation into these four variations is useful because they all work slightly different (e.g. pre-
post-variations have two glsl-code-blocks, one for the regular transformation, one for the inverse
transformation)

You can either select one of the existing presets or start from your own. In the latter case, it is
recommended to start with the "empty"-preset, because this contains the template with all the
sections you will need.

3.7.1.1. [PARAM_DEFS]-section: define variation parameters

This section is used to define the parameters of the variation and is optional. Each parameter is
defined in a separate line, using the following syntax:

[PARAM_DEFS]
name = c¢1, value
name = c2, value

I
w W
S o

-3.0, max
-3.0, max

float, min
float, min

~
~<
o
™
n

0.1
0.0, type

3.7.1.2. [VARIATION CODE]-section: the actual custom shader code

This section contains the actual glsl code of the custom variation. Any parameters defined in the
[PARAM_DEFS]-section can be used here.

Example:

[VARIATION_CODE]

float re = 1.0 + ¢1 * _tx + ¢2 * (sqr(_tx) - sqr(_ty));
float im = ¢1 * _ty + c2 * 2.0 * _tx * _ty;

float r = amount / (sqr(re) + sqr(im));

_vx += (_tx *re + _ty * im) * r;

_vy += (_ty *re - _tx *im) * r;

3.7.1.3. [INV_VARIATION CODE]-section: the custom shader code for the inverse
transformation of pre-post-variations

This section is only used for pre-post-variations and contains the inverse transformation of the
variation.

[ INV_VARIATION_CODE]

To see an actual example, please have a look at the custom_prepost_glsl code - variation and use a

preset there.

14



3.7.1.4. [CUSTOM_FUNCTIONS]-section: define custom functions

In more complex variations, you may want to define custom functions that can be used in the
shader code. Also, this code is written in glsl, but must contain complete functions.

Example:

[CUSTOM_FUNCTIONS]

float swfunc_log10(float val) {
return log(val) / 2.30258509299;

}

It is recommended to use a prefix for the function name, so that it does not conflict with other
existing functions. In this example, the prefix is swfunc_.

3.7.1.5. [FUNC_DEPENDENCIES]-section: re-use existing functions

In this section you can specify existing functions that are provided by JWildfireSwan and are used
by existing built-in variations. They are specified by a name, while the name of the actual function
may be different, in order to avoid name conflicts with existing (standard glsl) functions. In some
case it is not desirable to use the original function, because it may have limitations, e.g. not working
well for certain ranges of arguments.

When you want to use more than one function, you may define them in separate lines or separate
them by commas.

Example:

[FUNC_DEPENDENCIES]
acosh, cosh
hypot

3.7.1.6. complete example with parameters (post_rblur variation)
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[PARAM_DEFS]

name = strength, value = 1.0, type = float, min = -3.0, max = 3.0
name = offset, value = 1.0, type = float, min = -3.0, max = 3.0

name = center_x, value = 0.0, type = float, min = -3.0, max = 3.0
name = center_y, value = 0.0, type = float, min = -3.0, max = 3.0

[VARIATION_CODE]

float s2 = 2.0 * strength;

float r = sqrt(sqr(_vx - center_x) + sqr(_vy - center_y)) - offset;
r=r<=07?70.0:r;

r *= s2;

_vx = amount * (_vx + (rand8(uv, rngState) - 0.5) * r);

_vy = amount * (_vy + (rand8(uv, rngState) - 0.5) * r);

[INV_VARIATION_CODE]
[CUSTOM_FUNCTIONS]

[ FUNC_DEPENDENCIES]

3.7.1.6.1. list of available functions

The following functions are available in the FUNC_DEPENDENCIES section:

e acosh

float sw_acosh(float x);

e cosh

float sw_cosh(float x);

o erf

float erf(float x);

¢ gamma

float lgamma(float x);

* hypot

float hypot (float x, float y);

16



ojl

float j1(float x);

* jacobi_elliptic

float jacobi_elliptic(float u, float em);

* log10

float sw_log1@(float x);

« modulo

int modulo(int a,int b);

s pow

float sw_pow(float x, float b);

* pow_int

float sw_pow_int(float x, int b);

e rint

float sw_rint(float x);

e round

float sw_round(float x);

o safediv

float safediv(float q, float r);

* sgn

float sgn(float x);

17



e sinh

float sw_sinh(float x);

* single_simplex

float singleSimplex(int seed, float x, float y, float z);

e tanh

float sw_tanh(float x);

e trunc

float sw_trunc(float x);

¢ lib_complex

18



struct Complex {
float per_fix;
float re;
float im;
float save_re;
float save_im;

+

void Complex_Init(inout Complex c, float Rp, float Ip);
float Complex_Mag2(Complex c);

float Complex_MagInv(Complex c);

void Complex_Recip(inout Complex c);

void Complex_Dec(inout Complex c);

void Complex_Inc(inout Complex c);

void Complex_Neg(inout Complex c);

void Complex_Div(inout Complex c, Complex zz);
void Complex_DivR(inout Complex T,Complex zz);
void Complex_Copy(inout Complex c, Complex zz);
float Complex_Mag2eps(Complex c);

float Complex_Arg(Complex c);

void Complex_Log(inout Complex c);

void Complex_Scale(inout Complex c, float mul);
void Complex_AtanH(inout Complex c);

void Complex_AcotH(inout Complex c);

void Complex_Flip(inout Complex c);

void Complex_Sqr(inout Complex c);

void Complex_Add(inout Complex c, Complex zz);
void Complex_Sub(inout Complex c, Complex zz);
void Complex_Mul(inout Complex c, Complex zz);
void Complex_One(inout Complex c);

void Complex_Conj(inout Complex c);

float Complex_Radius(Complex c);

void Complex_Sqrt(inout Complex c);

void Complex_ToP(Complex c, inout Complex dst);
void Complex_UnP(Complex c, inout Complex dst);
void Complex_Pow(inout Complex c, float exp);
void Complex_AsinH(inout Complex c);

void Complex_AsecH(inout Complex c);

void Complex_Exp(inout Complex c);

void Complex_AcosH(inout Complex c);

void Complex_AcosecH(inout Complex c);

void Complex_SinH(inout Complex c);

void Complex_CosH(inout Complex c);

void Complex_Sin(inout Complex c);

void Complex_Cos(inout Complex c);

void Complex_Asin(inout Complex c);

void Complex_Acos(inout Complex c);

void Complex_Atan(inout Complex c);

19



3.8. gradient library

4

gradient library
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The gradient library is a collection of color gradients that you can use for your flames. It contains a
large number of gradients that are included with the application as well as your own gradients. It is
therefore very similar to the flame library.

You can access the gradient library via the "choose"-button in the gradient section of the flame
editor.

3.8.1. save the current gradient

To save the current gradient, click on the “save gradient” button. Choose a folder inside your
gradient library (node your gradient library") and press the "save current gradient” button.

Please make sure that you do not select a different color gradient before you click
o on the “save current gradient” button. Otherwise, the current color gradient

becomes the newly selected color gradient. If this happens by mistake, simply close
the color gradient library by pressing the “cancel” button and open it again.

3.9. gradient editor
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A gradient editor
color curves

hue saturation lightness

negative mono  reverse replicate 3 blur 16

The gradient editor is a powerful tool to create and edit color gradients. It is curve-based and
allows you to create very complex gradients with a few mouse clicks.

3.9.1. color models

There are two color models available in the gradient editor: hsl and rgb. hsl is the default color
model and is recommended for most use cases. But you can switch to rgb (and back to hsl) at any
time if you prefer to work with it.

3.9.2. converting legacy gradients into color-curves

Most legacy gradients (also these in the gradient library) do not contain color curves. So when you
edit such a color gradient, the software automatically creates color curves. Depending on the
complexity of the gradient, this may take a while. (Swan tries to create the simplest possible color
curves, which helps later when editing the color curves. the color curves).

3.9.3. useful functions

There are many useful functions in the gradient editor that help you to create very interesting
gradients.

Some to mention:

3.9.3.1. replicate

A gradient editor

color curves

hue sé

Replicates the current color gradient and creates copies of it at smaller scale.

3.9.3.2. predefined curves
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A gradient editor

color curves hsl rgb

hue saturation lightness add point 1 . 29.08 ramp up| ramp ¢

mono  reverse replicate 3 blur 16 generate  (random)

There are some predefined curves (e.g. "ramp up") that you can use to modify the gradient. They
are applied only to the currently selected color channel: (hue, saturation, lightness) in the case of
the hsl color model, or (red, green or blue) in the case of the rgb color model.

3.9.3.3. blur

A | gradient editor
color curves hsl rgb recalc color curve

hue saturation lightness add point remove point 0.0 0.5 1.0 smooth linea

generate  (random) apply

Reduces the contrast of the gradient by applying a blur to it. May be very useful to create smooth
gradients in a certain "mood".
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Chapter 4. mutagen

A mutagen

load flame save flame

boost brightness . from editor to editor

3.00 >4

mutations
randomize
random. same

set same

3rd mut. | (random) - 3rd mut. | (random)
2 2b6924f2-9294-492a-8b88-f0070f71b3de

2nd mut. | (random) p, g ; 2nd mut. | (random) v
generation 6 prev || next

istmut. | (random) % 1stmut. | (random)

The mutagen module creates (endless) variants of existing flames using sophisticated algorithm:s.

Unlike the similar module in JWildfire, mutagen in Swan has a tree-like structure to the variants
created, and you have more control over which mutations are applied:

* there are two sets of mutations: left and right. The left set is applied to the left branches of the
tree, while the right set is applied to the right branches of the tree.

» each generation (=set of generated flames) consists of three sub-generations. For each of these
sub-generations, you can specify the mutation type (for both and the left branch).

A ‘mutagen
load flame save flame

n extogt brightness from editor to editor

2.\ generations

mutations
randomize
random. same

set same

3rd mut. | (random) 3rd mut. | (random)
2e36d3cc-b235-497d-8b21-727baf72d908/affineTransf/affine3D/similar

2nd mut. | (random) 4 L7742 #! 2nd mut. | (random) v
generation 1 prev || next

1st mut. | (random) 1stmut. | (random)

mutate

If you do not need this level of control, you can keep the default settings or randomize the settings.
During generation, you may click at the already generated variations to generate a larger preview
or save a flame you like.

To generate a subsequent generation select any flame you like and press the "mutate"-button again.
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You can also switch back to previously generated generations.

A mutagen - o X

from editor to editor

3

21}\

By gi
generation

mutatio)

randomize

random. same

e 1 4 @D X || mutation types
for left/right

branches =

3rd mut. | (randd
##C53d68-41a0-4a93-8732-ce2411fe6792/transfWeights/affine g/

2nd mut, random n* o
SpSmiE | Cancor) : wemen 2 200 OENETAtiON

1st mut. | (random) -

4.1. boost brightness

Many flames tend to be rendered using rather dark colors. So, many details are not visible. While
this is fine for a final render, fractal details may be interesting in the mutation process. The boost
brightness option will increase the brightness of the generated previews to make details more
visible, but it does not change the actual flame.

A mutagen
save flame

boost brightness 3 from editor to editor

«D00st brightness to
make details more visible

mutations
randomize
random. same

set same

v D
4th g@hratio
574eab20-e41c-4a38-a0eg-1b94dcaeac4s/aff affineTrang¥/bokeh

2nd mut. | (random) i (random) N (3rd Was no goo

generation 4 prev || next

3rd mut. | (random) . | (random)

1st mut. | (random) 013 ” | (random)
L 7

4.2. flame meta information

If you are interested in how a particular flame was generated, you can see the path of the
generation in the meta information:

 the unique ID of the base flame is given first, followed by all mutations that have been carried
out.
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4.3. computation time

Please note that some mutations are very demanding (e.g. “similar gradient”) and require a longer
calculation time.

A mutagen

v = . g load flame save flame

: i [ s Boost Bghtaess 3 / * from editor to editor

3.00 X

mutations
randomize
random. same

set same

3rd mut. | (random) 3rd mut. | (random)
98c5h35e-89a5-42a0-a484-cfe61e22f6d0/affine3D/varAttr/addVar
2nd mut. | (random) 2nd mut. | (random)

generation 7 prev || next
1st mut. (random) - 1st mut. (random)

mutate
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Chapter 5. ai iImg2img

A aiimg2img

reset to defaults import config

ai model xxmix9realistic_v40 v image size 1024 v upscale @

main prompt  fire at a wedding X modifying prompt with doves, hopeful mood

ai creativity 0.53000 class.-free guid. scale ® 7.56000
sampling steps L] 8 feedback loops B 1

random seed 6551 random structures e 2

create ai image randomize / create img close / cancel rendering

The module ai img2img generates new images based on a flame fractal using Al It does this by
using the API of the "AUTOMATIC1111 StableDiffusion WebUI ( https://github.com/
AUTOMATIC1111/stable-diffusion-webui ). The module generates prompts based on several
attributes of the current flame and feeds the AI both with the generated prompt and a rendered
image of the fractal.

There are also some options to control the creative process of the Al

Together with the random flame generators this module is a literally endless image generator. And
because the module is non-modal, you may easily try out a lot of flames without closing/re-opening
windows.

For example, you can just keep it open while editing you flame and create new Al image at any
time, taking the current state of the edited flame into account.
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5.1. Requirements

A ai img2img

reset to defaults import config

ai model epicrealism_naturalSinRC1VAE
main prompt  fire at a wedding

ai creativity

sampling steps ®

random seed

create ai image

v set imagesize 1024 upscale @

X modifying prompt with doves, hopeful mood
0.53000 class.-free guid. scale L ]
8 feedback loops

6551 random structures

randomize / create im close / cancel rendering

You will to have to install and run AUTOMATIC1111 locally on your computer or somewhere in the

cloud.

The advantage is that you can use any of the many models available and it’s all local (or in your
cloud), which means there’s no censorship and no extra costs.

The downside, of course, is that you need powerful hardware with a powerful graphics processor
and lots of dedicated GPU memory (to generate images in higher resolutions).

And you have to take care of the installation of AUTOMATIC1111. But for most devices, this should

be very easy.
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5.2. Loading flames into ai img2img:

=

ai img2img

reset to defaults import config

ai model epicrealism_naturalSinRC1VAE

main prompt  a nice tattoo
ai creativity

sampling steps

random seed

create ai image

v Q set

X

0.43000

32

7592

randomize / create img

image size 1024 v upscale @ 1.0

modifying prompt ith very sharp contours, blue saturated colors{
class.-free guid. scale ®
feedback loops o

random structures

close / cancel rendering

The window is not modal (unlike many other windows) and is connected to the main editor. You
can therefore leave it open while you change the flame in the editor (or load another flame). When
generating an Al image, the currently processed flame is always used. This makes it very easy to try
out the function for many different flames.
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5.3. Generating images using Al:

To generate an image there two buttons:

* create ai image: This button generates a new image based on the current flame (in the flame
editor) and the selected options. It is good for refining your image.

* randomize / create img: This button generates a new image based on the current flame (in the
flame editor) and randomized settings (except the prompts). It is good for exploring.

5.3.1. Saving generated images

The generated images are automatically saved together with AI settings (as *txt-file) and the
original flame image (So you will find no explicit save option). You can find these images in the
"ai_img2img"-subfolder inside your image folder. They are grouped together by the flame name.

5.3.2. Refine generated images / Re-use settings

At each image generation action the corresponding parameters are also saved as a *txt-file. You
may later import this file by copying its contents into the clipboard and press the "import config"
button (e.g. for using the same parameters for different flames).

ai img2img — O X

~ S
.w“*‘*’ _-

reset to defaults import config

ai model sd3 medium image size 1024 ¥ upscale @
ain prompt  fire at a wedding X modifying prompt with doves, hopeful mood
ai creativity 0.57000 class.-free guid. scale [ ]
8 feedback loops

6551 random structures

create ai image randomize / create img close / cancel rendering
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5.4. ai iImg2img image generation options:

* ai model: shows the list of valid models installed in AUTOMATIC1111. You can change the
model both directly in AUTOMATIC1111 (via the web-ui) and in JWildfireSwan.

Please note that loading a different model is very time-consuming and can take a

o long time. You must therefore explicitly click on the “Set” button to load the new
model into AUTOMATIC1111. Then please be patient, JWildfireSwan will notify you
when loading is complete.

» image size: a list of predefined (square) image sizes. Larger sizes take considerably longer and
require more GPU memory, but generally produce more interesting results (and not just larger

images).

o But, please note, that not all image sizes will work on any device. Especially the
sizes above 1024 will require modern hardware.

reset to defaults import config

ai model epicrealism_naturalSinRC1VAE v Q) set imagesize ‘ upscale ®

main prompt modifying prompt
ai creativity 0.63000 class.-free guid. scale 9.10000
sampling steps 41 feedback loops 1

random seed 5323 random structures I 4

create ai image randomize / create img close / cancel rendering

And please note that changing the image size can drastically change the image

0 content. This is due to the sampling algorithm used by the AI. An alternative may
be to enlarge an image with the upscale option. However, this can also drastically
change the content, depending on which ai model is used.

» upscale: Upscale factor to enlarge the image. This works in a more sophisticated way than a
classic image enlargement algorithm and can both drastically change the image and create
more detail. So the best method is to play around to see which method works best in a
particular context: Changing the image size or up scaling the image.

* ai creativity:

The freedom you give the AI to fulfill the request. The lower the value, the more the generated
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image resembles the original. The higher the value, the more options the AI has to fulfill the
request, but the more the generated image differs from the original. The default value is rather low
in order to create images that actually look like fractals. However, this is one of the most interesting
parameters to play with.

-]

reset to defaults import config

epicrealism_naturalSinRC1VAE v Q) set image size v upscale @

modifying prompt
0.59000 class.-free guid. scale
sampling steps 41 feedback loops o

random seed 5323 random structures

create ai image randomize / create img close / cancel rendering

* main prompt: This prompt helps to customize the image to your liking. It is included in the
generated prompt, which aims to create an image that resembles the original fractal. So it is
only a modification, but it has a big impact.

The results depend heavily on the model used. As a rule, the better the “understanding” of the
terms used by the model, the better the results. More modern models (such as SD3) are generally
better in this respect.

o If you find that your prompt is not being honored, try increasing the ai creativity
value.
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reset to defaults import config

epicrealism_naturalSinRC1VAE v § set imagesize 1024 v upscale @
modifying prompt
0.69000 class.-free guid. scale
21 feedback loops

4573 random structures ®

create ai image randomize / create img close / cancel rendering

* modifying prompt: an additional prompt that is included in the generated prompt with less
influence.

The results depend heavily on the model used. As a rule, the better the “understanding” of the
terms used by the model, the better the results. More modern models (such as SD3) are generally
better in this respect.

o If you find that your prompt is not being honored, try increasing the ai creativity
value.

reset to defaults import config

ai model| epicrealism_naturalSinRC1VAE v  set imagesize 1024 v upscale @

main prompt  a whale X modifying prompt
ai creativity 0.69000 class.-free guid. scale
sampling steps ® 21 feedback loops

random seed L] 2501 random structures

create ai image randomize / create img close / cancel rendering

* class.-free guid. scale (classifier-free guidance scale): Another parameter that helps the model

32



to fulfill the prompt. It is usually model specific and not specific to a particular artwork you
want to create. See https://stable-diffusion-art.com/cfg-scale for more details. The default value
of 8.0 should be sufficient in most cases.

* random structures: Creates additional randomized structures within the new images. To do
this, random phrases are created and inserted into the generated prompt.

o If you find that your prompt is not being honored, try increasing the ai creativity
value.

reset to defaults import config

ai model epicrealism_naturalSinRC1VAE - & set image size 1024 v upscale @

main prompt  icy cold water X modifying prompt with lots of water drops
ai creativity 0.68000 class.-free guid. scale ®
sampling steps 12 feedback loops @

random seed random structures

create ai image randomize / create img close / cancel rendering

» feedback loops: An optional function that will help the AI to better fulfill the prompt. This is
done by feeding parts of the generated image back into another image generation. Although this
can have a strong impact on the final effects, it also has a major influence on the calculation
time. However, it is recommended to activate this option at least as a test and to have at least
one feedback loop. It can lead to very interesting results.
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* ai img2img

reset to defaults import config

ai model epicrealism_naturalSinRC1VAE v Q set image size 1024 v upscale ® 1.0
main prompt  a nice tattoo X modifying prompt ith very sharp contours, blue saturated colorsX
ai creativity 0.43000 class.-free guid. scale ® 15.9000
lsampling steps 32 feedback loops ® 0

random seed 7592 random structures 4

create ai image randomize / create img close / cancel rendering

» sampling steps: Number of steps the model performs to create the desired image. As a rule, this
is only a guideline, as not all steps may be carried out in the sampling method. And a higher
value is not always “better”, so there is room for experimentation here. As a rule of thumb,
values between 10 and 30 are a good choice. Higher values generally require more calculation
time.

* random seed: Random seed, which applies to both the AI and the prompt generator. So using
the same seed (with the same other settings) will produce the same prompt and the same image
of that prompt. By varying the seeds, you can try numerous different versions of the same set of
options.

ai img2img — O

v Q set imagesize v upscale @

modifying prompt
0.83000 class.-free guid. scale
feedback loops

random structures

create ai image randomize / create img close / cancel rendering
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5.5. Installation of AUTOMATIC1111:

* install AUTOMATIC1111 from the official web-site: https://github.com/AUTOMATIC1111/stable-
diffusion-webui .

o There may be special instructions for your device or operating system (It has been
successfully tested on numerous devices, both with Windows and macOS so far).

* install any models you want to use into AUTOMATIC1111.

o This is easily done by downloading it and placing it in the “models/Stable-diffusion” folder in
your AUTOMATIC1111 installation folder.

* there really are a huge number of great models, here are some examples that have been
successfully tested:

o epiCRealism ( https://civitai.com/models/25694/epicrealism )

o Juggernaut-X-Hyper ( https://huggingface.co/RunDiffusion/Juggernaut-X-Hyper/blob/main/
JuggernautXRundiffusion_Hyper.safetensors )

o epiCPhotoGasm ( https://civitai.com/models/132632/epicphotogasm )
- Stable Diffusion 3 ("SD3") ( https://huggingface.co/stabilityai/stable-diffusion-3-medium )

* important: enable the API of AUTOMATIC1111. JWildfireSwan will communicate with
AUTOMATIC1111 via http. For this to work, the API of AUTOMATIC1111 must be activated. The
easiest way is to add the --api argument when calling AUTOMATIC1111 via the command line.

reset to defaults import config

ai model xxmix3realistic_v40 v image size 1024 v upscale ®
main prompt  icy cold water X modifying prompt with lots of water drops
ai creativity 0.63000 class.-free guid. scale ®

18 feedback loops 9

4780 random structures

create ai image randomize / create img close / cancel rendering

+ optionally change the port of AUTOMATIC1111. It was reported, that under some circumstances
the default port (7860) of AUTOMATIC1111 will not make the API to work. In this case you can
easily change the port by specifying the port number using the commandline: --port <port>
(also in this case you have to add the --api option).
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the port in the parameter "al111 api” in the application settings.



flame meta-data

The flame library serves two main purposes: It contains an extensive collection of prepared and
curated sample flames that you can customize and learn from. This collection will be expanded
from version to version. You cannot change the content of this collection directly, but you can copy
from it.

The other purpose of the flame library is to store your own flames. They are therefore saved on
your computer and are not changed when a new version of JWildfireSwan is installed.

6.1. folder view

There are two main folders in the folder view on the left-hand side:

* your flame library: This refers to a directory on your computer in which your own flames are
stored. This directory is created automatically when the software is first installed, but is never
changed later by JWildfireSwan. It can contain any number of subdirectories that you can use to
organize your Flames. You can use a file manager of your operating system to manage your files
as well as the functionality provided by Swan.

You can access your flame folder at any time via the right-hand main toolbar. If

o you click on the folder icon, a file explorer window opens showing the contents of
the main folder.

o It is recommended that you back up your Flames regularly.

* built-in examples: This refers to a virtual directory in which the contained example flames are
provided. You can therefore only access these files from Swan.

6.2. flames view

After you have selected a folder in the folder view, the _flames are displayed in the flame view.
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If you click on a flame in the flame view, a preview image of this flame is rendered and meta-data
about the flame is displayed.

6.3. flame meta-data

Each flame in the library has a number of attributes that describe it:

» flame name: a short name that describes the flame.

* comment: a longer description of the flame.

» author: the name of the creator of the flame.

* tags: any number of tags that describe the flame.

* creation time: the date and time when the flame was created.

You can change these attributes for your own flames both in the flame editor and in the flame
library.
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Chapter 7. key-frame-based animations

close all flames add blank flame

Fx rays-1
Ffx flatten-2
xform - 11
D aff. transform
aff. post transf.
xaos (mod. weights)
blur_pixelize - 1
flatten - 2
finalxform - 1

@ aff. transform

& aff. post transf.

Fx curl3D -1

move rot scale x y point fine
Xy post c00 < 11.0

Xy post c01 < 0.0

Xy post c10

Xy post c11

Xy post c20

Xy post €21

xy post rotate < 0. anlmatlon

<]1os.0 SE|eCt f pre\?iaeyw prev

Creating keyframe-based animations is very easy in Swan. For a static (non-animated) flame, you
normally edit all flame attributes on frame 1.

If you want to animate them, you edit the attributes in additional frames (called key frames), and
Swan automatically interpolates the values between the key frames to create a smooth animation.

You can also jump to existing keyframes and edit or delete them.
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Chapter 8. working with random flames

render image

add layer

buttons to
close flames

random
fames

gnarl 3d - 0ebd00b68a591368

:narl 3d - d877 i 2025-02-19 00:11:59

Creating new flames from scratch can be a very difficult task. There are so many concepts and
options, most of which can be combined. There are literally endless possibilities. That’s why we love
flame fractals, but the process has a very challenging and long learning curve. In fact, it can take
years to master.

A good place to start is to research and tweak existing flames. One option is to work with randomly
generated flames. JWilfire has always been very strong at this, and JWildfireSwan takes this to
another level. Most of the random flame generators you know from JWildfire can also be found in
Swan. However, they have been optimized in quality and variety.

8.1. creating random batches

Random flames are usually created in so-called batches. The basic idea is that Swan creates a
collection of random flames flames and you keep the ones you like. You can then edit these flames
further or use them as they are.

e The default batch size is 8. You may change this in the application settings.
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Chapter 9. jukebox

audio spectrum (fft)

o e list of
audio
list of
flames

h
e SEHINGS

mblur length

fft mblur strength

show fps

This module allows you to create audio-spectrum-based animations of flame fractals in real time. It
requires a strong graphics card to work smoothly.

It has been successfully tested with the following devices to produce excellent results: * NVIDIA
GeForce RTX 4090 on Windows * Mac M1 Pro on Mac OS

In general, it will work on all devices, but may produce less smooth results on older or weaker
devices. There are several settings that you can adjust to optimize the performance of the jukebox,
like render resolution, sample quality, etc.

There is also an option to display the fps (frames per second), which should help to play with the
various options. In general, shou should aim for a fps value of 25 or higher, otherwise the
animation will not be smooth.

9.1. list of flames

The list of flames, which are animated one after the other, is on the left-hand side. You can control
the duration (in seconds) of each flame by entering a value in the input field.

If you add more than one flame, all flames will be prepared for rendering at the same time to allow
a smooth transition during the animation. You can even force the change to the next or previous
flame by pressing the corresponding buttons (at the bottom area).

Only flames which are already animated can be animated in this module. Simply
put, the jukebox adds a music-based animation to the existing animations (e.g.
motion curves).

But, most random flames are animated, and there is already a collection of
animated flames in the flame library. So, it should be no problem to find some
flames to play with.
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o Currently, there is a limit of 8 flames you may animate at once. This is to limit the
memory usage on your graphics card.

9.2. randomize motion

Currently, you cannot have much influence on how Jukebox animates the flames. But you can
randomize the movement with the “Randomize motion” button. This changes how the audio
spectrum influences the original movement curves of the flame.

9.3. list of audio files

The list of audio files, which are played one after the other, is on the right-hand side. You can
control the duration (in seconds) of each audio file by entering a value in the input field.

9.4. getting started / picking random flames

To make it easier for you to get started, there is a function for randomly selecting flames from your
flame library. It analyzes the flames and selects only the ones that are animated.

Simply press the “pick random flames” button (it will take a little longer the first time) and then
“play all” to start the real-time animation. (For convenience, also a random audio track is selected if
no one is present yet.)

9.5. motion blur

jukebox supports beautiful motion blur. It distinguishes between the normal motion blur of the
animated fractal and the motion blur caused by the animation based on the audio spectrum. Often,
the audio spectrumn changes very quickly, so the motion blur can be very strong. You can therefore
adjust the level of motion blur by changing the “fft mblur strength” setting.

The “mblur length” setting determines the length of the motion blur. It is the same value as in the
flame editor, but it is applied uniformly to all flames in the jukebox.

The higher the value, the longer the motion blur.

9.6. optimize (render) settings

There are various settings that control the render speed. The render speed is particularly important
for the jukebox, otherwise the animations will not look smooth.

» quality: The render quality. The higher the quality, the better the fractals look, but the slower
the rendering.

* swarm size: The number of particles used to render the fractals. The higher the number, the
faster the rendering is usually. However, much more memory is also required, so this number
should be increased with caution.

* iterations per frame: The number of fractal iterations per frame. It can be helpful to play with
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this value at higher quality levels (>10.0). However, the results depend on the fractals. Some
fractals are difficult to calculate, so adding many iterations during a frame will not help to
increase the overall rendering speed.

* render width and render size: The resolution of the rendered fractals. The higher the

resolution, the better the fractals look, but the slower the rendering.

The “optimize settings” button attempts to find the best settings for your system in order to achieve
a certain fps value (this fps value is entered in the field on the right). In general, you should aim for
a fps value of at least 25, otherwise the animation will not be smooth. However, values higher than
50 are not suitable for most systems, as flame fractals are very expensive to render (compared to
other structures, e.g. 3D objects).

9.7. play single file or all files
To animate fractal you have to choices:

e interactive:

o select any flame from the list on the left-hand side and press the “animate selected flame”
button.

o select any audio file from the list on the right-hand side and click on the “play selected audio
file” button.

> You can then pause the animation or audio file and start a different flame or audio file, e.g.
to play around with which flame goes well with which soundtrack

* automatic:
o press the “play all” button to play all flames with all audio files in the list.

> but even in this mode you have a certain degree of control. You can switch between the
flames in real time using the “next flame” and “previous flame” buttons.

9.8. fullscreen mode

You may switch to fullscreen mode by pressing the “fullscreen” button. This will hide all other
elements of the user interface and only show the main preview in fullscreen mode.

To exit the fullscreen mode, press the <Escape>-key.

To start/stop the animation, press the <Space>-key. This corresponds to the “play all/stop all”
buttons.

9.9. general tips

* “Simple” flames are usually better suited for the jukebox. The more complex a flame is, the
more difficult it is to animate it in real time.

o “Simple” means that the flame has only a few variations. The number of affine
transformations plays no role.
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- Some variants are really heavyweight and can lead to a low fps value. Popular examples are
“synth” or “crackle”. Try to avoid these or remove them for jukebox. As a rule of thumb, the
more parameters a variation has, the more complex it is.

- Avoid final transformations if possible. They are exceptionally expensive to render.

* Use the random flame generators to create endless animated flames that you can use in the
jukebox. Well suited generators are “simple exp.”, “simple but stunning” or “linear only”. (But
many others also work very well, it just takes more attempts). Use the “play button” in the flame
editor to see if the flame is well animated.

» Use flames that look good at low quality settings. Especially the use of a strong blur can be
problematic. With low (real-time) rendering quality settings, the visual quality can be too low
and interfere with the motion blur, making the end result too blurry.

44



Chapter 10. application settings

default rendegfresolution 2

iter. per frgne (final render) 24

mation panel

ta info
ainfo iter. per ffame (preview) 12

iter. peffframe (quick preview) 2
w o @aitiSELINGS Of section
qualitfl(final render) 500.000000
150.000000
100.000000
quali(y (tQumbnail) 100.000000

swarm size\ffinal render) 1024x1024 efaults

apply or discard
swarm size (quick Ngeview) your C nges

swarm size (thumbnail) W 512 anges

Here you can adjust various application settings according to your wishesHere you can adjust
various application settings according to your wishes. After changing a value, this change is
indicated by an asterisk (*) in the label. You must save the changes to apply them.

o Some settings require a restart of the application to take the full effect.

45



Chapter 11. application info

application version
0.45.584

efported variations: 417

[apocarpet s, apollony, arch, asteria, atan, atan2._spirals, auger, barycentroid, bCollide, bent, bent2, b linear, bipolar, bipolar2, blade, blob, blocky, blur_circle, blur_linear, blur_pixelize;gd, boarders,
boarders2, bsplit, bSwirl, bTransform, butterfly, butterfly_fay, bwraps7, cannabiscurve_wf, cardioid, checks, cell, chrysanthemun, circlize, circular, circular2, circus, cloverleaf wf, clifford_js, O{ideoscope, conic,

cos, cosh, cosh2_bs, cosine, cot, coth, cot2_bs, coth2_bs, cpow, crackle, crop, cross, csc, csc2._bs, csc_squared, csch, csch2.bs, curl, curve, cylinder, cylinder2, dc_carpet, dc_crackle_wf, dc_linear, dhexes wf,
del[aA,nevn,warp,mamona,d\sc‘msa,d\sca,d,sphemal,duszpmm,ecnpse,ecamde,emsﬁ| Qrtedmvﬁm 1 ﬁ$puspwal,ep\spwal,wi,epush,erf‘anoza[e,esme escale, eswirl,
ex, exp, exp2_bs, exponential, eyefish, fan, fan2, fdisc, fibonacci2, fisheye, flipcircle, flipy, flo rqu rthutthel 'z Q ML BIY, glynnia, glynnsim1, glynnsim, glynnsims, grigfplane_wf,
grid_cube_ wf, hadamard_js, heart, heart wf, hexes, henon, hole, hole2, holesq, horseshoe, hyperbolic, hypershift, hypertile, hypertile1, hypertile2, idisc, intersection, inverted julia, invpolpinvsquircular,
iapanese_maple_leaf, julia, juliac, julian, julian2, juliag, juliascope, kaleidoscope, lace_s, layered_spiral, lazyjess, lazysusan, lazyTravis, linear, linearT, lissajous, log, log_apo, loonie Je@fffe2, loonie3, mcarpet,

, modulus, murl, ngon, npolar, ortho, oscilloscope, oscilloscope2, ovoid, panoramat, panorama2, parabola, parallel, pdj, perspective, petal, phoenix BT, pointgrid wf, polar, polar2,

release notes

VERSION 0.45 (18.02

4+ flame-library: option to delete unwanted user-flames
### read RELEASE_NOTES. txt as internal resource (which then works cross-platform)

### application-info-section: show supported variations

### confirmation dialog: get rid of make-child-exclusive warning

### remove confirmation dialog from base layout and replace it by singleton

##4 after deleting a flame in the library the confirmation-dialog is also shown in the flame-editor release notes/ch an e |O
### save-flame-window: make file-name-field more clearly visible g g
### image-render-window: option to skip/overwrite exiting frames.

### image-render-window: first saved frame has no number in filename

4(17.02.2025);
new buttons to Mgghe currently selected flame and all loaded flames

tion-preview: support g and live-rotating the view (the latter only for 3d-
- fixed confirmation-dialog (confirm/cancel after ui overhaul)
- added "log"-variation
- added "log_apo"variation

expand

This module show some useful information about the application:

 version: the version of the application.
» supported variations: number and name of currently supported variations.

* release notes: a complete log of the application’s release notes since the first version.
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Chapter 12. integration of ffmpeg to encode
videos

To create an encoded mp4 video directly from your animated flames, JWildfireSwan supports the
use of ffmpeg_, a free and extremely powerful video encoder.

12.1. Installation of ffmpeg

For copyright reasons, ffmpeg is not included in the Swan distribution. You must therefore
download it once and install it yourself. But this is really very simple, basically you need to
download the ffmpeg executable file from the official website and copy it somewhere on your
computer.

Depending on our operating system, you can also use an installer or package manager such as
homebrew to install ffmpeg.

12.1.1. Windows

Under Windows, you can download a fully compiled executable file from the following page:
https://www.gyan.dev/ffmpeg/builds

12.1.2. Mac OS

On Mac OS, you can use homebrew to install ffmpeg, or download an executable from this page:
https://www.osxexperts.net

o Make sure that you select the correct build for your processor architecture (Apple
Silicon/ARM architecture or Intel architecture).

12.2. Setting the path to ffmpeg in the application
settings

After installing ffmpeg, you must set up the path to its executable file once in the application
settings. This is done in the “ffmpeg” section. Under “ffmpeg command”, enter the full path to the
ffmpeg executable file (which is normally called “ffmpeg” or “ffmpeg.exe” under Windows).

You can then create videos from your animated flames with a single click in the animation render
window.

12.3. extra encoding settings

You can also specify additional encoding settings in the same section under application settings.
However, you should be careful here, as incorrect settings can lead to undesirable results or bring
the entire encoding process to a standstill.
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