Bryce 7.1 — DTE
The description of the DTE starts with simplified block diagrams of the components that make
up the texture “synthesizer”. If this confuses rather than helps you to understand how the DTE
works, just skip this part and continue at page 4.
The Deep Texture Editor DTE is at the heart of Bryce. In the DTE, textures that make up a material can be designed. A component can mix
up to three colours in 18 different variations either in RGB (red, green,
blue) or HLS (hue, luminance, saturation) mode. A component drives
colour, the alpha map and bump.
The picture at right shows a diagram of the colour mixer for one of
three components. F1, F2 and Fn stands for the 18 different modes
that can be selected. In the diagram, this is represented with a rotary
switch. Not shown is the RBG / HLS selector and the output type
switches for colour, alpha and bump. The colours are modified by
noise, phase and then filtered; the label Noise means the filtered
noise. The output at right is connected to the Component Mixer.
There is a Noise generator that
offers 50 different functions (F1,
F2, Fn) that can be modified with
13 different modes (M1, M2, Mn).
Frequency and Direction can be
adjusted and this all in one, two
and three dimensions (1D, 2D,
3D). The function output can be
changed using an octave filter that
runs up to eight octaves (0O, 1O,
8O). Finally, there is a slider control for the noise frequency (the
rectangle with an arrow).

The noise is modified by a phase shifter, and then it is filtered and finally
fed into the colour mixer.
The Filter offers 15 different types (T1, T2, Tn) that can be adjusted with
up to three parameters (a, b, c). The input of the filter is the phase shifter
that modified by the noise.
The filter types are identified with a formula that shows how the noise is
altered by taking parameters a, b and c into account.
The filter output is connected to the colour mixer which can modify the
texture of a component further.
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The phase shifter is as elaborate as the noise
generator is. It features 50 different functions
(F1, F2, Fn) that can be modified with 13
different modes (M1, M2, Mn). Frequency
and Direction can be adjusted and this all in
one, two and three dimensions (1D, 2D,
3D). The function output can be changed
using an octave filter that runs from none to
eight octaves (0O, 1O, 8O). Finally, there is
a slider control for the phase amplitude.
A component consists of a noise generator,
a phase shifter, the filter and a component
mixer. There are 3 components.

The first two components can be mixed
with any of 23 blend modes (B1, B2, Bn).
Component mixer 1 takes the output of the
component 1 and 2 and feeds the result to
component mixer 2.
Component mixer 2 takes the output of
component mixer 1 and the output of component 3 and blends them using one of the
23 blend modes.
The combination takes the output of component mixer 2as its input. If
there is no component 3, this mixer is bypassed. If there is no component 2, also component mixer 1 is bypassed.
Because combination takes the component mixer as its input, there is
no noise input. Neither are there buttons for the Output Types colour,
alpha and bump. However, there is again a phase shifter and a filter
connected to the input of the combination.
The output of the filter that comes at the end of the combined
components is fed to the Mat Lab. This is one texture. The Mat Lab
accepts four different textures. A material made in Bryce can be quite
elaborate.

Looking at all the permutations this offers, it is not surprising that many Bryce users shy away from the
DTE bewildered and lost.
Through the courtesy of David Brinnen, who authored over 20 videos, we got the DTE covered completely from an artist’s point of view. Thanks also are due to Blaine Furner with DAZ3D who prepared
all videos for publication and DAZ3D in general for caring about the hosting of the videos.
The videos helped me immensely to get to grips with the DTE. I am not an artist with a formal training.
I am a technical guy who uses Bryce to compensate for this. Obviously, my thinking works better in
the technical domain; hence I cover the DTE from another point of view. There are a lot of Bryce users
who are neither artists and use Bryce as a hobby. Hopefully, this more technical approach will help
them to access the DTE with more ease.
The DTE is a texture synthesizer, not unlike a music synthesizer. Music however flows in the time domain and a texture is three dimensional which makes it more difficult to grasp.
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The picture above shows the complete DTE as a diagram. It begins at the bottom of the page and
moves towards the top. Learning the DTE is also an uphill battle. It is worth the effort, though. Your
Bryce scenes will look a lot better once you compose your own materials that fit exactly what you
have in mind.
I do not know whether the diagram flow is correct. A programmer knowing the Bryce DTE code would
know. If I had to build such a synthesizer in hardware, I would go about it the way shown.
In the following, the individual parts of the DTE that make up a texture are covered in detail.
Note on the picture size
All pictures embedded in the document have a higher resolution than shown on the pages. Please use
the magnifying tool in your viewer whenever you wish to see a detail more clearly.

Understanding some Terms used in this Document
A word can have a different meaning depending on the context it is used. Different words can mean
the same. There are a few terms I want to make clear what is meant by them.

Amplitude
This is the extent or height of the graph. Compare the hump in the middle of the display if the graphs
in pictures F 1 and F2. The hump in F 1 is higher than in F2 and hence the amplitude is higher. The top
of the graph is white if looking at the Alpha output.
If looking at the Colour output, the top of the graph takes the colour shown in the third or bottom
swatch, the bottom the colour of the upper or first swatch and the middle of the graph also takes the
colour if the second or middle swatch.
For the Bump output, the preview should be considered as being a height map as we know from the
Terrain Editor. White parts will be responsible for a more obvious bump than black.
The Amplitude shows also the dynamic range. Obviously, dark grey to light grey has a lower dynamic
range and the amplitude is lower than if it extends all the way from black to white.

Frequency
How often or how frequently does the graph change from top to bottom within a certain time or width
of the display? A high frequency shows a very packed alternating pattern between the limits of the
amplitude while a lower one correspondingly shows less.

Transition
This determines how steep or shallow the graph looks. For a given frequency, the transition gets faster
the higher the amplitude is. Equally, at given amplitude, the transition gets faster the higher the
frequency is. The slope is an indication of the contrast.

Fold — Reflect — Bounce
During the discussion of the behaviour of the graph at an edge the term fold was used. It means that
whenever the graph hits the upper and/or lower edge and cannot continue (and is not clipped) it
continues as if it would have if there was no limit, but in the opposite direction. Imagine a graph drawn
on a sheet of paper and fold the sheet where the limit is.
We could also envision a mirror as a limiting boundary. Then, the graph would be reflected back.
Susan Kitchens uses the term bounce in her famous and highly recommendable book Real World Bryce
4. The graph which cannot overshoot the limit bounces back.
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All three terms make sense, also in my mother tongue German from where I took the words (falten,
reflektieren, abprallen). I prefer fold because I think it describes best what happens. If you have
different preferences, just exchange the words in your imagination.

What the Filter Formula means
An artist is not necessarily also a mathematics genius and ignoring the formula may be more rewarding
than wracking your brain over it. However, there are Bryce users with a knack for such and it may help
those who understand what the filter formula means to imagine what the result may be.
X means the noise and phase settings combined: the input to the filter.
a is one parameter, frequency or amplitude, depending on the filter type;
b is the second parameter, usually the vertical position which means brightness, and
c the third which is a modifier and not used for all filters.
For example: the formula aX + b should be interpreted as:
Output = the value of parameter a multiplied by the noise/phase input X plus the value of parameter b.
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Bryce 7.1 — Noise
Noise is the source to create the alpha and bump output types for a component and also modifies its
colours. The term noise is a bit unfortunate since the noise generator outputs a function. There are 50
types of functions that can be modified, or modulated, by 13 modes provided Octaves is not 0.
The frequency, direction and octaves can be adjusted for one, two or three dimensions. Noise can be
applied to all three components but not to the combination which takes the result of the three blended
components as input instead.

Global Modifiers
In this context, a global modifier is a control that changes the function and mode generated by the
function generator for a component.

1D, 2D, 3D
The pattern is either applied in one, two or three dimensions. The pictures below show the same pattern: at left in one dimension (1D), in the middle in two (2D) and at right in three dimensions (3D). The
one dimensional pattern renders fastest. Two and three dimensions need about 50% more time to
render. There is a small difference between two and three dimensions, the latter needs about 9% more
time.

The renders show a cube in the centre which has the pattern applied to it as a material. There are two
mirrors that show the other faces of the same cube. The mirrored cube at left shows the left side of the
cube in the foreground on the side facing the camera and at right the back side. For the mirrored cube
at right, the side facing the camera shows the right side of the centre cube and the left face its back.

Direction
A 1D noise can be rotated in the XY direction by ±360° (only X is affected). If it is rotated positive, the
direction is counter clockwise (CCW) if looked at the front of the cube; if rotated negative, the
direction is clockwise (CW). This rotation can be compensated for if Z is rotated by the same angle in
the same direction using the Transformation Tools in the Mat Lab.
A 2D noise can additionally be rotated in the YZ (only Y is affected) direction. If only YZ is rotated
positive, the rotation is towards the back if looking at the cube. This rotation can be compensated for
in the Transformation Tools by setting X to rotate by the same angle in the same direction. If the
direction is changed in the XY and YZ direction, compensating the rotation with the Transformation
Tools in the Mat Lab is not obvious anymore.
If the noise is set to 3D, XY and YZ additionally rotate the pattern in the left right direction if looked at
the front of the cube. Because always two directions (XY and YZ) are changed, it gets difficult to see
what exactly is happening and how the rotations could be compensated for with the Transformation
tools.
There are four noise types with exceptions to how the direction works on them. These exceptions are
described along with the noise types concerned.
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Frequency
The frequency generally determines how many
times a pattern repeats within a given time or
space. The higher the frequency, the more often
the pattern repeats. If frequency is set to a negative value, the pattern moves in the other direction (far right). At right the same frequency value
but positive.
There is also a global adjuster for Frequency. It increases or decreases the frequency for all 3 dimensions but only for the component selected.
We know the representation of a sine wave function from the filter display if it is set to none. We will
dwell yet a bit on frequency because it will hopefully help us understand octaves better.

The pictures above are also sine waves. The picture in the centre has a frequency that is about double
is high than the picture at right shows, and the one at left is again about double of the one in the
centre and four times as high as the one at right.

Octaves
An octave is defined as being a multiple of a given base frequency. If we assume that 400 is the base
frequency, the first octave would be 800 (x2), the second 1200 (x3) etc. Bryce counts the octaves
backwards and in our example, the first octave would be 200, the second 100, the third 50, the fourth
25, etc. The picture sequence above shows how Bryce sees it. At left, the base frequency or octave 0,
in the centre the first octave (half frequency) and at right the third octave (one fourth of the base
frequency).
The term octave makes only sense when it is mixed with the base frequency. If Octaves is set to 0 for
the noise generator in the DTE, only the base frequency is output. If Octaves is set to 1 then the base
frequency and half of it are mixed. The ratio of their power or level is important to determine the result
of the blending.

The picture at left shows the base frequency and the first octave. They have the same level. At centre,
these two frequencies are added and the result looks completely different. At right, the base frequency
is added to the third octave. The result looks already quite different. This is a demonstration only to
show how fast things get complicated when using octaves. Bryce uses more elaborate means to
modulate the base frequency with the selected octave.
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Noise Type
A noise type would be white, or pink, or brown, or whatever. What Noise Type means in Bryce is the
function generated. I go on pointing this out because the term noise is a great source of bewilderment
for anybody who knows what noise is supposed to be and what Bryce generates is the opposite of
noise. Noise is random in frequency and amplitude. Bryce outputs something that is not unpredictable
as randomness is but, quite to the contrary, something very deterministic. Once I had figured that out, I
understood the DTE as a synthesizer and that was the time when I started to visit it often and without
fear.
The term is ok for those who do not know what noise or a function is, and do not associate it to any of
them. It’s just a word for some cool thing Bryce does. So if you’re not comfortable with my remark on
the paragraph above, just forget it and have fun with what noise can do for your artwork.
The Pictures for the Noise Types
There are two rows of four pictures. On the top are the alpha maps generated, on the bottom row the
colours. The component number is also an indication for the dimensions used: component 1 = 1D,
component 2 = 2D and component 3 = 3D. The first three in a row have Octaves set to 0; the last one
has Octaves at 2. All components have Frequency at 50, Direction XY and YZ at 0. The filter is set to
none, component Colour Mode to Linear Interpol 3. There is no Phase setting.

Nothing — {15% / 1.0}
Not much sense to elaborate on this one. The generator is switched off. However, it is important that a
colour for a component can be set without being “disturbed” by noise. As described in the Components section, noise generates the alpha and bump maps, and additionally modifies the colours set for
a component.
The numbers right of the noise type names
The numbers enclosed in the curly brackets have the following meaning. The first number is the time
this noise needs to render compared to the slowest one; here 15% (about one sixth). The second
number is the factor how much longer this noise needs to render than the fastest one.
Nothing is the fastest, so it needs 1.0 times as long to render than itself. The longest render has the
numbers 100% / 6.6 because it needs 100% of the time the slowest render needs to complete and this
is 6.6 times longer than the fastest.

Sine — {29% / 1.9}
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Linear Sine — {24% / 1.6}

Square — {22% / 1.4}

Triangle — {24% / 1.6}
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Triangles Discrete — {22% / 1.4}

RND Discrete — {22% / 1.4}

RND Linear — {54% / 3.6}

RND Linear, RND Continuous and Time Random are almost similar.
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RND Continuous — {59% / 3.9}

RND Continuous, Time Random and RND Linear, are almost similar.

Time Random — {59% / 3.9}

RND Saw — {73% / 4.8}
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Vortex Noise — {41% / 2.7}

The last row has the frequency increased from
50 to 250 and the Render Preview from cube
to flat in order to show
the vortex more clearly.

Turbulence — {42% / 2.7}

Note on the Direction for Turbulence and Liquid
When set to 1D, only the X part of Direction XY has an effect to the noise output. For Turbulence and
Liquid, this is different because also Y is taken into account. Therefore, also YZ affects the rotation.
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Liquid — {76% / 5.0}

Waves — {39% / 2.6}

Fractal — {29% / 1.9}
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Multifractal — {61% / 4.0}

Value — {68% / 4.4}

Weird Value — {85% / 5.6}
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Gradient — {63% / 4.1}

Weird Gradient — {76% / 5.0}

Square Lines — {51% / 3.3}
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RND Lines — {63% / 4.1}

Sparse RND Paths — {36% / 2.3}

Stucco Noise — {42% /2.8}
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Stone Cliff — {51% / 2.3}

Spots — {19% / 1.2}

The last row has the frequency increased from
50 to 500. Spots are
quite small and in order
to make them visible, a
filter should be used.

Note on the Direction for Stone Cliff and Leopard
When set to 1D, only the X part of Direction XY has an effect to the noise output. For Stone Cliff and
Leopard, this is different because also Y and Z are taken into account.
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Leopard — {54% / 3.6}

Techno — {61% / 4.0}

Fract Stone (Fractal Stone) — {63% / 4.1}
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Voronoi Distance 1 — {83% / 5.4}

Voronoi Distance 2 — {88% / 5.8}

Voronoi Distance 3 — {92% / 6.0}
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Voronoi Distance 4 — {95% / 6.2}

Voronoi DistSq 1 — {80% / 5.2}

Voronoi DistSq 2 — {88% / 5.8}
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Voronoi DistSq 3 — {95% / 6.2}

Voronoi DistSq 4 — {98% / 6.4}

Voronoi D2-D1 — {90% / 5.9}
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Voronoi D2sq-D1sq — {86% / 5.7}

Voronoi D3-D2 — {97% / 6.3}

Voronoi D3sq-D2sq — {95% / 6.2}

— 22 —

Voronoi D4-D3 — {98% / 6.4}

Voronoi D4sq-D3sq — {100% / 6.6}

Voronoi ID1 — {41% / 2.7}
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Voronoi ID2 — {66% / 4.3}

Voronoi ID3 — {80% / 5.2}

Voronoi ID4 — {88% /5.8}
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Distance Origin — {15% / 1.0}

The last row has the frequency decreased from
50 to 5. This noise type
seems to go best with
low frequency and/or
high octave values.

Distance Squared — {17% / 1.1}

The last two rows have
the frequency decreased from 50 to 5. This
noise type seems to go
best with low frequency and/or high octave
values.
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The alpha output looks
unexpected. There is a
repetition pattern that
is not in tune with the
colours. Bump output is
again different, though
it is not shown here.

Noise Mode
Please look at the pictures shown under the topic Octaves at the start of this section. The Noise Mode
modulates the octaves with the noise frequency. There are 13 modes how an octave is modulated with
the base frequency set in the Noise dialogue.
Octaves 0 is 1/1, Octaves 1 is 1/2, Octaves 2 is 1/3, Octaves 3 is 1/4, Octaves 4 is 1/5, Octaves 5 is
1/6, Octaves 6 is 1/7, Octaves 7 is 1/8 and Octaves 8 is 1/9 of the base frequency.
Picture examples
The pictures below are directly comparable. Sine is the noise source, components have the 3 colours
in Linear Interpolation 3, and filter is set to none, frequency to 50 and octaves to 2. The top row shows
alpha and bump, also for the render; the second adds colour. Component 1 is 1D, component 2 2D
and component 3 3D.

Standard
Adds the octave set at double amplitude to the base frequency. This is the default mode Noise Mode.
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Irregular
Adds the octave set at double amplitude to the base frequency and emphasises the base frequency to
give the noise more detail. The higher Octaves is set, the more details are added. Compare the top
face of the 3D picture between Standard and irregular.

More Irregular
Adds the octave set at double amplitude to the base frequency and emphasises the base frequency still
more than Irregular to give the noise more detail. The additional details can only be seen if Octaves is
set high. Compare the blue band on component 1 and the top faces of the cube on component 2 and
3 with Irregular. The difference is not striking but definitely visible.
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Minimum
The parts below a certain threshold are taken, which darkens down the texture. Since the first colour
swatch (red) of a component is darkest, more red is visible.

Maximum
The parts above a certain threshold are taken, which brightens up the texture. Since the third colour
swatch (blue) of a component is brightest, more blue is visible.
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Multi Fractal
The contrast is enhanced if there are more bright values. Here, we have dark and bright parts about
equally mixed.

With Rotation
Each octave added is rotated by a certain amount in space.
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Multiply
As already discussed in the section about the Blend Modes, white must be considered 1 and black 0.
Multiplying black (0) with white (1) results in black. White multiplied by white is still white (1 x 1 = 1).
Multiplying two identical grey levels, e.g. 0.5 will result in a darker grey (0.5 x 0.5 = 0.25). Therefore,
the result of a multiplication results in darker colours, which is shown by the prevalence of red.

Difference
This is an absolute subtraction. The values of the octaves are subtracted from the values of the other
octaves. If the result gets negative, it is made positive; e.g. |100 – 150| = 50. The negative value is
folded back to positive. Since each added lower octave has higher amplitude, this results in a lot of
bright values from the higher octaves. Therefore, information from the lower Octaves (higher frequency) are lost or at least attenuated and hence we get a smoother result.
Difference also works if Octaves is set to 0. It is unknown what is subtracted from the base frequency
or from what value the base frequency is subtracted from; weird. Use at least Octaves 1 if you want to
know what is going on.
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Minimum90
The noise is repeated and rotated by 90° from its original angle and then the two frequencies are combined by finding the minimum value. Susan Kitchens describes it differently. There was a bug from
Bryce 2 still present in Bryce 4 (I run the test with Bryce 4 just to make sure). This bug was corrected in
Bryce 5 and the label is correct also in Bryce 7.1.

Maximum90
The noise is repeated and rotated by 90° from its original angle and then the two frequencies are combined by finding the maximum value. This is so since Bryce 5. Susan Kitchen says in her highly recommendable book Real World Bryce 4 that the labels of Minimum90 and Maximum90 are swapped. This
was so Bryce 4.
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Auto-phased
A phase shift is modulated into the base noise before it is combined with the Octaves. Hence, this
mode also works with Octaves set to 0.

Displaced Max
Offsets the combined noise by a small amount and when recombining the original noise combination
with the displaced one, it selects the brighter parts of the two where they overlap. This results in a
higher frequency output that is brighter and has higher contrast.
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Bryce 7.1 — Phase
Phase modifies is the noise before it is filtered and ready to alter alpha, bump and colour of a component. There are 50 types of functions that can be modified — or modulated — by 13 modes provided
Octaves is not 0. The frequency, direction and octaves can be adjusted for one, two or three dimensions. Phase can be applied to all three components, and additionally to the combination which does
not accept any input from noise but only from the blended components.
The dialog looks the same as the one for Noise; in
fact, it is the same and just from looking at it you
would never know whether the Noise or the Phase
dialog is open. However, there is a difference. If
another phase type or phase mode is selected, nothing changes in the component window selected.
Changes for octaves, frequency and direction are
neither seen in the component window.
Feedback is only given if the phase control is not at 0 or when it is moved. The picture above shows
the dialog and the Noise and Phase control. If both are open and the dot to select the component is
set on either control, the other will follow suit. They are coupled. If the dialog is open, selecting a
component in the noise control selects the noise dialog, if the component is selected in the phase
control, the phase dialog is selected.

Phase
The question is: what is phase? A waveform starts at one point
and it ends at the point where it begins to repeat itself. This is
usually measured in degrees and one full cycle would be 360°.
The picture at right shows two sine waves with the same frequency and amplitude but they are not in phase. They are out of
phase by approximately 50°. Obviously, if both sine waves are
added, a new waveform will result.
With Phase Bryce adds a new waveform to the one generated by
the Noise generator. This waveform is displaced in the phase by
the amount the control slider is moved.
Bryce refers to this phase shifter as an amplitude control. With this, the amount of phase the two waveforms from the noise generator and phase are offset against each other is meant. Scientifically wrong
but once you know it, it makes sense, even more so if you are an artist and not a scientist.

Global Modifiers
In this context, a global modifier is a control that changes the function and mode generated by the
function generator for a component. All global modifiers, 1D, 2D, 3D, Direction, Frequency and Octaves are described near the beginning of the Noise section. Going on about them here again would
bloat the document needlessly.

Phase Type
If the phase type is changed for a component, the change is not displayed in the component window
until the Phase control is moved or if it is set to a value greater than 0. The function generated by
Phase is the same as for Noise. So, here again, it does not make sense to add the 400+ pictures that
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are already under the Noise Type topic in the Noise section. I mean, it would be just copy them all
from the Noise section and paste them in here. What would be the sense of that?

Phase Mode
Now you have guessed it. I saved you the trouble to download another 100+ redundant pictures and
descriptions from the Noise section. What is created is identical and only the Phase control changes it.

The Effect of Phase
No more of that please refer to the Noise section. Here we meet the meat and have a closer look at
what phase can do for your textures. Phase also does something to the time to render: it increases it. If
phase is not needed, make sure the Type is set to None because if some type is set, this will increase
the time to render the object with this texture even though the phase slider is set to 0 and phase has
no effect whatsoever.
Bryce Phase Basics
Of all parts that make up the DTE, phase is probably the least understood and even Real World Bryce 4
is not of much help really. To get at least a crude understanding we need to tackle it as simple as
possible. We know from the noise section that a 1D sine creates stripes, 2D sine rods and 3D sine
balls. So we use sine as noise and also sine as phase, both one dimensional (1D) with standard mode.
No changes in direction and octaves at 0. We also use the same settings for phase as we use for noise
and change a parameter at a time for phase.
We set all three components to the colours red, green and blue, and use the colour mode Linear
Interpol3. The filter is bypassed by setting it to none, for noise as well as for phase. Component 1 and
2 are blended average, the result is again blended average with component 3 and the combination of
this is shown. Average blend mode adds the colour values and divides the result by two. There is a
separate section on the blend modes and we do not dwell on them here.

Phase Amplitude
Phase frequency is set equal to noise frequency, i.e. 100 in the pictures below. The frequency ratio
therefore is one to one. Phase amplitude is controlled by the phase slider. Component 1 shows the
texture part without phase, the slider is at the default 0.
For component 2, phase was set to 50 and the straight lines are bent by a sine wave of one cycle. The
same can be observed for component 3. However, the lines displace more than they do for component 2. This is because the phase slider is set to 100. Comparing the pictures from component 2 and 3
we understand why this slider is called “phase amplitude”.

The combination has phase set to 150. The horizontal excursion of the sine wave is the result of the
addition of all three horizontal sine waves with different amplitudes. A new wave form appears which
still resembles a sine wave.
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Phase Frequency
This series has the phase frequency doubled from 100 to 200 while the noise frequency is still at 100.
Nothing else was changed. The phase frequency is twice as high as the noise frequency. Looking at the
component 2 and 3 display we notice that there are two cycles of the sine wave. The amplitude does
not change.

The combination result gets rather difficult to interpret because it gets quite complicated and the preview is rather small.

Noise Frequency, Phase Frequency and Amplitude
Components 2 and 3 have each one cycle of the sine wave and the amplitude looks the same. Component 2 has the noise frequency lowered from 100 to 50 and the phase frequency doubled from 100
to 200. Phase amplitude is still at 50.
Component 3 was altered the other way around: here, noise frequency was doubled to 200 and phase
frequency halved to 50 while phase amplitude was also changed to 200.

For component 2 the noise to phase frequency is 1:4, for component 3 it is 4:1. However, there is only
one cycle visible in both components. This seems a bit strange so we look a bit closer to his.
On the left side, component 2 has the noise set to 50 and there is no phase. Component 2 has phase
frequency set to 200 and amplitude to 50.

On the right side, component 2 has the noise frequency at 200 and there is again no phase. Component 3 has the same noise at 200 and the phase set to 50, the amplitude as well. Even though both
components 3 have the same phase amplitude it is more than obvious that the result is not the same.
Rule 1: Phase Amplitude depends on the Noise Frequency. In order to keep the amplitude — or how far
the wave form displaces horizontally — when the Noise Frequency is changed, Phase Amplitude must be
set to a value that is half of that of the Noise Frequency.
Rule 2: The Phase Frequency is related to the Noise Frequency. In order to keep the number of cycles
the same, Noise Frequency and Phase Frequency must add up to 1. The Frequency values must be divided by 100 to make the math work.
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Bewildered? Here is a table that shows how Noise and Phase Frequencies and Phase Amplitude must
be set to have the same number of cycles and the same amount of horizontal displacement.
Noise Frequency

Phase Frequency

Phase Amplitude

Noise x Phase Freq.

Noise Freq. x Phase Ampl.

12

800

6

0.12 x 8.00 = 1

0.5 x 12 =

25

400

12

0.25 x 4.00 = 1

0.5 x 25 = 12

50

200

25

0.50 x 2.00 = 1

0.5 x 50 = 25

100

100

50

1.00 x 1.00 = 1

0.5 x 100 = 50

200

50

100

2.00 x 0.50 = 1

0.5 x 200 = 100

400

25

200

4.00 x 0.25 = 1

0.5 x 400 = 200

800

12

400

8.00 x 0.12 = 1

0.5 x 800 = 200

6

Note: Half of 25 is 12.5, not 12 and half of 12.5 is 6.25, not 6. The controls only accept integers.

Here is an example that hopefully clarifies the relationships of Noise Frequency, Phase Frequency and
Phase Amplitude with the values from rows 3, 4 and 5 from the table above.

Component 1: Noise Frequency 50, Phase Frequency 200, Phase Amplitude 25 (actually 28 because
25 could not be set). Component 2: Noise Frequency 100, Phase Frequency 100, Phase Amplitude 50.
Component 3: Noise Frequency 200, Phase Frequency 100, Phase Amplitude 50.
Below are the same settings as above. Top row has Sine Noise and Square Phase; and bottom row has
Square Noise and Square Phase.
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Phase Octaves
Rule 1 above is only true if Phase Octaves is set to 0. Whenever it is set to another value than 0, amplitude follows the noise frequency. And this is only true if noise is left at octave 0.
The examples below have all equal noise settings: frequency 100 and octaves 0. Phase frequency,
phase octaves and phase amplitude were changed.
Upper row component 1 phase frequency is set to 100, octaves to 0 and phase amplitude 50. There is
one cycle of the sine wave in the window. Component 2 adds 1 octave and has amplitude doubled to
100. There is only room for half of a cycle displayed in the window; the horizontal displacement is the
same. Component 3 has phase frequency doubled to 200; octaves and amplitude stay the same as for
component 2. A half cycle of a modified sine wave at the same amplitude is displayed.

Lower row component 1 has phase frequency set to 400 and octaves are at 2; amplitude is at 100.
Component 2 has the phase frequency again doubled to 800 and adds another octave. Component 3
has octaves at 4 and the frequency doubled again to 1600.
From the above series of pictures, we can conclude that the phase frequency has to be doubled for
each octave that is added if the main appearance is to remain the same.
The picture series below have the same phase settings for the three components as the lower row
above, the combination is neutral (no phase) and shows the averaged components. What has changed
is that the noise was set to 1 octave.

With the increased octave settings in phase, more high frequency details appear if we look from component 1 to 3. The combination has all the detail from all components but the details got softer or a bit
blurred. This is because component 1 and 2 are averaged and the result averaged with component 3.
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Exploring Dimensions
Consider the matrix below. The columns add one dimension to the phase; the rows add one dimension to the noise. This matrix shows all combinations.
Phase 1D

Phase 2D

Phase 3D

Noise 1D

Noise 2D

Noise3D

The noise and phase frequencies are both 100, there are no octaves (0) and phase amplitude is 100 for
all nine examples. Dimension is the only parameter that changes.
Remember that there are 50 noise types and 50 phase types. Each one of them has 13 modes to
modulate noise and phase. This adds up to an enormous amount of permutations which cannot be
shown all. Hopefully, this treatise will help you to figure out how you have to go about it to create the
texture you have in mind.

Component 1: Noise Sine Standard, 0 Octaves, 1D; Phase Techno Standard, 2 Octaves, 2D.
Component 2: Noise Sine Standard, 0 Octaves, 1D; Phase Techno, Displacement Max, 2 Octaves, 3D.
Component 3: Noise Sine Standard, 1 Octave, 1D; Phase Techno, Displacement Max, 2 Octaves, 3D.
Combination: Phase Weird Gradient Standard, 1 Octave, 2D.
All components: Frequency 50, Phase Amplitude 400; combination Frequency 40, Phase Amplitude
100. Component 1 to 2: Blend v1; Component 3 Blend v2.
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Bryce 7.1 — DTE Filters: Clip & Fold Group
Understanding the Filter Display for the Clip & Fold Group
These are the filters that belong to this group: Absolute, Clip and Soft Clip, Gaussian, Power, Saw Wave,
Sinus and Quantize.
The Filter display resembles an oscilloscope for measuring alternating current like the one that is
coming from the power outlet and which brings your computer to life. The vertical axis shows the
amplitude or voltage (110 V or 240 V) and the horizontal axis the waveform (sine wave) along with its
frequency (60 or 50 Hz).
However, it does not make the electricity fed into your computer visible; it is rather an indication of
the filter response. The analogy is not totally wrong: the vertical axis shows the amplitude of light, the
higher up it reaches, the brighter it gets. So on the top is white or full brightness and at the bottom
there is zero amplitude of brightness, i.e. darkness or black.
The horizontal axis also shows the frequency – how fast the transition from black to white and back is.
The transition is faster the higher the frequency is; a vertical line has no transitional area and white
alternates with black.
The picture at left shows a diffuse white dot in
the component 1 window. The transition from
black to white is soft and the associated graph is
considerably slanted from bottom left to top
right and top and bottom of the graph are
rounded. The transition is slow, the frequency
low, the dot fuzzy.
To the right, it looks quite different. The filter
graph shows almost a square wave with very
steep lines running from the lower to the upper
end of the filter display. Additionally, the line
changes from the vertical orientation almost
instantly to the horizontal one. The transition is
fast and this is reflected on the white dot in the
component 1 widow.
Once you can interpret what you see on the filter display, you will find that it is really very helpful.
Though very technical looking, it just shows the brightness and contrast levels and how hard or soft the
contrast changes; something you are certainly very familiar with.

Parameters a, b and c
In this group of filters, parameter a controls the amplitude and parameter b the vertical position – the
offset of the brightness level. Not all filter types make use of parameter c and it takes over a special
role.
The graph cannot overrun the upper or lower display boundary. The graph will be either clipped (as in
the picture above at right) or folded back. Whether the clipping appears at a hard angle or with
rounded corners makes a difference.
The Alpha channel is usually best suited to see what is going on. If the Colour channel is used, top of
the filter display is the lower colour, bottom the upper one and if it is in the middle, the middle colour
is taken into account. We assume that Linear Interpol 3 is used as Colour Mode.
There is not much to see how this group of filters work without giving them some Noise input.
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Clip Filter = X * a + b
The Clip filter is simple and it does what it says. Depending on how b is set, it clips either above, below
or on both sides. The lower edge of the display uses the top colour, the upper edge of the display the
lower edge the bottom one and the middle colour is taken from the centre dot.

CF 1

CF 2

CF 3

CF 4

CF 5

CF 6

Picture CF 1: only the upper part of the display shows a graph so only the middle and lower colours
are applied. The part in the middle is rounded and narrow; therefore the green is narrow and the blue
wide.
Picture CF 2 has the graph only at the lower part and it looks the same as in picture 1, just upside
down. The green looks similar but the blue is replaced by the red.
Picture CF 3 uses the full range of the display and therefore, all three colours are used. The bottom –
red – is clipped and the top with the blue is rounded.
Picture CF 4 is the opposite of picture 3 and therefore, the colours are swapped.
Picture CF 5 clips above and below but less below than on the top. This gives a wide blue (bottom
colour) and a narrower red. The graph is quite steep and there is not much space for the middle green
colour.
Picture CF 6 finally has a graph with a duty cycle of about 50% making the clip width above and below
about the same. The diameter of the red is approximately the same as the distance from one dot to the
next (perimeter just visible on all four edges). The graph rises and falls slower than on the previous
picture and hence the green part is wider.

Smooth Clip Filter = X * a + b
This filter works like the Clip filter with the difference that the edges from the rising or falling edge to
the clip region on top and bottom are rounded off a bit. You might want to view the document at
200% or 400% of its original size to see the detail more clearly.
Unfortunately, we cannot use the same settings for the a and b
parameters to compare the two filters. The blue dot has about the
same diameter in both examples; the graph on the filter display
also looks quite similar at first glance.
Looking closely at the region where the rising and falling lines
reach the top and bottom of the filter display shows the difference.
It is rather subtle: at the Clip filter at left, the regions of interest
change at almost right angles. Not so at right with the Smooth Clip
filter. Here, the corners are rounded and the transitions fuzzy.
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Absolute Filter = X * a + b

= |Xa+b|

A parameter can assume a positive or a negative value. In mathematics, an absolute value has only
positive values, negative values are made positive. I doubt that your bank uses absolute values on your
account, which is a pity. The term |a| means that +a = -a; or |5| means that +5 and -5 are equal.

AF 1

AF 2

AF 3

AF 4

AF 5

AF 6

Picture AF 1 shows only positive values. The top is clipped.
Picture AF 2 is similar to AF 1 but the transitions are steeper and the clipped part wider, making the
blue part wider and the green part narrower.
Picture AF 3 has the offset so high that the graph does not go below the middle range and therefore,
we miss any red colour.
Picture AF 4 has the values shifted down. There is no clipping above but we see a slight folding of the
graph on the lower edge. There is a lot of red, a bit of green but no blue.
Picture AF 5 has the amplitude increased and the offset is shifted a bit lower. The graph is clipped at
the upper edge and at the lower edge; it is folded so that it almost reaches the centre.
Picture AF 6 has such high amplitude that the folded part reaches the top and is clipped as well.
By increasing the amplitude (a parameter)
more and adjust the offset (parameter b)
accordingly to e.g. a = -40 and b = 5, or a = 50
and b = -5, very thin red-green rings on a blue
background can be created.
At left the setting which shows needle pulses
on the display. At right, this texture is applied
as bump map on the grey models. Set the
document zoom to 200% or more to view it.

Gaussian Filter = a * (X + b)
The Gaussian filter works just like the Absolute filter but the other way around. It clips at the lower end
and folds on top. Like the Smooth Clip filter, the clipping rounds off at the lower edge. The formula is
different, though. The previous filters multiplied a by X and added b to the product. Here, X and b are
added and the sum is multiplied by a.
The colour patterns depend a lot on the Noise used. In order to be able to compare the different filter
types, a Sine with a Frequency of 48 was used throughout the examples.
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GF 1

GF 2

GF 3

GF 4

GF 5

GF 6

Picture GF 1 shows a neutral setting. Obviously, the upper part of the display gives the blue more
importance than the lower part to the red. If Techno is used as Noise, all three colours are present in
the preview.
Picture GF 2 has the graph only from bottom to the centre of the display and this is reflected by the
two colours in the preview. The graph does not reach the upper part which is responsible for the blue.
Picture GF 3 has the graph folded on top but no line is present at the lower fourth of the display. This
corresponds with the missing red.
Picture GF 4 has a lot of red and the graph is smooth clipped at the lower edge. Not directly obvious
on the display is that the upper part is folded back and, reaching the lower edge, clipped. The graph is
wide on the lower part and there is a lot of red in the preview.
Picture GF 5 takes this folding and soft clipping further, the transitions are very fast and we get narrow
rings with the blue offset from the centre. This is also obvious in CF 4.
Picture GF 6 shows how the steep needles are folded on top but they do not reach the bottom to get
clipped. That part mixes green with red and makes that brownish colour between the green rings.

Power Filter = (X pwr a) + b

a

= X +b

The amplitude parameter a is quite sensitive here because it makes up the exponent. Parameter b
again shifts the graph up and down. There is some resemblance to the Gaussian filter. Both smooth clip
the bottom but there is no folding on the upper edge. Upper or bright or blue part is not symmetrical
to the lower or dark or red part.

PF 1

PF 2

PF 3

PF 4

PF 5

PF 6

Picture PF 1 shows a graph with round hills up to the centre of the display a soft clipped at the bottom.
A blurry green spot on a red background is shown in the preview.
Picture PF 2 shows almost the inverse of picture PF 1 in the preview: again a blurry green spot but this
time on a blue background. The graph also looks almost inverted.
Picture PF 3 has the graph reach the centre only, too, but it is wider and rounder resulting in a larger
green part and the part on the lower edge is narrow and hence the red is also narrower.
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Picture PF 4 is a demonstration what this filter does best: creating tiles. There is a wide clipped part at
the upper edge and the narrow needles only reach down to the centre resulting in narrow green lines.
Picture PF 5 has the clipped upper edge less wide as the previous example and the lower part of the
graph reaches farther down into the red.
Picture PF 6 shows a square wave in the display. Those very fast transitions between the upper and
lower edge excludes the green colour and the red dot in the centre of the preview appears well
focused on the blue background.

Saw Wave Filter = X * a + b
The Saw Wave filter folds both the overshoot and the undershoot of the graph. There is no clipping.
This results in very fast transitions between bright and dark or red and blue.
The parameter b does not work as offset but at first glance like amplitude. However, it exhibits a
limited range and increasing it beyond that limit just repeats the pattern, no matter whether the value is
positive or negative. The usable range is about ±1. If b is increased from 0 towards 1, the folding will
happen on the upper edge, otherwise on the lower. The part of the graph folded flips back the
moment the folded part reaches the opposite edge.
Parameter a still works as amplitude and because of the folding on the upper and lower edge, the
number of transitions can be set very high. Thus, parameter also works like a control for the frequency.
If parameter a is increased, it folds back. When it folds again at the opposite edge, the part of the
graph not folded is decreased and the amount it is decreased, a new bump appears on the folded part
of the graph. Thus, the frequency increases very fast.

SF 1

SF 2

SF 3

SF 4

SF 5

SF 6

Picture SF 1has parameter b at 0.2 and parameter a at 1. Parameter a must be >= 0 or >= 0, otherwise
the filter seems to have no effect.
Picture SF 2 has parameter b at 0.5. The folding is evident, also how the upper part of the graph comes
down as the lower parts goes up.
Picture SF 3 shows parameter b at almost the maximum usable value. If it is increased, the graph shows
again the default sine wave. The graph and the preview will cycle through the same changes again.
Picture SF 4 has parameter b reset to 0 and parameter a set to -2. This is quite a low frequency setting
for this filter and accordingly, the preview shows a blurred red dot in a soft rimmed green ring.
Picture SF 5 has the parameter a increased fourfold and the frequency gets quite high, the transitions
fast and the preview shows well defined fine rings.
Picture SF 6 has the same setting for parameter a as SF 5 but parameter b has been increased from 0
to 0.011. A fine red grid appears around the tightly ringed dot.
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SF7

SF 8

Pictures SF 7 and SF 8
essentially show the
same as SF 5 and SF 6
but with the parameter
polarities (±) inverted.
The picture at right uses
the texture of SF 8 to
blend green and brown
and for bump. The size
was reduced from 51%
to 15%.

Sine Wave Filter = sin(X * a) + b
The graph of a sine wave is what the filter graph shows. It is slow near the upper and lower extremities
and rather fast in between. It is the way days get longer towards summer and shorter towards winter.
The length of days changes slowly in summer and winter and fastest around spring and autumn.
This filter clips and folds. Increasing or decreasing parameter a folds the graph, doing the same with
parameter b clips the graph. In the videos, David uses this filter to invert the colours (or grey shade) in
the preview. He does this by using parameter b which clips.
The graph will never clip or fold on both the upper and the lower edge because no matter how
parameter a is set, it never reaches both edges at the same time. It is finally parameter b which decides
whether the graph hits the upper or the lower edge.

F1

F2

F3

F4

F5

F6

Picture F 1 has the parameter b increased so that the graph hits the upper edge and it is clipped.
Picture F 2 has parameter a increased without changing parameter b. Even though the graph was
clipped on the upper edge by parameter b, it now folds back with the increased parameter a.
Picture F 3 has parameter a doubled and it does not reach the lower edge because of the offset of
parameter b.
Picture F 4 has parameter a like F 3 but parameter b moved from 0.2 down to -0.2. The graph looks
essentially the same but folding now occurs on the bottom and hence we finally get some red into the
preview.
Picture F 5 demonstrates that the offset of parameter b can reduce the amplitude of the graph set by
parameter a in such a way that it clips the graph even though we would expect it to fold. Parameter
needs to be increased much more in order folding can happen as is shown in F 6.
Picture F 6 has the signs for parameters a and b swapped and parameter a is quite high. So there are
many fast transitions. Folding occurs at the lower edge because b sets it low. The value of parameter a
is so high that it overrides the clipping of parameter b.
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Quantize Filter = X * a + b, c
This is a special kind of filter and it also uses parameter c. There are no smooth transitions as seen in
the filters of this group if parameter a is set relatively low. This filter creates discrete steps for the transitions and can be compared to the Posterize filter in the Terrain Editor. Parameter c determines the
number of steps into which the range is to be divided and only positive values greater than zero make
any sense. Parameter b has a limited useful range. Parameter a can be set to a positive or negative
value.

QF 1

QF 2

QF 3

QF 4

QF 5

QF 6

Picture QF 1 shows the result with parameter c = 1. There is only one step, the graph shows a square
wave and the preview only the first (red) and third (blue) colour. The transition is too steep to make the
second colour (green) show up.
Picture QF 2 features the same settings for parameters a and b, c is increased to 2 and there is an intermediate step visible in the graph.
Picture QF 3 has again the same setting as the previous two pictures but here, parameter c is set to 3
and three steps appear in the graph.
Picture QF 4 has parameter a set to -10 and parameter b to 0.7. There are only two steps since parameter c is set to 2.
Picture QF 5 is like QF 4 but has the c parameter doubled to 4.
Picture QF 6 has the c parameter moved up to 20. There appears to be noise in the preview. The resolution of the preview is too coarse to show all twenty steps.

QF 7

QF 8

QF 9

Picture QF 7 is a render with the settings shown in QF 6 and there is no noise visible. Please zoom into
this page to see the picture in the full resolution. You will notice fine concentric lines much like the isobars on a meteorological chart or the contours of equal altitude on an ordnance survey map. The texture is used to blend the green and brown texture in channels A and B in the Mat Lab.
Picture QF 8 has parameter a set at -10 like in the previous picture, parameter b is increased to 0.8 and
c decreased to 5. The texture is used for the Diffuse colour and to control the Bump Height.
Picture QF 9 is an extract of the lower right corner of QF 8 and it shows the five steps in the bump of
the hear shaped part particularly well. Each layer has another colour.
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Bryce 7.1 — DTE Filters: Orientation Group
Understanding the Filter Display for the Orientation Group
The filters assigned to this group are Altitude and Altitude + Slope, Curvature, Orientation, Slope and
Snow Puddles.
There is a bit of a difference how the filter graph looks for this group. Therefore, we look at them
separately. The top colour in the preview is still at the bottom of the graph and the third colour on top.
Not surprisingly, the centre colour is also in the middle of the graph. The steepness of the graph is still
an indication of how fast the transition between the colours occurs.
More difficult to interpret are the filters that combine two different types: Altitude + Slope and Snow
Puddles. All filter types have been available in Bryce since at least version 4, most probably even
longer. The exception is the Curvature filter which was introduced with Bryce 7.1.

F1

F2

F3

F4

F5

F6

Parameters a, b and c
Also in this group of filters, parameter a controls the amplitude and parameter b the vertical position –
the offset of the brightness level. Parameter c takes over the function of a mixer and will be explained
along with the appropriate filter.
The graph cannot overrun the upper or lower display boundary. The graph will always be clipped.
The Alpha channel is usually best suited to see what is going on. If the Colour channel is used, top of
the filter display is the lower colour, bottom the upper one and if it is in the middle, the middle colour
is taken into account. We assume that Linear Interpol 3 is used as Color Mode.
How this group of filters work can be nicely seen without giving them some Noise input.
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Filter

Setting

Setup

Left is
West. The
grey wall
is North,
and Up is
towards
the zenith.

a = frequency
b = position
c = blends
parameters
a and b.
Altitude
Controls
blending in
the vertical
direction.

Remarks

Red controls Channel A,
Blue Channel B and Green
controls blending.
The orientation is Vertical
from bottom to top.

a = -2
b=2
c = n/a

Orientation

a=2
b=0
c = n/a

A Blend
Orientation
mode to
combine
two Components is
available as
well.

Result

a=2
b=0
c = n/a

There is a
Blend Altitude mode
to combine
two Components.

Controls
blending in
the horizontal direction

Component

This setting swaps the
orientation from top to
bottom.
Red still controls Channel
A and Blue Channel B.

Red controls Channel A,
Blue Channel B and Green
controls blending.
The orientation is Horizontal. Red and Channel A
are in the West; Blue and
Channel B in the East.

a = -2
b=2
c = n/a

This setting swaps the
orientation from West to
East.
Red still controls Channel
A and Blue Channel B.
There is no North – South
orientation available.
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Filter

Setting

Slope

a=2
b=0
c = n/a

Controls
blending of
Horizontal
and Vertical
faces.

Component

Result

Remarks
Red controls Channel A,
Blue Channel B and Green
controls blending.
Red and Channel A are on
Horizontal faces, Blue and
Channel B on the Vertical
faces.

Blend Slope
and Fast
Slope modes are
available to
blend two
components.

a = -2
b=2
c = n/a

Altitude
Minus
Slope

a = 0.5
b=1
c=3

Red controls Channel A,
Blue Channel B and Green
controls blending.

The Vertical
part at top
left controls
the Slope
part.

a = -0.5
b=1
c=4

This setting swaps the
orientation from Horizontal to Vertical.

The c parameter determines
how Slope
is blended
into Altitude.

a=0
b=2
c=0

This setting swaps the
orientation from Horizontal to Vertical.
Red still controls Channel
A and Blue Channel B.

The horizontal part
controls
Altitude.

Red still controls Channel
A and Blue Channel B.

This is a simple Altitude
Filter realised with the
Altitude-Slope Filter.
This demonstrates that
Altitude takes precedence
over Slope.
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Filter

Setting

Snow
Puddles

a=1
b = 0.5
c=1

This
appears to
be either
Slope
Minus
Altitude
or Slope
Plus Altitude.

Component

Result

Red controls Channel A,
Blue Channel B and Green
controls blending.
Slope is more prominent
than Altitude with this
setting.

a = 0.5
b = -0.5
c = -3

Red controls Channel A,
Blue Channel B and Green
controls blending.

It is
possible to
realise an
Amplitude
and a fast
Slope Filter.

Remarks

Slop is mixed with Altitude
and the transition is rather
sharp.

a = -0.7
b = -0.3
c = -3

Red controls Channel A,
Blue Channel B and Green
controls blending.
Here the Red extends to
the upper left corner and
the result is a mix of the
upper two settings.

a=1
b = -0.5
c=0

Red controls Channel A,
Blue Channel B and Green
controls blending.
A simple Altitude Filter
realised with Snow
Puddles Filter.

Here, c assumes the
role of positioning the
transition
which is
usually b’s
role.

a=5
b=0
c=2

Red controls Channel A,
Blue Channel B and Green
controls blending.
A hard or fast transition
Slope Filter realised with
Snow Puddles.

Filter Formulas
Altitude:

X * (a * Altitude + b)

Orientation:

X * (a * Orientation + b)

Slope:

X * (a * Slope + b)

Altitude-Slope:

X * b + a * (Altitude - Slope) {c unknown}

Snow Puddles:

unknown

Curvature:

X * (a * Curvature + b)
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Filter

Setting

Curvature

a=2
b=0
c = n/a

Curvature is
new to
Bryce 7.1.

Component

Result

Remarks
Red controls Channel A,
Blue Channel B and Green
controls blending.
Channel B with the brown
colour is applied on the
surfaces that are curved.

It searches
for curves.
Surfaces
that are not
curved are
left
untouched.

a = -2
b = -2
c = n/a

Red and blue are
swapped, so are the
colours on the curved
surfaces.

This filter
makes use
of the
Material
Options in
the Mat lab.

a = 10
b = -2
c = n/a

The transition part (green,
second colour) is narrow
which changes the transition area. Compare with
the top and the following
image.

Here, the
default
settings are
used:
Calculate
Curvature
and Linear
Scaling.

a = 20
b = -20
c = n/a

The transition area is still
narrower and the position
is moved. Compare this
render with the one above
and the top one.

Note that the behaviour of the curvature is not only governed by the filter. There are the curvature settings of the Materials Option in the Materials Lab to be considered as well.

Observations
If we consider a Cartesian coordinate system, we could say that the Altitude filter blends Channels A and B along the Y-axis, and Orientation
along the X-axis. There is no blend mode for the Z-axis, which is a pity.
The Slope filter is different. We could consider this filter as an Altitude
filter tilted by 45°. The X and Z axes do not matter; the Slope filter looks
at the slope, no matter what the orientation is.
It is interesting to observe that there are two Altitude/Slope filters available but no Orientation/Slope filter.
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Parameter — a
For all orientation filters the parameter a controls the frequency. With frequency, we mean the width of
the transition. If the green part is wide, this means that there is a soft transition between the channels
and hence the frequency is low. A fast transition has a higher frequency and the green part is narrow.

a = 0; b = 1.

a = 1; b = 0.4.

a = 2; b = -0.1.

a = 5; b = -1.4.

a = 30; b = -15.

Parameter — b
The parameter b is identified as a control for the position. In this context, the position means where the
transition (green) appears in the component preview. If the transition area is vertical, b moves it left
and right; if the transition area is horizontal, then b moves it up and down. If green is inclined, the b
parameter shifts the transition but it can also change the shape of it from an inclined line to a smooth
curve or a buckled line. This is particularly so for the Altitude/Slope filters.

b = 0; a = 10.

b = -4; a = 10.

b = -8; a = 10.

b = 4; a = -10.

b = 8; a = -10.

Parameter — c
The last parameter c is only used for the Amplitude/Slope filters. It blends the two orientations Altitude
and Slope. The only exception of this rule observed so far is for the Snow Puddle filter if it is set so that
it becomes a Fast Slope filter. Then, parameter c assumes the role that is usually attributed to parameter b, i.e. it shifts position while parameter b works a bit like a, i.e. slightly changes the transition area
but mainly bends the lower part of the transition line to the left.

c = -4; a = 2, b = -1. c = -2; a = 2, b = -1.
c = 0; a = 2, b = -1.
c = 2; a = 2, b = -1.
c = 4; a = 2, b = -1.
The upper row shows the Xb+a(Altitude-Slope) filter, the lower the Snow Puddle filter.

Please note that other settings than the ones shown in the examples above may yield similar results. It
appears that the absolute value of the parameters is less important than the ratio between them.
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Blend Modes
For the «simple» filters Altitude, Orientation and Slope, a Blend mode is available to blend two Components. Such a mode is not available for the Slope/Altitude filters. The advantage of blending two
components with the respective mode is that only one Channel is needed and rather elaborate materials can be created using Channels A thru D individually. The disadvantage is that the transition of the
blending cannot be controlled. At least for Slope a Fast Slope mode is available which makes the transition quite abrupt.
The downside of using Channel C to blend Channels A and B is that three channels are used up for a
single material. On the plus side we have exhaustive control over the blending range.

Blend Mode

Combination

Result

Remarks

Altitude

Component 1 is the green part,
component 2 the brown one.
The location where the blending
occurs can be set with the Size in
the Transformation Tools. Here, size
is set to 50.5%.

Orientation

Component 1 is the green part,
component 2 the brown one.
None of the controls in the Transformation Tools affects how the
textures of the individual components are blended and mapped on
the object.

Slope

Component 1 is the green part,
component 2 the brown one.
None of the controls in the Transformation Tools affects how the
textures of the individual components are blended and mapped on
the object.

Fast Slope

Component 1 is the green part,
component 2 the brown one.
None of the controls in the Transformation Tools affects how the
textures of the individual components are blended and mapped on
the object.

Curvature

Component 1 is the green part,
component 2 the brown one.
The curved parts take the colour of
component 2.

The curvature blend mode is not all there is about curvature. The curvature settings in the Materials
Options of the Materials Lab have a considerable effect to the final result as well.
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Blend Mode

Combination

Result

Remarks

Fast Curvature

Component 1 is the green part,
component 2 the brown one.
As can be seen in the combination
preview, bump from component 1
is added to component 2 which is
applied on the curved surfaces.

Convex
Curvature

Component 1 is the green part,
component 2 the brown one.
This seems to prefer the outward
curved surfaces. There is quite
some green from component 1
visible on the torus.

Concave
Curvature

Component 1 is the green part,
component 2 the brown one.
Convex and concave curved
surfaces are equally assigned
component 1. This looks like the
inverse of the Convex Curvature
blend mode.
Component 1 is the green part,
component 2 the brown one.

Find Concave
Option engaged
in Mat Lab.

With the appropriate option engaged in the Material Options in the
Mat Lab, only the inward curved
surfaces get the colour of component 2.

The table above has the green texture in Component 1 and the brown one in Component 2. The Combination window and the resulting render are shown.
Again, we stress that the curvature settings of the Materials Options in the Materials Lab have a
considerable effect on the final result of the material.

Using 3 Components and 2 Blend Modes
There are two filters that blend two operators: Altitude-Slope and Snow Puddles. The mixing of those
two operators can be controlled with parameter c. This and more can be done using three components and two different blending modes. This saves Channels but it comes with the restriction of limited control.
Assuming two textures, they can be distributed in six different combinations into the three components. Component 1 and 2, and component 2 and 3 can be blended with three modes, which add up
to another six combinations.
Component 1 is blended with Component 2 and the result of this operation is blended with Component 3 to make up the Combination. There are 36 permutations, Fast Slope blending mode was excluded. Of these 36 different combinations, 12 pairs are identical and therefore 12 unique.
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Blend Mode

#

C-1

C-2

C-3

C1 — C2: Altitude

1

green

brown

brown

C2 — C3: Slope

=

2

green

brown

green

3

green

green

brown

brown

green

green

5

brown

green

brown

6

brown

brown

green

Combination

13

=
33

4
=
16

=
36
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Result

Blend Mode

#

C-1

C-2

C-3

C1 — C2: Altitude

7

green

brown

brown

C2 — C3:
Orientation

=

8

green

brown

green

9

green

green

brown

brown

green

green

11

brown

green

brown

12

brown

brown

green

Combination

25

=
21

10
=
28

=
24
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Result

Blend Mode

#

C-1

C-2

C-3

C1 — C2: Slope

13

green

brown

brown

C2 — C3: Altitude

=

14

green

brown

green

15

green

green

brown

brown

green

green

17

brown

green

brown

18

brown

brown

green

Combination

1

=
27

16
=
4

=
30
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Result

Blend Mode

#

C-1

C-2

C-3

C1 — C2: Slope

19

green

brown

brown

C2 — C3:
Orientation

=

20

green

brown

green

21

green

green

brown

brown

green

green

23

brown

green

brown

24

brown

brown

green

Combination

31

=
9

22
=
34

=
12
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Result

Blend Mode

#

C-1

C-2

C-3

C1 — C2: Orientation

25

green

brown

brown

C2 — C3: Altitude

=

26

green

brown

green

27

green

green

brown

brown

green

green

29

brown

green

brown

30

brown

brown

green

Combination

7

=
15

28
=
10

=
18
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Result

Blend Mode

#

C-1

C-2

C-3

C1 — C2: Orientation

31

Green

brown

brown

C2 — C3: Slope

=

32

green

brown

green

33

green

green

brown

brown

green

green

35

brown

green

brown

36

brown

brown

green

Combination

19

=
3

34
=
22

=
6
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Result

Rules for Identical and Unique Results
An attempt was made to define rules to help better understand what is going on. If this rather
confuses than helps, just skip this page.

There are six combinations of blend modes and two combinations of how the textures are assigned to
a component and we get 12 pairs of identical results and hence only 12 unique combinations.
In the following pseudo formulae, the following applies:
C1, C2 and C3 are Component 1, 2 and 3.
A is Altitude, O is Orientation and S is Slope blending mode.
The first texture is green, brown is the second one.
Group A – Identical
Blend mode Component 1 to Component 2 and Component 2 to 3 can be swapped if Component 2
and Component 3 have the same texture and are different from Component 1.
IF C2 = C3 AND C1 <> C2
C1 A C2 S C3 = C1 S C2 A C3
C1 A C2 O C3 = C1 O C2 A C3
C1 S C2 O C3 = C1 O C2 S C3

Examples: 1 – 13, 4 – 16, 7 – 25, 10 – 28, 19 – 31 and 22 – 34.
Group B – Identical
Different mode combinations for blending Component 1 with Component 2 and Component 3 give
the same result if Components 1 and 2 are equal and different from Component 3.
IF C1 = C2 AND C1 <> C3
C1 A C2 S C3 = C1 O C2 S C3
C1 A C2 O C3 = C1 S C2 O C3
C1 S C2 A C3 = C1 O C2 A C3

Examples: 3 – 33, 6 – 36, 9 – 21, 12 – 24, 15 – 27 and 18 – 30.
Group C – Unique
All blending mode combinations yield two unique results each if Component 1 and 3 are identical and
Component 2 different.
IF C1 = C3 AND C1 <> C2
C1 A C2 S C3 <> C1 S C2 A C3
C1 A C2 O C3 <> C1 O C2 A C3
C1 S C2 O C3 <> C1 O C2 S C3

Examples: 2, 5 and 14, 17; 8, 11 and 26, 29; 14, 17 and 32, 35.
Colours (green, brown) on Components (C1 thru C3) Assigned to Groups
C1

C2

C3

Group

C1

C2

C3

Group

green

green

green

Not used

brown

green

green

A

green

green

brown

B

brown

green

brown

C

green

brown

green

C

brown

brown

green

B

green

brown

brown

A

brown

brown

brown

Not used
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Bryce 7.1 — Component
There are 17 legacy colour modes and a new one that came
with Bryce 7.1. The colour modes are available in two colour
models: RGB and HLS. Each component has three output
types: Colour, Alpha channel (labelled Value) and Bump map.
Alpha and bump are driven by the noise for components 1, 2
and 3. The combination “component” has no noise input.
Here, alpha and bump are taken from the result of the blended components 1, 2 and 3; colour can be modified as well as
phase and combination can be filtered too. The colour modes
only drive the colour of the component and do not affect
alpha and bump.

Colour Models
White light contains all colours. Colour is filtered white light. Bryce offers four colour models for the
colour pickers: RGB (red, green, blue), HSV (hue, saturation, value), HLS (hue, lightness, saturation) and
CMY (cyan, magenta, yellow). Use the model you are most comfortable with, it will not change the
resulting colour.
This is different for the two colour models available in the colour mode for a component. The colour
output changes according to the model chosen.

RGB
You would use this colour model most of the time because it gives you the colour you expect. The
computer display works in this colour model anyway. There are 3 dots that make up a pixel on the
monitor: 30% red, 59% green and 11% blue are perceived as white.

A simple three colour pattern in one component in the RGB model and how it looks rendered. On the
far right, alpha was used for transparency. In this example, red corresponds to alpha black which
makes it transparent.

HLS
The colours are converted to the HLS model and the result looks completely different. Red and blue
become black, green white and the transition from green to blue shows up as a red ring.
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A simple three colour pattern in one component in the HLS model and how it looks rendered. On the
right part, alpha was used for transparency. The black colour does not contribute to the alpha channel
as is obvious from the black spots. The alpha channel does not change with colour or colour model.

Colour Modes
Three colours can be set separately and these three colours are put together to create a new colour
output according to the colour model selected. Depending on the mode, the three colours are used
differently – it may also be that not all three contribute to the final colour. Noise, phase and filter
modify the way the colours are mixed, as well. The discussion is based on the more common the RGB
colour model unless stated otherwise.

None
The colours defined in the three swatches are not combined. The colour in the top swatch is output,
no matter to what colour the other swatches are set. Because there is only one colour, noise cannot
alter it; neither can the filter. However, noise and filter still have an effect on alpha and bump.

Red (RGB) or Hue (HLS)
Only the top colour swatch is used. If it is set to red or black, output
will be red where the alpha map is white and black where alpha is
black. If the colour is not red or black, that colour appears where the
alpha map is black and where the alpha map is white, the colour
applied is the one that is 90° away from the swatch colour as seen in
the colour wheel.
If the top swatch is set to any colour between magenta and blue,
blue is applied where the alpha is black and magenta where it is
white. If the swatch is set between green and yellow, the black alpha
parts get green and the white ones yellow.
This is different in the HLS model. If the colour in the top swatch is fully saturated, only black is output.
The same happens if lightness is set to minimum and if it is set to maximum, white is output. However,
if it is set between these extremes (or if a shade of grey is used in the RGB model), a rainbow of
unsaturated (or pastel) colours are output in the pattern according to the noise.
The saturation can be controlled by the colour hue. The
highest saturation can be achieved when the colours in the
RGB model are set to R/G/B = 0/144/255, in the HLS model
(colour picker) it would be H/L/S = 146/127/255. Left RGB
model, right HLS model. Settings as above for both.
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Green (RGB) or Light (HLS)
Only the top colour swatch actively contributes to the result. It works mostly like Red or Hue, only the
colours change. If it is set to green or black, output will be green where the alpha map is white and
black where alpha is black. If the colour is different, it will appear where alpha is black and the colour
90° offset to it in the colour wheel where the alpha is white. If the top colour swatch is set to red, red
will be everywhere where alpha is black and yellow where alpha is white. For blue, the colour where
alpha is white will be cyan.
In the HLS model, it is different. The colour set in the top swatch only affects the output where alpha is
between black and white, i.e. a shade of grey. The colour output is black where alpha is black and
white where alpha is white. The colours that appear in the shaded part of the alpha map are 90° offset
in the colour wheel from the colour set in the top swatch. All colours except green show this
behaviour.

Blue (RGB) or Saturation (HLS)
This mode also works quite similar. Here, it is black or blue in the first colour swatch that sets everything black where alpha is black and everything blue where alpha is white. If another colour is used,
that one will appear where alpha is black and the colour that is 90° off from it in the colour wheel.
In HLS mode, the colour sets those parts that are black in the alpha map to a shade of grey, the colour
that is applied to the white parts of the alpha map is as follows: red gives green, cyan red, orange also
red and green bright grey.

Linear Interpolation 2
Only the top and middle colours are used, the third is ignored. The top colour is applied where alpha is
black, the middle colour where alpha is white. Where alpha is a shade of grey, the colours are blended
accordingly.

Linear Interpolation 3
All three colours are used. The top colour is applied where alpha is darkest and the bottom one where
it is brightest. The middle colour is the go in between: it is applied where alpha is in the middle between black and white. Blending is done linearly. A dark grey alpha will mix the top and middle colours,
a light grey the middle and bottom ones.

Spline
This works exactly like Linear Interpolation 3 except that the transitions between the colours are
harder. It appears as if the alpha was posturized from the original 256 grey scales to 64 or so.
Linear Interpolation 3 and Spline compared
The first picture shows Spline, the
second one Linear Interpolation 3.
Spline appears sharper with harder
transitions than Linear Interpol 3.
At far right, the outputs are put
side by side to show the difference.

Earth Map
Here, the alpha map is considered as being a height map like one we get from the terrain editor. Black
is at the bottom and white means high altitude with the grey scales in between. Only the first and the
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middle colour swatches are taken into account, the bottom one is ignored. Where the alpha map is
black, a dark blue is applied for water and where it is white snow, which is white. Very dark grey gives
a brighter blue, dark grey mixes in the colour from the first swatch (coastline) and still lighter grey the
one from the centre swatch (vegetation).

The alpha map needs to be quite blurred with slow transitions in order to make the effect from the first
colour swatch visible. A low frequency sine was used and blurred with a Gaussian filter. At left, the
alpha map is shown. The next picture shows the colours resulting: dark blue water that gets lighter as it
approaches the coast of the island, then a narrow sandy beach followed by rich green vegetation and
snow at the peak. For the pictures at the right side, octave was increased from 0 to 1. This has a
zooming effect for the example. At far right, the colours were changed.

Banded
Banded uses all three colours and applies them according to the grey scales of the alpha map. Where
the alpha map is black or white, 25% of the first and last colour and 50% of the middle colour are
blended together. In the grey regions, the middle colour is also twice as often present than each of the
other two.

Both groups of picture show the same, the alpha map and the resulting colours. At left, the noise is one
dimensional, at right it is set to two dimensions.

Randomized
The colours are applied like they are when using Linear Interpolation 3. When the colours are blended,
Bryce uses an internally generated noise and randomises the blended colours in the RGB space. The
user has no control over the noise that is used to randomise.
For the example at right, the same alpha map was
used that is shown above, first and third from left
for 1D and 2D noise.
As expected, the pattern looks like the one for
Spline or Linear Interpolation 3, but it appears
“unclean” and disturbed. Compare these two
results with what we get with Perturbed.
The noise frequency changes the pattern even though noise is set to none. No other parameter in the
noise dialog has an effect except frequency. Some parameter must be introduced to create the pattern
and this is some default noise which frequency can be controlled.
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Perturbed
This appears to be a stronger version of Randomized. Generally, it works the same way. All three
colours are mixed as if Linear Interpolation 3 was
used and then irregularities are added to the
colour space.
The alpha map is the same as above, only the
colours are perturbed.
Like for Randomized, the noise frequency controls the graininess of the perturbation even though the
noise type is set to none.

Interferences
Interferences takes values of the individual colour components red, green and blue to generate an
interference pattern. Therefore, the colour of the top swatch has some influence over the colour.
The frequency is determined by the brightness of
the colour. It can best be controlled if the HLS
model is used for the colour picker. Lightness controls the frequency: darker lower, brighter higher
frequency. This fact is demonstrated at right.
Check the colour in the top swatch. The alpha
channel is as shown for Banded 3D above.

Interpol + Interferences
The colours are blended according to Linear
Interpolation 3, and then Interference is added.
The frequency cannot be controlled. According to
the brightness of the individual colours applied to
the swatches, a bright frame slightly inset is added
at the border to the next colour. At far right,
octave was set to 1.

Spline with Snow
This works exactly like Spline. Where alpha is dark, the top colour is used, where it is white the bottom
one and for the grey in between the middle one. The transitions are also faster than with Linear Interpolation 3. However, white is applied on top. This should not be confused with the filter type Snow
puddles. This snow white is strictly in the colour output and has to be scaled and shifted up and down
with the Transformation Tool in the Mat Lab.
The material at far right was
applied to the objects at right
and the height adjusted with
the Transformation tool in the
Mat Lab.
Snow is on the surfaces that
are not vertical.
If noise is set to none, the noise frequency has an effect nevertheless. Here, the transition to snow is
more ragged if the frequency is set high and smoother if the frequency is set low.
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Altitude
Altitude can be compared with Spline with snow. There is a difference, though. The snow is not put on
the surfaces exactly the same way and the parts of the object that extend below the ground level get
ochre coloured. However, if an object is rotated, its baseline is the reference for the ochre. Not to be
confused with the filter or blend mode with the same name.
Snow is put on the horizontal
faces only. The whole setup
was moved down below the
ground level and what ought to
be ochre is shown yellow here.
The objects were rotated and
the yellow is on their base.
Like Spline with Snow, the noise frequency controls the ruggedness or smoothness of the transition to
snow even though the noise type is set to none. None of the controls in the noise dialog have an effect
if noise type is set to none, except frequency.

Slope
This is also different of what the filter or the blend mode with the same name does. This concerns the
colours only. Noise was switched off for the example below to better show what is going on. Due to
the nature of the angled surfaces, the result looks a bit like what we get with the curvature filter. But
this is accidental and due to the objects used.
Horizontal surfaces get the colour of the top swatch, vertical
ones the one defined in the
bottom swatch. Angled surfaces
get the colour from the centre
swatch. Due to the nature of the
angled surfaces, it looks

Orient – Orientation
Again, Orientation should not to be confused with the filter or blend mode with a similar name. Here,
the colour from the top swatch is assigned to the parts facing west, the third colour to the ones facing
east. The middle colour goes in between. What does east or west mean? If the camera is set to look
from above down onto the scene, the top of the screen points north, the right side east, the bottom
south and the left side points west.
The camera looks straight north,
hence right is east and left west.
Note that the objects left and
right are reflections in a mirror.
The noise was switched off so
the colour patterns do not distract.
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Curvature
The curvature colour mode is new to Bryce 7.1. There are curvature filters and a curvature blend
mode. Here, we look at the colour mode exclusively.

There is no noise for the colours and a clip filter was applied to component 1. The colour mode is
curvature and it only works if Calculate Curvature is enabled in the Material Options in the Mat Lab.
Linear Scaling was used for both example renders. At right, Find Concave was enabled as well. It
appears that the bottom colour is applied to the curvature and if Find Concave is enabled, the
horizontal concave curvatures get the colour of the top swatch.
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Bryce 7.1 — Blend Modes
There are 19 legacy blend modes and 4 new ones that came with Bryce 7.1. Each of the three components has three output types: Colour, Alpha channel (labelled Value) and Bump map. They are blended
differently depending on the blend mode.
Note that Blend Modes were discussed to some extent for the Orientation Group of Filters where you
may find complementary information.

Simple Blend Modes
This is the group of straight forward blend modes which have a more or less simple mathematical base.
They are rather easy to understand and to imagine what will happen to the combination.
If we talk about R/G/B = 255/127/63 we mean that red has the value 255, green 127 and blue 63.

Parallel
This is the No Blend mode. Nothing is blended. If colour, alpha and bump are selected as output types
for component 1, components 2 and 3 will not contribute to the final texture. There is no difference
whether they are enabled or not.
The output type selected for component 1 will override the same output type for the remaining components. If component 2 uses an output type component
1 does not use, it will override the same output type
for component 3.
An example of how to use this blend mode could be
to assign component 1 the output type colour, component 2 alpha and component 3 bump. In this way,
each component contributes to the texture. Parallel is
great if you want completely different patterns for
colour, alpha and bump.
The picture shows the DTE with 3 components with each one having another output type selected.
The combination is misleading. The material channel shows how colour, alpha and bump are assigned.

Combine
Component 1 determines alpha and bump in the same way as Parallel does. If no component has the
alpha and bump output type selected, alpha and bump are taken from component 1 nevertheless.
However, if component 1 has neither alpha nor bump output type selected, these types are used from
component 2 and if this one, too, has neither enabled, component 3 will determine them if it has them
enabled.
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Colour is different. The top colour swatch of component 2 is used as alpha channel for the colours
coming from component 1. Component 2 therefore only contributes two colours while component 1
contributes all three, though depending on the top colour of component 2.
This sounds rather difficult for a simple blend mode. The left part of the picture below shows in the
combination window how this works. Red, green and blue from component 1 are visible in the
combination window, but only where there is yellow (top swatch) in the component 2 window. Where
there is nothing from the top colour of component 2, magenta and cyan are inserted.
The colours from component 3 are all put over the combination because they come after component
1 and 2 are blended. This is shown in the right part of the picture on the next page.
The right part shows that only the alpha output from component 1 is found in the combination
because it is selected as output type for component 1. This overrides the alpha from the other two
components.

Average
Averages all output types: colour, alpha and bump. Average means adding the two values from component 1 and 2 and divide the result by 2. If there is a component 3, the averaged components 1 and
2 are added to the value of component 3 and the result is again divided by 2.

The left part shows how the colours of component 1 and 2 are averaged, then component 3 averaged
to the averaged components 1 and 2. If we measure the colour values for red, green and blue in the
individual components and the combination, we find that average works the way we expect. There is
no difference if components 1 and 2 are swapped. On the right averaging the alpha output types is
shown.

Multiply
At first glance it appears that multiply blending mode behaves unexpected but it is not if we do not
take the colour values as being 0 thru 255 but 0.000 to 1.000. 1 x 1 = 1, 0 x 0 = 0 and 0.5 x 0.5 = 0.25.
That is why multiply blending mode makes the result of the blending darker.
Consider component 1 red and component 2 yellow. For red, we have the R/G/B values 255/0/0
which is 1/0/0 and for yellow 255/255/0 or 1/1/0. Multiplying red: 1 x 1 =1, multiplying the green part
of yellow: 0 x 1 = 0 and multiplying blue: 0 x 0 = 0. The result is red or 1/0/0. And this is the result we
see in the combination on the left part of the picture below. If we would take 255 instead of 1, we
would get a different result.
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This is also so for the alpha and bump output types. Whenever a component is black (0), the result will
be black because 0 x 1 = 0.
Susan Kitchens mentions in her famous Real World Bryce 4 book that bump of component 2 is also
taken in account even though it is not selected. I cannot confirm this observation – which does not
mean that it is wrong. Also, she mentions that component 1 must be set to bump and component 2 to
a high contrast alpha to make a good bump map when using the multiply blend mode. Again, that did
not work for me. I encourage you to experiment with this idea.
The left part shows the result of the multiplication of component 1 and 2, then adds component 2 to
the multiplication. There is no difference if components 1 and 2 are swapped. It is a multiplication after
all and 1 x 0 = 0 x 1. The right side shows the same blend mode with the alpha output mode.

Add
Well, this adds the values. Look at the colours on the picture below. If you have green R/G/B =
0/255/0 and add this to magenta R/G/B = 255/0/255 you will get R/G/B 255/255/255, which is
white. Alpha and bump are added as well provided the appropriate output type is enabled.

The left part shows how component 1 and 2 are added, then component 3 is added. White from
component 3 is predominant; grey brightens up things a bit. There is no difference if components 1
and 2 are swapped because 2 + 3 = 3 + 2 = 5. Values that exceed 255 after adding them will be truncated to 255. On the right side, the same is shown for the alpha output type.

Sub
Subtraction makes a huge difference which is component 1 and which component 2 because component 2 is subtracted from component1. Equally, component 3 is subtracted from the result of the previous operation. Values that get negative after the subtraction are clipped at 0.

There are three black rectangles at the left side of the combination. Red in component 1 is R/G/B =
255/0/0, yellow in component 2 is 255/255/0. Subtract each colour individually, you get 255255=0/0-255=0/0-0=0 which is 0/0/0 or black.
Magenta in component 2 is 255/0/255 and this yields the same result as for yellow.
How about the green on component 1 and magenta in component 1? Here we have 0/255/0 and
255/0/255 which makes 0-255=0/255-0=255/0-255=0 therefore green is left.

— 70 —

The subtraction of grey scales for alpha and bump behave similar. The result of alpha looks close to
what we get from a multiplication as is shown on the right part of the picture above.

Difference
Difference could also be called Absolute in the mathematical context. No matter which texture is in
component 1 or 2, the difference between the two is taken for the combination. To make a simple
example: 5 – 2 = 3, 2 – 5 = -3, |2 – 5| = |5 – 2| = 3. There is never a negative value, all values are
positive. There will never be a value that exceeds 255 and values going below 0 are folded back to
positive.
Please consider the left part of the picture below with components 1 and 2 and the combination. At
first glance, it looks weird and Susan Kitchens capitulated by saying “Difference is too complex to go
into here …” but I think it is very simple to grasp. Let us explain the top left green, the blue below it, the
red next to green and the white rectangle.

The difference of component 1 red 255/0/0 and component 2 yellow 255/255/0 is 0/255/0 because
there is only a difference for green. For the blue rectangle we have again red 255/0/0 for component 1
but 255/0/255 for component 2. The only difference we have for blue. Then we have green 0/255/0
for component 1 and yellow 255/255/0 for component 2. Here, red is the colour that has a difference.
Finally, we have green 0/255/0 for component 1 and magenta 255/0/255 for component 2. All three
primary colours have a difference; therefore we get 255/255/255, which is white. Simple enough, is it
not?
Difference works on all three output types separately provided they are enabled. The output types not
enabled are not considered. The right part shows how the alpha output type blends.

Maximum
Maximum takes the higher value of the two components. However, it is not the colour values that determine which one is higher but the alpha channel. Therefore, the colours are blended according to the
alpha map.

If none of the components has the bump output type enabled, there will be no bump. If none has the
alpha type selected, the alpha of the blended components is applied.
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Blend Max
This mode behaves like
Maximum except that there
are no hard transitions; they
are blurred.
The combination near right
is the result of Maximum,
the one at far right shows
the combination after using
Blend Max. The difference
is quite obvious in the colour output type.

Minimum
Minimum takes the lower value of the two components. However, it is not the colour values that determine which one is higher but the alpha channel. Therefore, the colours are blended according to the
alpha map.

If none of the components has the bump output type enabled, there will be no bump. If none has the
alpha type selected, the alpha of the blended components is applied.

Blend Min
This mode behaves like
Minimum except that there
are no hard transitions; they
are blurred.
The combination near right
is the result of Minimum,
the one at far right shows
the combination after using
Blend Min. The difference is
quite obvious in the colour
output type.

Blend v1
Here, the alpha channel of component 1 controls how the colours, alpha and bump from component
2 are blended with component 1. If component 3 is used, the resulting alpha channel from the previous operation controls how the last component is blended.
If none of the components has the bump output type enabled, there will be no bump. If none has the
alpha type selected, the alpha of the blended components is applied.
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Blend v2
This blend mode works like v1. Here, however, it is the alpha of component 2 which determines how
component 1 is blended with component 2. Likewise, if component 3 is used as well, alpha of component 3 controls how the combination of component 1 and 2 are blended to component 3.

If none of the components has the bump output type enabled, there will be no bump. If none has the
alpha type selected, the alpha of the blended components is applied. The colour output in this example looks quite similar to the one that uses Combine but the alpha output is different.

Vague Blend Modes
Vague in the sense that it is difficult to find the logic how these blend modes work. In order to be consistent throughout this document, the component values have been left unaltered.

Proc Blend – Procedural Blend
The alpha of component 2 determines how component 1 is blended into component 2. Bright alpha
parts of component 1 keep the values from component 2. We would now expect that dark alpha parts
of component 2 would blend in component 1. This happens to some extent: component 1 is mixed in
but with less brightness. Only those parts in component 2 that are grey mix in component 1 without
change. This sums up the definition Susan Kitchens got from Eric Wenger. I find this hard to confirm. I
have also tested with Bryce 4, which gives a slightly different result but definitely not the one described
above. Neither could I achieve at such a result when I used other noises and other colours.

It appears rather that the bright parts in component 1 take precedence over whatever is in component
2. The procedural blend of the alpha output channels seems to confirm this observation. Perhaps the
setup of the components is unfortunate for procedural blend.
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Blend Random
According to Susan Kitchens description, a low frequency random noise is used as alpha channel to
choose one component here and the other there. By definition, there is no determinism in randomness
and therefore we should not expect any.

In all previous examples, the noise on component 1 was set to 1 octave. With this setting, almost
nothing can be seen in the combination window. Therefore, octave was set to 0. This gives a faster
transition for green and the combination shows the result. Alpha and bump are blended the same way.
In order to get some randomness even though the noise type is set to none, some default noise is
introduced into component 1 and the frequency of that noise can be controlled. If components 1 and
2 are blended with any other mode and component 3 is blended random, it is again the default noise
from component 1 that supplies the randomness. If all three components are blended random without
any noise, it is the noise frequency of component 1 which controls the result.

Orientation Blend Modes
This group of blend modes is also covered in the filter section but in a different manner. Here, we use
the same components as for the previous blend modes.

Blend Altitude
Component 1 is applied to the lower altitude, component 2 to the higher one. If a third component is
used, the combined components 1 and 2 go to the lower altitude and component 3 to the higher.

On the left side the DTE and on the right side example renders. The first one uses components 1 and
2, the second one adds the third component.
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Blend Orientation
Component 1 is applied on the object and component 2 is blended in on the east side of the object. If
component 3 is used, component 3 gets on the east side of the object.

Unfortunately, it is not possible to control on which side the second or third component are applied.

Blend Slope
Component 1 is applied to horizontal surfaces of the object and component 2 on the vertical faces. In
case a face is neither horizontal nor vertical, the components are mixed according to the steepness of
the ramp.

Again, if component 3 is used, it will be applied to the vertical face while the mixed components 1 and
two are applied to the horizontal faces.

Fast Slope
This is similar to Blend Slope. The difference is that the transition from component 1 and two – and in
case component 3 is used – between the mixed components 1 and 2, and component 3 is faster,
resulting in a narrower region in which the components blend over.

The inset shows the difference in the width of the transition for Slope and fast Slope. The red part from
component 1 is wider for Slope than for fast Slope.
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Curvature Blend Modes
The curvature blend modes are new to Bryce 7.1. They belong to the previous group of orientation
blend modes. For the following 4 blend modes, it is mandatory that the appropriate options are enabled in the Material Options. At least, Calculate curvature must be enabled. Choose Linear scaling,
Find concave, Hard edges, Curv accounts for bump and World space curv as appropriate.
Please note that you cannot rely on the preview in the channel of the Mat Lab. Each time the Mat Lab
is entered, either from the main GUI or when coming back from the DTE, it looks different. This
appears to be a minor bug yet to be corrected.

Here are four examples I got in quick succession from the concave curvature blend mode. Such random representations are not of great help to envision how the texture will look on an object. Just be
aware that this happens.

Blend Curvature
Component 1 is applied to all faces of the objects that are not curved and component 2 goes to all
curved surfaces.

Of component 2, the top colour is applied to the concave curved surfaces and the bottom one to the
convex curvatures. Bump is at 100.

Test renders: Calculate curvature and Linear scaling engaged in the Mat Lab for both renders. At right,
Find concave engaged as well. Bump is at 25.
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Fast Curvature
This blend mode works like the previous one but the transition is faster, resulting in a more abrupt
change from a curved to a flat surface.

Bump is at 100 for the renders at right.

Test renders: Calculate curvature and Linear scaling engaged in the Mat Lab for both renders. At right,
Find concave engaged as well. Bump is at 25.

Convex Curv (Convex Curvature)
A convex curve protrudes an object. A bevelled edge of a cube is convex. If it helps: con = against, ex
= exit; so concave is against the exit.

Generally it can be observed that the first colour of component 2 is applied to the concave parts of the
objects and the convex ones get the third colour. Bump is at 100.

Test renders: Calculate curvature and Linear scaling engaged in the Mat Lab for both renders. At right,
Find concave engaged as well. Bump is at 25.
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Concave Curv (Concave Curvature)
A concave curve intrudes an object. Typically, the edge where a large and a small cube meet would be
concave. Again a bit weird wisdom: con = against, cave = cave; so concave is against the cave.

In this blending mode, curved surfaces get the colours from component 1 and those not curved from
component 2. Bump is at 100.

Test renders: Calculate curvature and Linear scaling engaged in the Mat Lab for both renders. At right,
Find concave engaged as well. Bump is at 25.

Comments on Curvature Blend Modes
The texture for component 1 has octaves reduced from 1 to 0 (as for Blend Random farther up). Components 1 and 2 are both one dimensional.
Horizontal faces with curvature have either a colour from component 1 or component 2. Component
3 was not used for the test renders. It can be observed that vertical faces that are curved show all three
colours of the component that is applied to it. This appears to be odd at first glance, but this is due to
the one dimensionality of texture components.
Also note that the surface of a sphere is not considered as having a curvature. A curvature here is defined as a surface that gradually changes from horizontal to vertical (or vice versa) in a curved fashion.
So the curve changes gradually. To get a proper curve, the object needs to be smoothed.
A sphere can be squashed, making it a flattened sphere rather like a rounded disk or it can be stretched, making it egg-like or like a basketball. Then, the curvature changes and the effect of the curvature blend mode changes. See the examples below.
Unfortunately, the effect of curvature cannot be fully appreciated when in the DTE. The settings of the
Materials Options in the Materials Lab affect the final material dramatically.
World space curv (Material Options in Materials Lab)
• If World space curvature is not selected, curvature is applied before the transition.
• If World space curvature is selected, curvature is applied after the transition.
The curvature option can be found in the Filter, the Component Colour and the Blend Modes. Neither
component nor combination display gives you an accurate preview because the effect finally depends
on the Material Options settings in the Materials Lab.
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Curvature Examples
Because Curvature is new to Bryce 7.1, some
examples follow with the option World space curv
disabled and enabled.
At right, the Materials Lab with the opened Materials Options dropdown. The last option is the
one we talk about.
Overlaid is part of the DTE showing component 1
and the filter setting used for the examples below.

The sphere which has no changing
curvature, except when it is deformed.
At left, without the world space
curvature option selected, at right
with the option selected.

A simple terrain with the same material applied as above.
At left, without the world space
curvature option selected, at right
with the option selected.

The same terrain as above but its
height reduced to zero.
Without the world space curvature,
curvature is applied before the
transition and it is therefore visible.
At right, with world space curvature, curvature is applied after the
transition and here not visible.
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Bryce 7.1 — DTE Videos
David Brinnen prepared 23 videos which were published by DAZ3D Blaine Furner at the Vimeo site
for free watching. They can also be downloaded using the free service of Clipnabber.
David’s videos inspired me to put together this document. It is meant as a complement to the videos.

List of Videos
The videos should be watched in the sequence listed below. The left part set in the Courier font is
the link to the respective video at Vimeo – you can click on it.
http://vimeo.com/19147466 1-a Bryce 7 Slope Filter 1 of 2
http://vimeo.com/19147474 1-a-2 Bryce 7 Slope Filter 2 of 2
http://vimeo.com/19147490 1-b Bryce 7 Altitude Filter
http://vimeo.com/19147503 1-c-1 Bryce 7 Clip and Smooth Clip Filters 1of 2
http://vimeo.com/19147513 1-c-2 Bryce 7 Clip and Smooth Clip Filters 2 of 2
http://vimeo.com/19147530 1-d-1 Bryce 7 Sin and Saw Filters 1 of 2
http://vimeo.com/19147556 1-d-2 Bryce 7 Sin and Saw Filters 2 of 2
http://vimeo.com/19148131 1-e Bryce 7 Quantise Filter Overview
http://vimeo.com/19148147 1-f Bryce 7 Absolute, Gauss and Power Filters
http://vimeo.com/19148171 1-g Bryce 7 Orientate and Snow Puddle Filters
http://vimeo.com/19148208 1-h Bryce 7 Curvature Filter Overview
http://vimeo.com/19148230 1-i Bryce 7 Color Components
http://vimeo.com/19148255 1-j Bryce 7 Blend Modes
http://vimeo.com/19227638 2-a Bryce 7 Sine Noise Function-Intro
http://vimeo.com/19227672 2-b Bryce 7 Noise Function Overview
http://vimeo.com/19227699 2-c Bryce 7 Square Noise Function
http://vimeo.com/19227731 2-d Bryce 7 Random Discreet & Continuous Noise Function
http://vimeo.com/19227768 2-e Bryce 7 Vortex Noise Function
http://vimeo.com/19227788 2-f Bryce 7 Distance Origin and Squared
http://vimeo.com/19227817 2-g Bryce 7 Phase Function
http://vimeo.com/19950319 3-a Bryce 7 Simple Material Project 1.mp4
http://vimeo.com/19950345 3-b Bryce 7 Simple Material Project 2.mp4
http://vimeo.com/19950366 3-c Bryce 7 Simple Material Project 3.mp4

Downloading the Videos to your local Computer
The videos can be downloaded and stored on your computer. Open http://clipnabber.com in
your Internet browser, enter the URL from the list above in the large field and click on nab!
If you get a security warning from your computer, accept and continue. When the FLV button with the
green down arrow appears, open the context menu by right clicking on the button and select Save
Link As.
When the Save As dialog opens, copy the corresponding name from the right side of the list above and
insert it as the file name. It is a MPEF-4 Movie. Once the download is finished, you can view the video.
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Step-by-Step
The following screenshots are provided in case the text above is not helpful. The pictures are on the
original size embedded in the document. Use the Zoom option in your viewer to enlarge.
Open clipnabber, enter URL of video (here the first one in the list above) and click on nab!

If a security warning like the one shown at right for
Windows 7 pops up, click on the left button, not on the
Cancel button.
Even though I used a computer with Windows 7 Pro
English installed, this darn message is in German, for
which I apologise.
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It may take a few seconds until the button FLV appears because some advertisements are loaded first.
When it is on the page, right-click on it and from the context menu that pops up, select Save Link As.
This may not be the most obvious choice but it is the one you need. If you left-click on the button, the
video starts. You can have that easier if you watch it directly on Vimeo.

The Save As dialogue opens. Chose the
folder where you want the video be saved
into (here desktop), then enter the file name
for the video. Most sensible way would be to
copy the name next to the link you have used
from the list above. This makes sure you have
the sequence of the saved videos right.
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Now the download of the video starts. This can be either slow or swift, depending on your Internet
connection. Here shown for the first video using Firefox browser.

The download has finished, the
icon of the video is on the desktop, where it was saved to.
Double-clicking on it opens the
viewer (here QuickTime) and the
video can be watched now without the need of an Internet connection.
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Video Sequence
The topics in this document are arranged in another sequence than David recorded the videos. The
document tries to discuss matters from the perspective of the flow from the generators and modifiers
that make up the DTE to the final output to the Materials Lab.
This is not the best way to learn how the DTE works. David had chosen another sequence and in fact, I
followed his sequence and wrote up the document in parts. Only in the end when the individual parts
were assembled into one document, I rearranged them.
I encourage you to first watch the videos and come to this document later for reference.

Commercial Products for the DTE
David Brinnen has two companion products in the DAZ3D store which complement his videos. They
contain great examples that certainly help you further to understand the DTE. I am convinced that this
document also profits from these inexpensive examples.
1. Bryce Pro DTE Examples – Filters: 200 examples split into ten files.
http://www.daz3d.com/i/3d-models/-/bryce-pro-dte?item=11811&_m=d
2. Bryce Pro DTE Examples – Noise: A further selection of DTE examples split into ten files.
http://www.daz3d.com/i/3d-models/-/bryce-pro-dte?item=11940&_m=d
3. Or just use this link to see what is in store for you from him.
http://www.daz3d.com/i/shop/artistlist?artist=147731&_m=d

Horo Wernli
February 2011
www.horo.ch
http://www.daz3d.com/horo
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