Technical Reference Guide: The Mechanics of Digital Pixel
Interaction

1. The Core Architecture of the Layer Model

In the ecosystem of non-destructive editing, the layer model serves as the primary structural
framework. This architecture treats the "Bottom layer" as the foundational starting point—the
ground truth of the image—and the "Top layer" as the influencing element. Blend modes
function as the rigorous "pixel interaction rules" that govern how these two sets of data
merge. By establishing these logical relationships, an architect can manipulate complex
visual outcomes without sacrificing the integrity of the underlying source data.

The Five Variables of a Composite

Understanding the strategic manipulation of a composite requires mastering these five core
variables:| Control | Functional Definition | Strategic Learning Question || | | Il
Bottom layer | The foundational image buffer situated underneath. | What should stay
visible underneath? || Top layer | The influencing image buffer whose pixels are combined. |
What should influence the result? || Blend mode | The specific mathematical logic or rule
governing interaction. | Should the result darken, lighten, contrast, compare, or transfer
color? || Opacity | The global transparency of the complete top layer. | How much of the top
layer should show? || Fill | The intensity of the specific blend mode’s pixel contribution. |
Does this special mode respond differently from Opacity? |

The Turquoise Standard: The "5 for 80%" Path

Professional workflow efficiency is predicated on the "Turquoise Standard"—a curated
selection of five modes: Multiply, Screen, Overlay, Soft Light, and Color . For the Senior
Workflow Architect, these modes represent the most practical path for high-frequency tasks,
accounting for approximately 80% of professional requirements. By mastering these specific
interactions, an editor can intuitively solve the majority of tonal and chromatic challenges
without the need for exhaustive experimentation.As we move from the general framework of
the layer model, we begin our deep dive into specific logic families, starting with subtractive
interactions.

2. The Darken Family: Subtractive Logic and Shadow Densification

The Darken family is strategically employed for subtractive synthesis, specifically to reduce
luminance and suppress the white point. In a professional workflow, these modes are
essential for densifying shadows and neutralizing light-colored information in the Top layer.

e Darken: Channel-Specific Suppression. This mode compares the Top and Bottom
layers per individual color channel and retains only the darker value. So What? Itis
a surgical tool for replacing specific light pixels while ignoring darker ones.

e Multiply: Stacking Transparent Ink. This Turquoise Standard mode acts as the
primary darkening engine. So What? It simulates the cumulative effect of ink on
paper, where white becomes neutral and darker areas compound their density.

e Color Burn: High-Contrast Subtractive Synthesis (Gold Status). This mode
darkens the image while aggressively increasing contrast. So What? As a "Gold



Status" mode, its specialized Fill calculation bypasses standard linear transparency,
allowing for more organic, "burnt" shadow transitions.

Linear Burn: Photometric Shadow Clipping (Gold Status). This mode reduces
brightness values directly. So What? Being a "Gold Status" member, it utilizes a
dedicated Fill route that provides a harsher, more direct darkening effect compared to
standard Opacity reduction.

Darker Color: Absolute Luminance Comparison. Unlike the per-channel Darken
mode, this chooses the darker of the two whole colors. So What? It prevents the
creation of "new" colors that can occur when mixing channels, maintaining the
original chromatic integrity of the layers.Having established the mechanics of
subtractive logic, we turn to the Lighten family, the additive inverse of darkening
interactions.

3. The Lighten Family: Additive Logic and Highlight Expansion

The Lighten family is focused on additive synthesis, creating luminosity and managing black
point transparency. These modes expand the highlight range by neutralizing dark information
in the Top layer, effectively "projecting” light onto the composite.

Lighten

Definition: Compares layers and retains the lighter value from each color channel.
Impact: Useful for selective highlight retention where darker backgrounds need to
be suppressed.

Screen

Definition: A Turquoise Standard mode that simulates projecting multiple light
sources onto a single surface.

Impact: The intuitive counterpart to Multiply; it lightens the result while neutralizing
black information, making it the industry standard for light effects.

Color Dodge (Gold Status)

Definition: Lightens the composite while simultaneously increasing contrast.
Impact: Creates vivid, blooming highlights. Its "Gold Status" indicates a specialized
Fill calculation that avoids the "washed out" look of standard Opacity.

Linear Dodge (Add) (Gold Status)

Definition: Lightens the image by directly adding Top layer brightness values to the
Bottom layer.

Impact: Provides rapid highlight saturation. As a "Gold Status" mode, it allows for
high-intensity additive results that respond uniquely to Fill adjustments.

Lighter Color

Definition: Chooses the lighter of the two complete pixel colors based on total
luminance.

Impact: A high-speed highlight switching tool that prevents the channel mixing found
in the standard Lighten mode.While the Darken and Lighten families focus on the
ends of the histogram, the Contrast family manages tonal redistribution across the
entire dynamic range.

4. The Contrast Family: Tonal Remapping and Assertive Effects

The Contrast family is used for assertive tonal remapping, simultaneously darkening
shadows and lightening highlights to reshape the image’s dynamic range. This logic is
essential for increasing visual "punch" and depth through mid-tone manipulation.



Gentle Tonal Redistribution (Turquoise Modes)

e Soft Light : Adds gentle contrast while protecting extreme highlights and shadows. It
is the preferred choice for subtle tonal shaping.

e Overlay : A more aggressive version of Soft Light; it applies significant contrast
based on the Bottom layer's luminance, darkening darks and lightening lights.

Assertive and Graphic Effects

e Hard Light : Uses the Top layer as the controlling light source, resulting in
high-intensity contrast.

e Vivid Light (Gold Status) : A complex mode that combines burning and dodging. Its
"Gold Status" allows for extreme contrast control via the Fill slider.

e Linear Light (Gold Status) : Applies strong brightness-based contrast. As a "Gold
Status" mode, its Fill route provides a different photometric result than global Opacity.

e Pin Light : Selectively replaces colors specifically around the middle tones, used for
specialized texture blending.

e Hard Mix (Gold Status) : Produces a high-intensity, graphic, and poster-like result by
forcing pixels to primary colors. Its "Gold Status" is critical; reducing Fill allows for a
sophisticated, unique blending of these posterized values.Beyond aesthetic
remapping, certain modes provide a logical framework for technical comparison and
arithmetic operations.

5. The Comparative and Utility Families: Logical Difference and Patterning

The Comparative family is a specialized diagnostic toolkit used for alignment, inversion, and
direct arithmetic subtraction. These modes treat pixel data as mathematical values to be
compared rather than simply aesthetic layers to be merged.

o Difference (Gold Status) : The definitive diagnostic tool. It shows the absolute
mathematical difference between layers. Strategic Impact: Used for pixel-perfect
alignment; when two identical pixels overlap, the result becomes black. It is also the
foundation for inversion logic.

Exclusion : A lower-contrast, softer version of the Difference mode.
Subtract : Directly subtracts the color values of the Top layer from the Bottom layer,
useful for removing specific color casts or light.

e Divide : Divides the color values of the Bottom layer by those of the Top layer, often
used for flat-field correction or specialized technical effects.

Utility and Patterning

e Normal : The default state where the Top layer is shown at full opacity with no
interaction logic.

e Dissolve : This mode utilizes a "repeatable seeded dither" mechanic. As Opacity or
Fill is reduced, the software does not apply traditional transparency; instead, it
replaces pixels with a speckled dither pattern, which is useful for specialized texture
work.While comparison modes focus on mathematical differences, the Component
family allows for the surgical separation of color from brightness.



6. The Component Family: Chromatic and Luminance Separation

The Component family is strategically vital for decoupling chromaticity (Hue and Saturation)
from luminance (Luminosity). This allows a consultant to apply color changes without
disturbing the tonal structure of the original image, or to adjust brightness without shifting the
hue.| Mode | Specific Pixel Target || ------ | ------ || Hue | Retains Hue from the Top layer /
Luminance and Saturation from the Bottom layer. || Saturation | Retains Color Intensity from
the Top layer / Hue and Luminance from the Bottom layer. || Color | Retains Hue and
Saturation (Chromaticity) from the Top / Luminance from the Bottom. || Luminosity | Retains
Brightness (Luminance) from the Top / Chromaticity from the Bottom. |

The Color mode represents the final member of the Turquoise Standard. It is essential for
mastering the distinction between color and lightness, allowing for precise chromatic updates
to an image while maintaining the shadow and highlight depth of the underlying source.With
these logical families defined, we conclude with the technical nuances of the "Special Eight"
and the behavior of the Fill control.

7. Technical Appendix: The "Special Eight" and the Fill/Opacity Divergence

A hallmark of a Senior Imaging Architect is the recognition of "Gold Status" modes. While
Opacity and Fill appear functionally identical in most modes, eight specific interactions utilize
a dedicated "Fill route" calculation. In these modes, reducing Fill does not simply fade the
layer; it changes the underlying mathematical calculation, often leading to more aesthetically
pleasing or technically accurate results.

The Fill Special Eight

The following modes are the only ones that deviate from standard linear transparency when
Fill is adjusted:

Color Burn

Linear Burn

Color Dodge

Linear Dodge (Add)

Vivid Light

Linear Light

Hard Mix

Difference
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The Visual Validation Test

To validate the Fill route divergence, perform this expert comparison:
e Select a Gold mode, such as Hard Mix .
e Reduce Opacity to 50% and observe the linear fade.
e Reset Opacity to 100% and reduce Fill to 50% . The visual difference between
these two states confirms the existence of the specialized "Gold" calculation path.

Troubleshooting & Workflow Best Practices

e Privacy & Performance: Professional learning tools like Blend LAB operate within a
local browser session. Your images are never uploaded to a server; they remain local
to your device’s memory.



e Diagnostic Consistency: If a blend mode’s effect is difficult to perceive,
immediately revert to the "Test Card" at 100% Opacity and Fill. This establishes a
baseline for how the mode interacts with a full range of tones.

e Interface Navigation: In many professional suites, the blend mode catalogue is
housed in a fixed-height scrolling panel. If a specific mode like "Hard Mix" or
"Luminosity" is not visible, scroll through the catalogue to access the full suite of
twenty-seven rules.
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