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DIN COLOR SYSTEM

DIN COLOR SYSTEM

Primary Disciplinary Field(s): Colorimetry, Standardization, Industrial Design, Graphic Arts,
Psychophysics

1. Core Definition and Attributes

The DIN COLOR SYSTEM, officially standardized as DIN 6164, is a comprehensive color ordering
system developed in Germany by the Deutsches Institut fiir Normung (DIN). This system provides
an objective and standardized method for describing and classifying colors based on three
fundamental perceptual attributes: Hue, Luminosity (or Darkness), and Saturation. Unlike
systems based purely on additive (light) or subtractive (pigment) mixing, the DIN system is
designed to be perceptually uniform, meaning that equal numerical differences between color
notations should correspond roughly to equally perceived visual differences across the color
space.

The underlying framework of the DIN system relies heavily on the principles of colorimetry,
specifically utilizing the objective data established by the International Commission on Illumination

(CIE). By anchoring its definitions to the CIE 1931 standard observer data, the DIN system
translates subjective human color perception into precise, measurable, and reproducible
coordinates. This linkage ensures that colors described using DIN 6164 notation remain consistent
regardless of the material or application, facilitating accurate communication across various fields,
including manufacturing, quality control, and scientific research.

The notation employed by the DIN system utilizes a sequential format--Darkness, Hue, Saturation--
for defining a specific color point within its three-dimensional cylindrical space. This emphasis on
perceptual attributes aligns the DIN system philosophically with other prominent color classification
models, particularly the U.S. Munsell system, which also prioritizes the psychological perception of
color over mere physical measurement. The primary goal of the DIN standardization effort was to
move away from subjective color naming conventions and establish a universally accepted metric
within Europe for defining color appearance precisely and unambiguously.

2. Historical Context and Standardization

The development of the DIN Color System was a significant undertaking initiated by the
Deutsches Institut fir Normung following World War I, driven by the pressing need for industrial
standardization and reliable international trade. The foundation for DIN 6164 was laid primarily by
the extensive theoretical work of the German color scientist Dr. Manfred Richter, who dedicated
decades to refining a perceptually consistent color space. Richter's research synthesized principles
from psychology, physics, and chemistry to create a system that was both scientifically rigorous
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and practically applicable for designers and manufacturers.

The initial official publication of the standard, DIN 6164, occurred in 1960, marking the culmination
of years of collaborative effort among German scientists and industrial stakeholders. This timing
allowed the system to integrate early advancements in CIE colorimetry, ensuring that the new
standard possessed a firm objective basis. The establishment of this standard was critical for
Germany and Central Europe, providing a common language for specifying everything from signal
lights and safety equipment to architectural paints and printed materials, thereby reducing errors
and inconsistencies in industrial production.

Unlike many proprietary color guides, the DIN system was designed fundamentally as a public
standard, promoting openness and accessibility in color communication. The DIN 6164
documentation not only defined the coordinates but also specified the methodology for measuring
and determining these coordinates under standard lighting conditions (D65 illuminant), reinforcing
its role as a robust tool for technical professionals. Its adoption represented a major step toward
systematizing visual quality control and ensuring consumer satisfaction within the burgeoning post-
war European economy.

3. Mathematical Basis and Geometric Representation

The geometric representation of the DIN Color System is a three-dimensional, slightly asymmetric
cylinder or spindle structure. This structure reflects the reality that the maximum possible saturation
for a given hue varies depending on its lightness level. The system is mathematically derived from
the 1931 CIE chromaticity diagram (X, y) and the CIE luminance factor (Y), but it transforms these
objective physical measurements into coordinates that are linearly correlated with human
perception.

The transformation process involves mapping the irregular CIE color space onto the more intuitive
cylindrical space defined by the DIN attributes. This requires sophisticated mathematical equations
to ensure that the perceived distance between any two adjacent color steps is approximately equal
across the entire domain. The central axis of the cylinder represents the achromatic colors, ranging
from ideal black (D=10) to ideal white (D=0), with various shades of grey in between. Hue is
measured circumferentially, and saturation is measured radially outward from the central axis.

A significant characteristic of the DIN mathematical structure is its emphasis on visual contrast.
The system's notation facilitates the calculation of color differences (or distances) within the space,
making it highly valuable for tasks such as tolerance setting in manufacturing. By rigorously
defining the relationship between physical stimuli (light reflectance/transmittance) and
corresponding visual attributes, the DIN system maintains a high degree of precision necessary for
industrial application while remaining conceptually simple for users accustomed to describing color
via hue, lightness, and saturation.
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4. Key Components: DIN Hue, Saturation, and Darkness

The DIN 6164 system is uniquely defined by its three primary components, each quantified on a
specific scale:

DIN Darkness (D): This attribute corresponds to the perceived lightness or luminosity of a color. It
is measured on a scale from 0 to 10. D=0 represents the ideal white point (maximum lightness),
and D=10 represents the ideal black point (minimum lightness). This scale is inverted compared to
some other systems (like Munsell Value, which increases with lightness), where a higher number
signifies a darker color. The DIN Darkness scale is crucial as it governs the range of achievable
saturation for any specific color.

DIN Hue (T): Hue defines the dominant wavelength of the color, distinguishing red from blue or
green. The DIN system divides the color circle into 24 standard hue sectors, numbered from 1 to
24. These 24 steps are designed to be visually distinct and perceptually equidistant. The primary
hues are precisely located, such as T=6 for Yellow, T=12 for Green, T=18 for Blue, and T=24 for
Red. The sequential numbering allows for easy interpolation and description of intermediate hues.

DIN Saturation (S): Saturation (sometimes referred to as chroma or purity) measures the degree
of difference a color exhibits from a grey of the same darkness. It ranges from 0O to typically 10,
though the maximum physically achievable saturation varies across the color space. S=0
represents the neutral grey axis (zero saturation), while higher S values indicate a more vivid or
pure color. The saturation scale is relative to the maximum saturation possible for that particular
combination of Hue and Darkness, ensuring the system accurately models real-world color limits.

A complete DIN color specification is written as D:T:S (Darkness:Hue:Saturation). For example, a
notation like 4:15:8 defines a color that is relatively light (D=4), in the blue-green region (T=15),
and highly saturated (S=8).

5. Comparison with Other Color Systems

The DIN Color System is frequently compared to two other major color models: the American
Munsell Color System and the foundational CIE Color Spaces.

The most direct comparison is with the Munsell system, as both are rooted in perceptually uniform
principles. Both systems use a cylindrical representation based on the attributes of Hue,
Value/Darkness, and Chroma/Saturation. However, key differences exist in their notation and
implementation. Munsell Value increases as lightness increases (Value 0 is black, Value 10 is
white), whereas DIN Darkness increases as lightness decreases (Darkness 10 is black, Darkness
0 is white). Furthermore, Munsell uses a 100-step Hue circle (10 principal hues with 10 steps
each), while DIN uses a 24-step Hue circle. While both strive for perceptual uniformity, studies

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Munsell_color_system
https://scales.arabpsychology.com/?p=64343
https://scales.arabpsychology.com
https://scales.arabpsychology.com

DIN COLOR SYSTEM

have indicated that neither achieves perfect uniformity across all regions of the color space, though
both remain highly effective for practical applications.

In contrast, the CIE systems (such as CIE XYZ, CIELUV, or CIELAB) provide the objective,
mathematical bedrock for color measurement. The DIN system is an organized, perceptually
structured selection of colors derived from the vast, continuous CIE space. CIE coordinates
describe the physical light stimulus entering the eye, while DIN coordinates describe the resultant
psychological perception. Systems like CIELAB are more commonly used today for digital and
international communication due to their computational ease and high degree of perceptual
uniformity, especially in modern color management workflows. However, the DIN system remains a
valuable, specialized tool for applications requiring standardization based on traditional European
criteria.

6. Practical Applications in Industry and Design

The primary utility of the DIN Color System lies in its robust application within Central European
industrial and technical contexts, where standardization is paramount. Because DIN 6164 defines
color based on objective, reproducible standards tied to CIE colorimetry, it is highly suitable for
tasks requiring precise color matching and tolerance setting.

In the field of architecture and paint formulation, the DIN system is used to specify colors for
interiors, exteriors, and infrastructure projects, ensuring consistency across different batches and
manufacturers. Similarly, the graphics and printing industry utilizes DIN standards for defining
pigments and inks, especially in technical documentation, maps, and specific publications where
color accuracy is mandated by law or regulation. This includes standardized color palettes for
safety signs, electrical wiring, and signaling systems.

Furthermore, the system is employed in educational and scientific settings to teach color theory
based on perceptual attributes. Its clear, structured notation helps students and researchers
understand how variations in saturation and darkness affect the perceived hue. By providing a
common, standardized reference, DIN 6164 continues to play a vital, if often specialized, role in
industrial quality control, preventing costly discrepancies in large-scale production runs.

7. Limitations and Modern Usage

Despite its rigorous foundation, the DIN Color System faces limitations stemming primarily from its
regional focus and the advancement of digital color management. The system is less
internationally recognized compared to the Munsell system (which is widely used in geology, soil
science, and horticulture) or the universal application of CIELAB and sRGB in digital media. This
regional constraint limits its utility in global supply chains unless explicitly specified.
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A second limitation is the complexity involved in manually translating DIN notation into modern
digital color values (like RGB or Hex codes). While conversions are mathematically possible, the
necessity of working through the underlying CIE transformation often makes direct use of CIELAB
or CIELUV more efficient for designers working in contemporary digital workflows. Consequently,
while DIN 6164 remains a valid and important standard, its practical everyday use outside of
specific German and Austrian manufacturing sectors has declined, giving way to more
computation-friendly, globally accepted color spaces.

Further Reading

DIN 6164 (Wikipedia Entry on the DIN Color System)
Deutsches Institut fir Normung (Official Website)

Munsell Color System (Wikipedia)

Colorimetry (Wikipedia)
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