
      
         Tinted Windows: Reconstructing Historic Dithering

         
            Table of contents

            
                	
                  
                     Tinted Windows: Reconstructing Historic Dithering
                  
               

                	
                  
                     Background
                  
               

                	
                  
                     The Algorithm
                  
               

                	
                  
                     Implementation
                  
               

                	
                  
                     Endnotes
                  
               

                	
                  
                     References
                  
               

            

         
         
            Guide

            
               	
                  Table of Contents
               

               	
                  Begin Reading
               

            

         
      
   
    Tinted Windows: Reconstructing Historic Dithering


	Michael Homer
Victoria University of Wellington



Published: 25 September 2026

© 2026. Distributed under Creative Commons Attribution (CC-BY).

https://doi.org/10.59350/wa3f9-pmq48



With the capacity only to display a very limited palette at higher resolutions, Windows 3.x used dithering to create the effect of a wider range of solid colours. There are a number of standard dithering algorithms, but these don't match what Windows actually did. The specific approach is documented in U.S. Patent 5485558, but there are a number of errors in the description given there. This is the result of my reverse engineering to produce behaviour correct to the real system, and a practical implementation illustrating it. The algorithm takes three colour coordinates 0–255 for each of the red, green, and blue channels, and produces an 8x8 dither pattern containing up to four palette colours spread across it.

      
    Background

Windows 3 was intended for use with VGA graphics cards, which supported 640x480 resolution with 16 distinct colours chosen from an 18-bit colour space. The standard Windows colour palette used white, black, and darker and lighter shades of red, green, yellow, blue, magenta, cyan, and grey.

[image: Full 16-colour palette in two rows, dark above bright version of each colour.]

To create the illusion of a broader range of colours, dithering would be used to mix pixels of different palette colours together to approximate the real colour.

[image: Side-by-side swatches of a solid purple colour and a dithered version of the same colour.]
Composite image of, left, a dithered version of a colour captured in Windows for Workgroups 3.11's colour picker running under DOSBox-Staging and, right, a solid block of the colour ^1.

Windows combined a selection of up to four colours drawn from 15 palette colours (light grey was excluded) to create any approximation, using an 8x8 pattern.

[image: Zoomed-in 8x8 dither pattern using dark and bright magenta, bright blue, and grey.]

There are a number of standard dithering algorithms, but these give different (and generally worse) results than what Windows did, even with the same palette.
There is a (now-expired) patent that describes the approach taken in Windows, but following the code given there doesn't produce matching results to the real system: wrong colours used, wrong proportions, and totally invalid for many colours.

[image: A swatch of a specific light blue colour, next to the dither pattern produced by the patent code, which is green.]
The result of the code in the patent for a specific colour, next to a swatch of the very different true colour.

[image: The accurate Windows 3 dither result next to the same colour.]
A solid swatch of the same colour, next to a much more similar dither pattern produced by the accurate algorithm.

The next section explores my reconstruction of the true algorithm and correction of the errors in the patent description to replicate actual behaviour.

      
    The Algorithm


U.S. Patent 548555810
Weise, David N. and H-Gunter Zieber. 1990. “Method and system for displaying color on a computer output device using dithering techniques”. United States Patent 5485558. Online.


The patent was filed May 22, 1990, the release date of Windows 3.0. It's long expired and worth diving into. The whole thing is relevant but I'm going to be referring to Table 14 in particular a lot, which is a C code listing of (purportedly) the algorithm in use. The code isn't the easiest to follow because it relies almost entirely on global variables for passing arguments and return values, and most of it's unnecessarily structured in terms of matrices. It's also just wrong in several places, some of which are simple syntax errors, but others are quite annoying to trace; for the patent's own running example, the code produces a pure-grey dither pattern instead of the purplish colour it is meant to replicate. It uses "pel" for pixels and "super-pel" for the 8x8 dither pattern.

The dither pattern uses 15 colours corresponding to every combination of half, full, and zero strength in each dimension, expressed as 4-bit RGBI (the 8 bit, I, makes the colour brighter). These are numbered 0-15 with 8 unused and the bits correspond directly to channels and intensity, in increasing order of significance RGBI. The patent gives these names with 8-bit values for each channel, but these would have been squashed to 6-bit for display, and on modern displays the dark colours in particular are darker than they would have appeared on contemporary monitors; the table below shows an approximation of how these shades would have looked at the time as well as swatches of the provided RGB values for all colours.

	R
	G
	B
	IBGR
	Decimal
	Name

	0 
	   0 
	   0 
	 0000 
	    0    
	 [image: ] Black

	128 
	   0 
	   0 
	 0001 
	    1    
	 [image: ][image: ] Dark red

	0 
	 128 
	   0 
	 0010 
	    2    
	 [image: ][image: ] Dark green

	128 
	 128 
	   0 
	 0011 
	    3    
	 [image: ][image: ] Dark yellow

	0 
	   0 
	 128 
	 0100 
	    4    
	 [image: ][image: ] Dark blue

	128 
	   0 
	 128 
	 0101 
	    5    
	 [image: ][image: ] Dark magenta

	0 
	 128 
	 128 
	 0110 
	    6    
	 [image: ][image: ] Dark cyan

	128 
	 128 
	 128 
	 0111 
	    7    
	 [image: ][image: ] Grey

	- 
	   - 
	   - 
	 1000 
	    8    
	 [image: ] (unused)

	255 
	   0 
	   0 
	 1001 
	    9    
	 [image: ] Red

	0 
	 255 
	   0 
	 1010 
	   10    
	 [image: ] Green

	255 
	 255 
	   0 
	 1011 
	   11    
	 [image: ] Yellow

	0 
	   0 
	 255 
	 1100 
	   12    
	 [image: ] Blue

	255 
	   0 
	 255 
	 1101 
	   13    
	 [image: ] Magenta

	0 
	 255 
	 255 
	 1110 
	   14    
	 [image: ] Cyan

	255 
	 255 
	 255 
	 1111 
	   15    
	 [image: ] White


The patent uses a working example of colour (r=128, g=31, b=190), but you can choose your own to follow along with.




We'll use this
purple/blue colour,
r =
128, g =
31, b =
190,
for the rest of this article.
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 The RGB colour cube with the palette colours marked and the example colour shown in place.





Mapping into tetrahedral space 0

The algorithm maps the colour coordinates into one of six tetrahedral subregions of the colour cube, using four vertices of the cube. These tetrahedrons are defined by the planes with equal values R=G, G=B, and R=G (these each cross white, black, and one other opposite pair of vertices). The tetrahedron is then divided again into four subspaces, defined by colours on the vertices. It gets into that first tetrahedron by swapping coordinates such that r >= g >= b, remembering the swaps so that they can be undone at the end. This is:

swapRB = r < b
if swapRB:
    r, b = b, r
swapGB = g < b
if swapGB:
    g, b = b, g
swapRG = r < g
if swapRG:
    r, g = g, r

The swapXY values are used later to transform colours back. For our running example, we start with (r =
128, g = 31, b = 190),
so swapRB is
true, swapGB is true, and swapRG is false,
and for the rest of the algorithm the three values are (r =
190, g = 128, b = 31).
They will be swapped back at the end.
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 Tetrahedral subregion 0, bounded by vertices 0, 9, 11, and 15, includes colours 0, 1, 3, 7, 9, 11, and 15. The running example colour is shown plotted into this space.



Finding the subspace

The subspace is determined by inspecting the coordinates. The ComputeSubspace function in the patent code is written very opaquely, but what it comes down to is:


 	You're in subspace 0 if r < 128; or

 	You're in subspace 1 if r + g < 256; or

 	 You're in subspace 2 if r + b < 256; or

 	You're in subspace 3 otherwise.





For the running example, we're thus in subspace
2.


Remembering that the values are ordered r ≥ g ≥ b, this subspace calculation is essentially "how bright is this colour".

Determining the vertex colours

The four colours to use are the vertices of the subspace tetrahedron. Every subspace contains grey (the centre of the overall colour cube) and three others from those included in tetrahedral space 0. Subspace 0 is all dark colours, subspace 3 is all bright colours, and the others are in between.


 	Subspace 0 uses colours 3, 0, 1, 7

 	Subspace 1 uses colours 3, 1, 9, 7

 	Subspace 2 uses colours 3, 9, 11, 7

 	Subspace 3 uses colours 9, 7, 11, 15





This corrects subspaces 0–2 from the patent code, which lists colour 2 instead of 3 (table 3 has them correct). For the example, the colour values are
3, 9, 11, and 7.
Remember, these are the colours as reflected into space 0 at the start, not the final dither colours.
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 Colour cube with the example colour's tetrahedral subspace 2 highlighted.



Scaling the values

Every colour coordinate is scaled down from 0-255 to 0-64 inclusive, with 255 going to 64, 251-254 to 63, and 0-2 going to 0, which isn't quite the 6-bit mapping you'd expect. The calculation is ((n / 2) + (n % 2) / 2, or more straightforwardly the first division rounds up rather than truncating.

scale(n)=⌊⌈n2⌉2⌋



r = floor(ceil(r / 2) / 2)
g = floor(ceil(g / 2) / 2)
b = floor(ceil(b / 2) / 2)

The example's scaled-down coordinates are r =
47, g = 32, b = 8.


Transforming the coordinates

Next, a coordinate transformation and inner product is used to calculate the number of pixels that will be in each colour. The coordinates are transformed by the origin of the subspace, which is (64, 0, 0) for subspace 3 and (32, 32, 0) in the others. The net effect is that in subspace 3 the calculation uses r - 64 and in the others it uses r - 32 and g - 32. These transformed values are multiplied by values from a matrix to calculate three counts, but the matrix from the code listing has some incorrect values. The code also mixes up its tempB and tempG variables. The corrected and simplified calculations are


 	In subspace 0:
    [-200220002][RGB]=[V0V1V7]=[c1c2c3]
    V3=64-V0-V1-V7
    c1 = (r - 32) * -2
c2 = 2 * (r - 32) - 2 * (g - 32)
c3 = b * 2

 



 	In subspace 1:
    [-2-20200002][RGB]=[V1V9V7]=[c1c2c3]
    V3=64-V1-V9-V7
    c1 = (r - 32) * -2 - 2 * (g - 32)
c2 = (r - 32) * 2
c3 = b * 2

 



 	In subspace 2:
    [1-10110002][RGB]=[V9VBV7]=[c1c2c3]
    V3=64-V9-VB-V7
    c1 = r - g
c2 = r + g - 64
c3 = b * 2

 



 	In subspace 3, which isn't correct either in the patent code or in the mathematics of table 5, so you have to figure it out by fiddling:
    [-20001-1101][RGB]=[V7VBVF]=[c1c2c3]
    V9=64-V7-VB-VF
    c1 = (r - 64) * -2
c2 = g - b
c3 = r + b - 64

    The patent would have c3 = r + g + b - 64, which gives out-of-range results for bright colours and just wrong ones for the rest.
 





For the example, in subspace
2,
the result is c1 =
15, c2 = 15, c3 = 16.


Pixel counts

These computed values determine the number of pixels for each specific colour. There can be between one and four colours with pixels allocated to them. A table of (colour, count) pairs is calculated as:


	If c1 + c2 + c3 < 64, the first colour from the list gets 64 - c1 - c2 - c3 pixels, otherwise 0.

	The other three colours are assigned c1, c2, c3 pixels respectively.



In the example,
15 +
15 +
16 =
46, so there are
18 pixels assigned to colour
3,
15 to 9,
15 to 11, and
16 to 7.


 	Colour	Count	Bit pattern

 	3	18	0011

 	9	15	1001

 	11	15	1011

 	7	16	0111





Projecting these pseudo-colours back

These "colours" aren't the ones used for the final dithering output, however: instead, their bits are permuted according to the three "swap" operations determined earlier.

For each colour:


	R corresponds to the 1 bit of the colour.

	G corresponds to the 2 bit of the colour.

	B corresponds to the 4 bit of the colour.

	I corresponds to the 8 bit of the colour.



The SwapRG/SwapGB/SwapRB values chosen at the start are now used to rearrange these, in that order. That is, these actually correspond to swapping the low two bits, the 2 & 4 bits, or the 1 & 4 bits respectively, to match when the numeric red/green/blue channels were swapped at the start. The 8 bit is left as it is.

if swapRG:
    R, G = G, R
if swapGB:
    G, B = B, G
if swapRB:
    R, B = B, R
colour = R + G * 2 + B * 4 + I * 8


Since the example has swapRG =
false, swapGB =
true, and swapRB =
true,
the calculation runs like this:


 	Old	I (8)	B (4)	G (2)	R (1)	New	Count	Colour

 	0011	0	0	1	1	0101	18	5

 	1001	1	0	0	1	1100	15	12

 	1011	1	0	1	1	1101	15	13

 	0111	0	1	1	1	0111	16	7





These are now the palette colours for the final dither pattern. The table has the same counts corresponding to the new colours.

Sorting the colours by decreasing darkness

The table is then sorted according to a predefined ordering of darkness, with the darkest first. The colours ultimately sort into this order:


 	  0

 	  4

 	  1

 	  2

 	  5

 	  6

 	  3

 	  7

 	 12

 	  9

 	 10

 	 13

 	 14

 	 11

 	 15





That is, dark blue is earlier and dark yellow is later, and the same with intense blue and intense yellow.

The patent body has a table of the sorted elements for its example, but it's in the wrong order and has the wrong counts.
If you skip this step entirely, the end result looks pretty much as good of a match to the target colour; this Stack Exchange answer suggests the ordering (presumably combined with the specific Bayer matrix below) is to avoid discontinuities when transitioning between nearby colours in different (sub)spaces, but I haven't found any confirmation of that. In any case, to match the expected behaviour it's necessary.


For our example, the final order should be:


 	Colour	Count

 	5	18

 	7	16

 	12	15

 	13	15





Filling the pattern

Finally, the 8x8 grid is filled with the chosen colours. Each colour appears as many times as its calculated count, spread throughout the pattern according to a pre-determined Bayer matrix. The matrix of allocation orders ^2 is given as:

(0328402341042481656245018582612444361446638602852206230542233511431339415119592749175725154773913455376331552361295321)



This corresponds to filling in position (x, y) in this order:

[
    (0, 0), (4, 4), (4, 0), (0, 4),
    (2, 2), (6, 6), (6, 2), (2, 6),
    (2, 0), (6, 4), (6, 0), (2, 4),
    (0, 2), (4, 6), (4, 2), (0, 6),
    (1, 1), (5, 5), (5, 1), (1, 5),
    (3, 3), (7, 7), (7, 3), (3, 7),
    (3, 1), (7, 5), (7, 1), (3, 5),
    (1, 3), (5, 7), (5, 3), (1, 7),
    (1, 0), (5, 4), (5, 0), (1, 4),
    (3, 2), (7, 6), (7, 2), (3, 6),
    (3, 0), (7, 4), (7, 0), (3, 4),
    (1, 2), (5, 6), (5, 2), (1, 6),
    (0, 1), (4, 5), (4, 1), (0, 5),
    (2, 3), (6, 7), (6, 3), (2, 7),
    (2, 1), (6, 5), (6, 1), (2, 5),
    (0, 3), (4, 7), (4, 3), (0, 7)
]

Each colour gets as many pixels as the count calculated in the colour count table,
assigned in that order. For the example, that's a final pattern of:

[image: ]
  5   7   5  12   5  12   5  12
 12   5  13   7  13   7  13   7
  5  12   5  12   5  12   5  12
 13   7  13   7  13   7  13   7
  5  12   5  12   5   7   5  12
 13   7  13   7  13   5  13   7
  5  12   5  12   5  12   5  12
 13   7  13   7  13   7  13   7





The final pattern, compared to the solid colour, looks like this:

[image: Zoomed-in view of the final 8x8 pattern.]


It's mostly a pretty good match, though certainly more so on modern high-resolution displays.



      
    Implementation

I built a web-based tool for calculating and displaying these patterns that should run in any recent browser.


Dither

Choose a colour, and see a swatch of the colour, one of the resulting dither pattern beside it, and an 8x-zoomed view of the pattern, calculated in-browser.




[image: Screenshot of the tool user interface]
The tool also allows downloading a PNG image of the dither pattern, copying a data: URI, or copying the image itself, and charts the distribution of each colour in the pattern.

The library behind it is also available:


mwh/dither3x on GitHub

Generate accurate Windows 3.x dither patterns for any colour in-browser.
A JavaScript library.




It tries to tread the line between paralleling the patent's code — matching the function names and structure — and being understandable. It's reasonably heavily commented.

While putting this article together I also built a (much-less-tested) Python version that's available for what it is:


Python implementation of the algorithm.

This implementation is a pretty close match to the description here, and it's intended to be correct but has not been tested as much as the other.


(online version)


The HTML version of this article also has a live implementation backing the running interactive example.

      
    Endnotes


        ^1
        Differences in display technology make these more mismatched. To produce correct rendering on modern displays, dark colours in the screenshot have been brightened by the emulator from their linear RGB values by about 33%. For the rest of this article all colours will operate in modern sRGB space, but standard gamma corrections could be applied to both palette and target colours to approximate rendering of the time. The focus here is on replicating the pattern.
        

    

        ^2
        Strictly, the instruction is to set every unfilled pixel where the matrix value is less than the total pixels set previously plus the number of pixels for this colour, rather than order of filling, and the patent algorithm assumes four traversals of the matrix.
Ix,y←c 𝐢𝐟 Ix,y=∅∧Mx,y<t+Vc
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      OEBPS/15.png





OEBPS/dither.py
from math import ceil

def dither(r, g, b, /, log=lambda *x: None, results={}):
    log('initial r', r, 'g', g, 'b', b)
    swapRB = False
    swapRG = False
    swapGB = False
    # Map the RGB values into tetrahedral space 0, with r >= g >= b
    # This is "ComputeSymmetry" in the patent code.
    if r < b:
        swapRB = True
        r, b = b, r
    if g < b:
        swapGB = True
        g, b = b, g
    if r < g:
        swapRG = True
        r, g = g, r

    log('swapRB', swapRB, 'swapGB', swapGB, 'swapRG', swapRG)
    log('swapped r', r, 'g', g, 'b', b)
    results['swapRB'] = swapRB
    results['swapGB'] = swapGB
    results['swapRG'] = swapRG

    
    # Find which tetrahedral subspace of space 0 this RGB value is in
    # These are defined by the following IBGR coordinates:
    #   0: 0, 1, 3, 7
    #   1: 1, 3, 7, 9
    #   2: 3, 7, 9, 11
    #   3: 7, 9, 11, 15
    if r < 128:
        subspace = 0
    elif r + g < 256:
        subspace = 1
    elif r + b < 256:
        subspace = 2
    else:
        subspace = 3

    log('subspace', subspace)
    results['subspace'] = subspace

    # Scale RGB values into 0-64 range
    r = ceil(r / 2) // 2
    g = ceil(g / 2) // 2
    b = ceil(b / 2) // 2

    log('scaled r', r, 'g', g, 'b', b)
    results['scaledR'] = r
    results['scaledG'] = g
    results['scaledB'] = b

    # We now have three things to do according to each subspace:
    # * Transform coordinates according to its origin. Subspace 3 uses
    #   (64, 0, 0), and the others (32, 32, 0)
    # * Determine a number of pixels for each colour based on how close
    #   they are to the defining vertex.
    # * Choose four specific colour values for the next step.
    # Each subspace is defined by four IBGR colour coordinates:
    # 0: 3 0  1  7
    # 1: 3 1  9  7
    # 2: 3 9 11  7
    # 3: 9 7 11 15
    # These are mapped back into the full set of colours later.
    match subspace:
        case 0:
            c1 = (r - 32) * -2
            c2 = (r - 32) *  2 - 2 * (g - 32)
            c3 = b *  2
            [v1, v2, v3, v4] = [3, 0, 1, 7]
        case 1:
            c1 = (r - 32) * -2 - (g - 32) * 2
            c2 = (r - 32) *  2
            c3 = b *  2
            [v1, v2, v3, v4] = [3, 1, 9, 7]
        case 2:
            c1 = (r - 32) - (g - 32)
            c2 = (r - 32) + (g - 32)
            c3 = b *  2
            [v1, v2, v3, v4] = [3, 9, 11, 7]
        case 3:
            c1 = (r - 64) * -2
            c2 = g - b
            c3 = (r - 64) + b
            [v1, v2, v3, v4] = [9, 7, 11, 15]

    log('c1', c1, 'c2', c2, 'c3', c3)
    log('v1', v1, 'v2', v2, 'v3', v3, 'v4', v4)

    results['c1'] = c1
    results['c2'] = c2
    results['c3'] = c3

    results['v1'] = v1
    results['v1'] = v2
    results['v1'] = v3
    results['v1'] = v4

    table = {}

    if c1 + c2 + c3 != 64:
        table[v1] = 64 - c1 - c2 - c3
    if c1 != 0:
        table[v2] = c1
    if c2 != 0:
        table[v3] = c2
    if c3 != 0:
        table[v4] = c3

    results['countTable'] = table


    # Translate the pseudo-colours back to real ones.
    # This swaps bits of the pseudo-colour according to the
    # swapRG/GB/RB values determined earlier:
    # R is the low bit, G the 2, B the 4.
    colourCounts = {}
    for pseudo, count in table.items():
        R = bool(pseudo & 1)
        G = bool(pseudo & 2)
        B = bool(pseudo & 4)
        I = bool(pseudo & 8)
        if swapRG:
            R, G = G, R
        if swapGB:
            G, B = B, G
        if swapRB:
            R, B = B, R
        colour = R + G * 2 + B * 4 + I * 8
        colourCounts[colour] = count

    results['realColourTable'] = colourCounts

    # Sort the table by a predetermined "intensity" score
    # The colour scores are:
    # [1, 3, 4, 7, 2, 5, 6, 8, -1, 10, 11, 14, 9, 12, 13, 15]
    # So they sort into this order:
    # 0, 4, 1, 2, 5, 6, 3, 7, 12, 9, 10, 13, 14, 11, 15
    # (colour 8 is never produced)
    orderedColourCounts = {}
    for i in [0, 4, 1, 2, 5, 6, 3, 7, 12, 9, 10, 13, 14, 11, 15]:
        if i in colourCounts:
            orderedColourCounts[i] = colourCounts[i]
    results['orderedColourTable'] = orderedColourCounts

    # Make the bitmap using a predefined Bayer matrix
    # The pixels are filled in the order of that matrix,
    # with the least-intense colour put in place first.
    xyorder = [
            (0, 0), (4, 4), (4, 0), (0, 4), (2, 2), (6, 6), (6, 2), (2, 6),
            (2, 0), (6, 4), (6, 0), (2, 4), (0, 2), (4, 6), (4, 2), (0, 6),
            (1, 1), (5, 5), (5, 1), (1, 5), (3, 3), (7, 7), (7, 3), (3, 7),
            (3, 1), (7, 5), (7, 1), (3, 5), (1, 3), (5, 7), (5, 3), (1, 7),
            (1, 0), (5, 4), (5, 0), (1, 4), (3, 2), (7, 6), (7, 2), (3, 6),
            (3, 0), (7, 4), (7, 0), (3, 4), (1, 2), (5, 6), (5, 2), (1, 6),
            (0, 1), (4, 5), (4, 1), (0, 5), (2, 3), (6, 7), (6, 3), (2, 7),
            (2, 1), (6, 5), (6, 1), (2, 5), (0, 3), (4, 7), (4, 3), (0, 7)
        ]
    pattern = [[None] * 8 for _ in range(8)]
    pos = 0
    for colour, count in orderedColourCounts.items():
        for i in range(count):
            x, y = xyorder[pos + i]
            pattern[y][x] = colour
        pos += count
    return pattern

# result = dither(128, 31, 190)
result = dither(35, 160, 59, log=print)
print(result)

for row in result:
    print(' '.join(f'{x:3d}' for x in row))

import random

found = {}
while True:
    r = random.randint(0, 255)
    g = random.randint(0, 255)
    b = random.randint(0, 255)
    out = {}
    dither(r, g, b, results=out)
    tup = (out['swapRB'], out['swapGB'], out['swapRG'], out['subspace'])
    if tup not in found:
        found[tup] = (r, g, b)
    if len(found) == 24:
        break

for tup in sorted(found):
    if False:
        if tup[0]:
            print('+', end='')
        else:
            print(' ', end='')
        if tup[1]:
            print('+', end='')
        else:
            print(' ', end='')
        if tup[2]:
            print('+', end='')
        else:
            print(' ', end='')
        print(tup[3], end='\t')
        r, g, b = found[tup]
        print(f'{r}\t{g}\t{b}')
    else:
        print('  <tr><td>', end='')
        if tup[0]:
            print('Y', end='')
        print('</td><td>', end='')
        if tup[1]:
            print('Y', end='')
        print('</td><td>', end='')
        if tup[2]:
            print('Y', end='')
        print('</td><td>', end='')
        print(tup[3], end='')
        print('</td>', end='')
        r, g, b = found[tup]
        rgb = '#' + hex(r)[2:].rjust(2, '0') + hex(g)[2:].rjust(2, '0') + hex(b)[2:].rjust(2, '0')
        print(f'<td>{r}</td><td>{g}</td><td>{b}</td><td><button style="background-color:{rgb}; height: 1.2em; width: 1.2em;" onclick="useColour(\'{rgb}\')"></button></td></tr>')
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OEBPS/colours.js
const raw = [ // XKCD colour survey data
    "cloudy blue", "#acc2d9",
    "dark pastel green", "#56ae57",
    "dust", "#b2996e",
    "electric lime", "#a8ff04",
    "fresh green", "#69d84f",
    "light eggplant", "#894585",
    "nasty green", "#70b23f",
    "really light blue", "#d4ffff",
    "tea", "#65ab7c",
    "warm purple", "#952e8f",
    "yellowish tan", "#fcfc81",
    "cement", "#a5a391",
    "dark grass green", "#388004",
    "dusty teal", "#4c9085",
    "grey teal", "#5e9b8a",
    "macaroni and cheese", "#efb435",
    "pinkish tan", "#d99b82",
    "spruce", "#0a5f38",
    "strong blue", "#0c06f7",
    "toxic green", "#61de2a",
    "windows blue", "#3778bf",
    "blue blue", "#2242c7",
    "blue with a hint of purple", "#533cc6",
    "bright sea green", "#05ffa6",
    "dark green blue", "#1f6357",
    "deep turquoise", "#017374",
    "green teal", "#0cb577",
    "strong pink", "#ff0789",
    "bland", "#afa88b",
    "deep aqua", "#08787f",
    "lavender pink", "#dd85d7",
    "light moss green", "#a6c875",
    "light seafoam green", "#a7ffb5",
    "olive yellow", "#c2b709",
    "pig pink", "#e78ea5",
    "deep lilac", "#966ebd",
    "desert", "#ccad60",
    "dusty lavender", "#ac86a8",
    "purpley grey", "#947e94",
    "purply", "#983fb2",
    "candy pink", "#ff63e9",
    "light pastel green", "#b2fba5",
    "boring green", "#63b365",
    "kiwifruit green", "#8ee53f",
    "light grey green", "#b7e1a1",
    "orange pink", "#ff6f52",
    "tea green", "#bdf8a3",
    "very light brown", "#d3b683",
    "egg shell", "#fffcc4",
    "eggplant purple", "#430541",
    "powder pink", "#ffb2d0",
    "reddish grey", "#997570",
    "stormy blue", "#507b9c",
    "ugly brown", "#7d7103",
    "custard", "#fffd78",
    "darkish pink", "#da467d",
    "deep brown", "#410200",
    "greenish beige", "#c9d179",
    "manilla", "#fffa86",
    "off blue", "#5684ae",
    "battleship grey", "#6b7c85",
    "browny green", "#6f6c0a",
    "bruise", "#7e4071",
    "kelley green", "#009337",
    "sickly yellow", "#d0e429",
    "sunny yellow", "#fff917",
    "azul", "#1d5dec",
    "darkgreen", "#054907",
    "green/yellow", "#b5ce08",
    "lichen", "#8fb67b",
    "light light green", "#c8ffb0",
    "pale gold", "#fdde6c",
    "sun yellow", "#ffdf22",
    "tan green", "#a9be70",
    "burple", "#6832e3",
    "butterscotch", "#fdb147",
    "dark cream", "#fff39a",
    "indian red", "#850e04",
    "light lavender", "#efc0fe",
    "poison green", "#40fd14",
    "bright yellow green", "#9dff00",
    "charcoal grey", "#3c4142",
    "squash", "#f2ab15",
    "cinnamon", "#ac4f06",
    "light pea green", "#c4fe82",
    "radioactive green", "#2cfa1f",
    "raw sienna", "#9a6200",
    "baby purple", "#ca9bf7",
    "cocoa", "#875f42",
    "light royal blue", "#3a2efe",
    "orangeish", "#fd8d49",
    "rust brown", "#8b3103",
    "sand brown", "#cba560",
    "swamp", "#698339",
    "tealish green", "#0cdc73",
    "burnt siena", "#b75203",
    "camo", "#7f8f4e",
    "dusk blue", "#26538d",
    "fern", "#63a950",
    "old rose", "#c87f89",
    "pale light green", "#b1fc99",
    "peachy pink", "#ff9a8a",
    "rosy pink", "#f6688e",
    "light bluish green", "#76fda8",
    "light bright green", "#53fe5c",
    "light neon green", "#4efd54",
    "light seafoam", "#a0febf",
    "tiffany blue", "#7bf2da",
    "washed out green", "#bcf5a6",
    "browny orange", "#ca6b02",
    "nice blue", "#107ab0",
    "sapphire", "#2138ab",
    "greyish teal", "#719f91",
    "orangey yellow", "#fdb915",
    "parchment", "#fefcaf",
    "straw", "#fcf679",
    "very dark brown", "#1d0200",
    "terracota", "#cb6843",
    "ugly blue", "#31668a",
    "clear blue", "#247afd",
    "creme", "#ffffb6",
    "foam green", "#90fda9",
    "grey/green", "#86a17d",
    "light gold", "#fddc5c",
    "seafoam blue", "#78d1b6",
    "topaz", "#13bbaf",
    "violet pink", "#fb5ffc",
    "wintergreen", "#20f986",
    "yellow tan", "#ffe36e",
    "dark fuchsia", "#9d0759",
    "indigo blue", "#3a18b1",
    "light yellowish green", "#c2ff89",
    "pale magenta", "#d767ad",
    "rich purple", "#720058",
    "sunflower yellow", "#ffda03",
    "green/blue", "#01c08d",
    "leather", "#ac7434",
    "racing green", "#014600",
    "vivid purple", "#9900fa",
    "dark royal blue", "#02066f",
    "hazel", "#8e7618",
    "muted pink", "#d1768f",
    "booger green", "#96b403",
    "canary", "#fdff63",
    "cool grey", "#95a3a6",
    "dark taupe", "#7f684e",
    "darkish purple", "#751973",
    "true green", "#089404",
    "coral pink", "#ff6163",
    "dark sage", "#598556",
    "dark slate blue", "#214761",
    "flat blue", "#3c73a8",
    "mushroom", "#ba9e88",
    "rich blue", "#021bf9",
    "dirty purple", "#734a65",
    "greenblue", "#23c48b",
    "icky green", "#8fae22",
    "light khaki", "#e6f2a2",
    "warm blue", "#4b57db",
    "dark hot pink", "#d90166",
    "deep sea blue", "#015482",
    "carmine", "#9d0216",
    "dark yellow green", "#728f02",
    "pale peach", "#ffe5ad",
    "plum purple", "#4e0550",
    "golden rod", "#f9bc08",
    "neon red", "#ff073a",
    "old pink", "#c77986",
    "very pale blue", "#d6fffe",
    "blood orange", "#fe4b03",
    "grapefruit", "#fd5956",
    "sand yellow", "#fce166",
    "clay brown", "#b2713d",
    "dark blue grey", "#1f3b4d",
    "flat green", "#699d4c",
    "light green blue", "#56fca2",
    "warm pink", "#fb5581",
    "dodger blue", "#3e82fc",
    "gross green", "#a0bf16",
    "ice", "#d6fffa",
    "metallic blue", "#4f738e",
    "pale salmon", "#ffb19a",
    "sap green", "#5c8b15",
    "algae", "#54ac68",
    "bluey grey", "#89a0b0",
    "greeny grey", "#7ea07a",
    "highlighter green", "#1bfc06",
    "light light blue", "#cafffb",
    "light mint", "#b6ffbb",
    "raw umber", "#a75e09",
    "vivid blue", "#152eff",
    "deep lavender", "#8d5eb7",
    "dull teal", "#5f9e8f",
    "light greenish blue", "#63f7b4",
    "mud green", "#606602",
    "pinky", "#fc86aa",
    "red wine", "#8c0034",
    "tan brown", "#ab7e4c",
    "darkblue", "#030764",
    "rosa", "#fe86a4",
    "lipstick", "#d5174e",
    "pale mauve", "#fed0fc",
    "claret", "#680018",
    "dandelion", "#fedf08",
    "orangered", "#fe420f",
    "ruby", "#ca0147",
    "dark", "#1b2431",
    "greenish turquoise", "#00fbb0",
    "pastel red", "#db5856",
    "bright cyan", "#41fdfe",
    "dark coral", "#cf524e",
    "algae green", "#21c36f",
    "darkish red", "#a90308",
    "reddy brown", "#6e1005",
    "blush pink", "#fe828c",
    "camouflage green", "#4b6113",
    "lawn green", "#4da409",
    "putty", "#beae8a",
    "vibrant blue", "#0339f8",
    "dark sand", "#a88f59",
    "purple/blue", "#5d21d0",
    "saffron", "#feb209",
    "twilight", "#4e518b",
    "warm brown", "#964e02",
    "bluegrey", "#85a3b2",
    "bubble gum pink", "#ff69af",
    "duck egg blue", "#c3fbf4",
    "greenish cyan", "#2afeb7",
    "petrol", "#005f6a",
    //"royal", "#0c1793",
    "butter", "#ffff81",
    "dusty orange", "#f0833a",
    "off yellow", "#f1f33f",
    "pale olive green", "#b1d27b",
    "orangish", "#fc824a",
    "leaf", "#71aa34",
    "light blue grey", "#b7c9e2",
    "dried blood", "#4b0101",
    "lightish purple", "#a552e6",
    "rusty red", "#af2f0d",
    "lavender blue", "#8b88f8",
    "light grass green", "#9af764",
    "light mint green", "#a6fbb2",
    "sunflower", "#ffc512",
    "velvet", "#750851",
    "brick orange", "#c14a09",
    "lightish red", "#fe2f4a",
    "pure blue", "#0203e2",
    "twilight blue", "#0a437a",
    "violet red", "#a50055",
    "yellowy brown", "#ae8b0c",
    "carnation", "#fd798f",
    "muddy yellow", "#bfac05",
    "dark seafoam green", "#3eaf76",
    "deep rose", "#c74767",
    "dusty red", "#b9484e",
    "grey/blue", "#647d8e",
    "lemon lime", "#bffe28",
    "purple/pink", "#d725de",
    "brown yellow", "#b29705",
    "purple brown", "#673a3f",
    "wisteria", "#a87dc2",
    "banana yellow", "#fafe4b",
    "lipstick red", "#c0022f",
    "water blue", "#0e87cc",
    "brown grey", "#8d8468",
    "vibrant purple", "#ad03de",
    "baby green", "#8cff9e",
    "barf green", "#94ac02",
    "eggshell blue", "#c4fff7",
    "sandy yellow", "#fdee73",
    "cool green", "#33b864",
    "pale", "#fff9d0",
    "blue/grey", "#758da3",
    "hot magenta", "#f504c9",
    "greyblue", "#77a1b5",
    "purpley", "#8756e4",
    "brownish pink", "#c27e79",
    "dark aquamarine", "#017371",
    "light mustard", "#f7d560",
    "pale sky blue", "#bdf6fe",
    "turtle green", "#75b84f",
    "bright olive", "#9cbb04",
    "dark grey blue", "#29465b",
    "greeny brown", "#696006",
    "lemon green", "#adf802",
    "light periwinkle", "#c1c6fc",
    "seaweed green", "#35ad6b",
    "sunshine yellow", "#fffd37",
    "ugly purple", "#a442a0",
    "medium pink", "#f36196",
    "puke brown", "#947706",
    "very light pink", "#fff4f2",
    "viridian", "#1e9167",
    "bile", "#b5c306",
    "faded yellow", "#feff7f",
    "very pale green", "#cffdbc",
    "vibrant green", "#0add08",
    "bright lime", "#87fd05",
    "spearmint", "#1ef876",
    "light aquamarine", "#7bfdc7",
    "light sage", "#bcecac",
    "yellowgreen", "#bbf90f",
    "baby poo", "#ab9004",
    "dark seafoam", "#1fb57a",
    "deep teal", "#00555a",
    "heather", "#a484ac",
    "rust orange", "#c45508",
    "dirty blue", "#3f829d",
    "fern green", "#548d44",
    "bright lilac", "#c95efb",
    "weird green", "#3ae57f",
    "peacock blue", "#016795",
    "avocado green", "#87a922",
    "faded orange", "#f0944d",
    "grape purple", "#5d1451",
    "hot green", "#25ff29",
    "lime yellow", "#d0fe1d",
    "mango", "#ffa62b",
    "shamrock", "#01b44c",
    "bubblegum", "#ff6cb5",
    "purplish brown", "#6b4247",
    "vomit yellow", "#c7c10c",
    "pale cyan", "#b7fffa",
    "key lime", "#aeff6e",
    "tomato red", "#ec2d01",
    "lightgreen", "#76ff7b",
    "merlot", "#730039",
    "night blue", "#040348",
    "purpleish pink", "#df4ec8",
    "apple", "#6ecb3c",
    "green apple", "#5edc1f",
    "heliotrope", "#d94ff5",
    "yellow/green", "#c8fd3d",
    "almost black", "#070d0d",
    "cool blue", "#4984b8",
    "leafy green", "#51b73b",
    "mustard brown", "#ac7e04",
    "dusk", "#4e5481",
    "dull brown", "#876e4b",
    "frog green", "#58bc08",
    "vivid green", "#2fef10",
    "bright light green", "#2dfe54",
    "fluro green", "#0aff02",
    "kiwi", "#9cef43",
    "seaweed", "#18d17b",
    "navy green", "#35530a",
    "ultramarine blue", "#1805db",
    "iris", "#6258c4",
    "pastel orange", "#ff964f",
    "yellowish orange", "#ffab0f",
    "tealish", "#24bca8",
    "dark plum", "#3f012c",
    "pear", "#cbf85f",
    "pinkish orange", "#ff724c",
    "midnight purple", "#280137",
    "light purple", "#b36ff6",
    "dark mint", "#48c072",
    "greenish tan", "#bccb7a",
    "light burgundy", "#a8415b",
    "turquoise blue", "#06b1c4",
    "ugly pink", "#cd7584",
    "sandy", "#f1da7a",
    "electric pink", "#ff0490",
    "muted purple", "#805b87",
    "mid green", "#50a747",
    "greyish", "#a8a495",
    "neon yellow", "#cfff04",
    "banana", "#ffff7e",
    "carnation pink", "#ff7fa7",
    "tomato", "#ef4026",
    "sea", "#3c9992",
    "muddy brown", "#886806",
    "turquoise green", "#04f489",
    "buff", "#fef69e",
    "fawn", "#cfaf7b",
    "muted blue", "#3b719f",
    "pale rose", "#fdc1c5",
    "dark mint green", "#20c073",
    "amethyst", "#9b5fc0",
    "blue/green", "#0f9b8e",
    "chestnut", "#742802",
    "sick green", "#9db92c",
    "pea", "#a4bf20",
    "rusty orange", "#cd5909",
    "stone", "#ada587",
    "rose red", "#be013c",
    "pale aqua", "#b8ffeb",
    "deep orange", "#dc4d01",
    "earth", "#a2653e",
    "mossy green", "#638b27",
    "grassy green", "#419c03",
    "pale lime green", "#b1ff65",
    "light grey blue", "#9dbcd4",
    "pale grey", "#fdfdfe",
    "asparagus", "#77ab56",
    "blueberry", "#464196",
    "purple red", "#990147",
    "pale lime", "#befd73",
    "greenish teal", "#32bf84",
    "caramel", "#af6f09",
    "deep magenta", "#a0025c",
    "light peach", "#ffd8b1",
    "milk chocolate", "#7f4e1e",
    "off green", "#6ba353",
    "purply pink", "#f075e6",
    "lightblue", "#7bc8f6",
    "dusky blue", "#475f94",
    "golden", "#f5bf03",
    "light beige", "#fffeb6",
    "butter yellow", "#fffd74",
    "dusky purple", "#895b7b",
    "french blue", "#436bad",
    "ugly yellow", "#d0c101",
    "greeny yellow", "#c6f808",
    "orangish red", "#f43605",
    "shamrock green", "#02c14d",
    "orangish brown", "#b25f03",
    "tree green", "#2a7e19",
    "deep violet", "#490648",
    "gunmetal", "#536267",
    "blue/purple", "#5a06ef",
    "cherry", "#cf0234",
    "sandy brown", "#c4a661",
    "warm grey", "#978a84",
    "dark indigo", "#1f0954",
    "midnight", "#03012d",
    "bluey green", "#2bb179",
    "grey pink", "#c3909b",
    "soft purple", "#a66fb5",
    "blood", "#770001",
    "brown red", "#922b05",
    "medium grey", "#7d7f7c",
    "berry", "#990f4b",
    "poo", "#8f7303",
    "purpley pink", "#c83cb9",
    "light salmon", "#fea993",
    "snot", "#acbb0d",
    "easter purple", "#c071fe",
    "light yellow green", "#ccfd7f",
    "dark navy blue", "#00022e",
    "drab", "#828344",
    "light rose", "#ffc5cb",
    "rouge", "#ab1239",
    "purplish red", "#b0054b",
    "slime green", "#99cc04",
    "irish green", "#019529",
    "pink/purple", "#ef1de7",
    "dark navy", "#000435",
    "greeny blue", "#42b395",
    "light plum", "#9d5783",
    "pinkish grey", "#c8aca9",
    "dirty orange", "#c87606",
    "rust red", "#aa2704",
    "pale lilac", "#e4cbff",
    "orangey red", "#fa4224",
    "primary blue", "#0804f9",
    "kermit green", "#5cb200",
    "brownish purple", "#76424e",
    "murky green", "#6c7a0e",
    "wheat", "#fbdd7e",
    "very dark purple", "#2a0134",
    "bottle green", "#044a05",
    "watermelon", "#fd4659",
    "deep sky blue", "#0d75f8",
    "fire engine red", "#fe0002",
    "yellow ochre", "#cb9d06",
    "pumpkin orange", "#fb7d07",
    "pale olive", "#b9cc81",
    "light lilac", "#edc8ff",
    "lightish green", "#61e160",
    "carolina blue", "#8ab8fe",
    "mulberry", "#920a4e",
    "shocking pink", "#fe02a2",
    "auburn", "#9a3001",
    "bright lime green", "#65fe08",
    "celadon", "#befdb7",
    "pinkish brown", "#b17261",
    "bright sky blue", "#02ccfe",
    "celery", "#c1fd95",
    "dirt brown", "#836539",
    "strawberry", "#fb2943",
    "dark lime", "#84b701",
    "copper", "#b66325",
    "medium brown", "#7f5112",
    "muted green", "#5fa052",
    "robin's egg", "#6dedfd",
    "bright aqua", "#0bf9ea",
    "bright lavender", "#c760ff",
    "ivory", "#ffffcb",
    "very light purple", "#f6cefc",
    "light navy", "#155084",
    "pink red", "#f5054f",
    "olive brown", "#645403",
    "mustard green", "#a8b504",
    "ocean green", "#3d9973",
    "very dark blue", "#000133",
    "dusty green", "#76a973",
    "light navy blue", "#2e5a88",
    "minty green", "#0bf77d",
    "adobe", "#bd6c48",
    "barney", "#ac1db8",
    "jade green", "#2baf6a",
    "bright light blue", "#26f7fd",
    "light lime", "#aefd6c",
    "dark khaki", "#9b8f55",
    "orange yellow", "#ffad01",
    "maize", "#f4d054",
    "faded pink", "#de9dac",
    "british racing green", "#05480d",
    "sandstone", "#c9ae74",
    "mud brown", "#60460f",
    "light sea green", "#98f6b0",
    "robin egg blue", "#8af1fe",
    "aqua marine", "#2ee8bb",
    "dark sea green", "#11875d",
    "soft pink", "#fdb0c0",
    "orangey brown", "#b16002",
    "cherry red", "#f7022a",
    "burnt yellow", "#d5ab09",
    "brownish grey", "#86775f",
    "camel", "#c69f59",
    "purplish grey", "#7a687f",
    "marine", "#042e60",
    "greyish pink", "#c88d94",
    "pale turquoise", "#a5fbd5",
    "pastel yellow", "#fffe71",
    "bluey purple", "#6241c7",
    "canary yellow", "#fffe40",
    "faded red", "#d3494e",
    "sepia", "#985e2b",
    "coffee", "#a6814c",
    "bright magenta", "#ff08e8",
    "mocha", "#9d7651",
    "ecru", "#feffca",
    "purpleish", "#98568d",
    "cranberry", "#9e003a",
    "darkish green", "#287c37",
    "brown orange", "#b96902",
    "dusky rose", "#ba6873",
    "melon", "#ff7855",
    "sickly green", "#94b21c",
    "silver", "#c5c9c7",
    "purply blue", "#661aee",
    "purpleish blue", "#6140ef",
    "hospital green", "#9be5aa",
    "mid blue", "#276ab3",
    "amber", "#feb308",
    "easter green", "#8cfd7e",
    "soft blue", "#6488ea",
    "cerulean blue", "#056eee",
    "golden brown", "#b27a01",
    "bright turquoise", "#0ffef9",
    "red pink", "#fa2a55",
    "red purple", "#820747",
    "greyish brown", "#7a6a4f",
    "vermillion", "#f4320c",
    "russet", "#a13905",
    "steel grey", "#6f828a",
    "lighter purple", "#a55af4",
    "bright violet", "#ad0afd",
    "prussian blue", "#004577",
    "slate green", "#658d6d",
    "dirty pink", "#ca7b80",
    "dark blue green", "#005249",
    "pine", "#2b5d34",
    "yellowy green", "#bff128",
    "dark gold", "#b59410",
    "bluish", "#2976bb",
    "darkish blue", "#014182",
    "dull red", "#bb3f3f",
    "pinky red", "#fc2647",
    "bronze", "#a87900",
    "pale teal", "#82cbb2",
    "military green", "#667c3e",
    "barbie pink", "#fe46a5",
    "bubblegum pink", "#fe83cc",
    "pea soup green", "#94a617",
    "dark mustard", "#a88905",
    "medium purple", "#9e43a2",
    "very dark green", "#062e03",
    "dirt", "#8a6e45",
    "dusky pink", "#cc7a8b",
    "red violet", "#9e0168",
    "lemon yellow", "#fdff38",
    "pistachio", "#c0fa8b",
    "dull yellow", "#eedc5b",
    "dark lime green", "#7ebd01",
    "denim blue", "#3b5b92",
    "teal blue", "#01889f",
    "lightish blue", "#3d7afd",
    "purpley blue", "#5f34e7",
    "light indigo", "#6d5acf",
    "swamp green", "#748500",
    "brown green", "#706c11",
    "dark maroon", "#3c0008",
    "hot purple", "#cb00f5",
    "dark forest green", "#002d04",
    "faded blue", "#658cbb",
    "drab green", "#749551",
    "light lime green", "#b9ff66",
    "snot green", "#9dc100",
    "yellowish", "#faee66",
    "light blue green", "#7efbb3",
    "bordeaux", "#7b002c",
    "light mauve", "#c292a1",
    "ocean", "#017b92",
    "marigold", "#fcc006",
    "muddy green", "#657432",
    "dull orange", "#d8863b",
    "steel", "#738595",
    "electric purple", "#aa23ff",
    "fluorescent green", "#08ff08",
    "yellowish brown", "#9b7a01",
    "blush", "#f29e8e",
    "soft green", "#6fc276",
    "bright orange", "#ff5b00",
    "lemon", "#fdff52",
    "purple grey", "#866f85",
    "acid green", "#8ffe09",
    "pale lavender", "#eecffe",
    "violet blue", "#510ac9",
    "light forest green", "#4f9153",
    "burnt red", "#9f2305",
    "khaki green", "#728639",
    "cerise", "#de0c62",
    "faded purple", "#916e99",
    "apricot", "#ffb16d",
    "dark olive green", "#3c4d03",
    "grey brown", "#7f7053",
    "green grey", "#77926f",
    "true blue", "#010fcc",
    "pale violet", "#ceaefa",
    "periwinkle blue", "#8f99fb",
    "light sky blue", "#c6fcff",
    "blurple", "#5539cc",
    "green brown", "#544e03",
    "bluegreen", "#017a79",
    "bright teal", "#01f9c6",
    "brownish yellow", "#c9b003",
    "pea soup", "#929901",
    "forest", "#0b5509",
    "barney purple", "#a00498",
    "ultramarine", "#2000b1",
    "purplish", "#94568c",
    "puke yellow", "#c2be0e",
    "bluish grey", "#748b97",
    "dark periwinkle", "#665fd1",
    "dark lilac", "#9c6da5",
    "reddish", "#c44240",
    "light maroon", "#a24857",
    "dusty purple", "#825f87",
    "terra cotta", "#c9643b",
    "avocado", "#90b134",
    "marine blue", "#01386a",
    "teal green", "#25a36f",
    "slate grey", "#59656d",
    "lighter green", "#75fd63",
    "electric green", "#21fc0d",
    "dusty blue", "#5a86ad",
    "golden yellow", "#fec615",
    "bright yellow", "#fffd01",
    "light lavender", "#dfc5fe",
    "umber", "#b26400",
    "dark peach", "#de7e5d",
    "jungle green", "#048243",
    "eggshell", "#ffffd4",
    "denim", "#3b638c",
    "yellow brown", "#b79400",
    "dull purple", "#84597e",
    "chocolate brown", "#411900",
    "wine red", "#7b0323",
    "neon blue", "#04d9ff",
    "dirty green", "#667e2c",
    "light tan", "#fbeeac",
    "ice blue", "#d7fffe",
    "cadet blue", "#4e7496",
    "dark mauve", "#874c62",
    "very light blue", "#d5ffff",
    "grey purple", "#826d8c",
    "pastel pink", "#ffbacd",
    "very light green", "#d1ffbd",
    "dark sky blue", "#448ee4",
    "evergreen", "#05472a",
    "dull pink", "#d5869d",
    "aubergine", "#3d0734",
    "mahogany", "#4a0100",
    "reddish orange", "#f8481c",
    "deep green", "#02590f",
    "vomit green", "#89a203",
    "purple pink", "#e03fd8",
    "dusty pink", "#d58a94",
    "faded green", "#7bb274",
    "camo green", "#526525",
    "pinky purple", "#c94cbe",
    "pink purple", "#db4bda",
    "brownish red", "#9e3623",
    "dark rose", "#b5485d",
    "mud", "#735c12",
    "brownish", "#9c6d57",
    "emerald green", "#028f1e",
    "pale brown", "#b1916e",
    "dull blue", "#49759c",
    "burnt umber", "#a0450e",
    "medium green", "#39ad48",
    "clay", "#b66a50",
    "light aqua", "#8cffdb",
    "light olive green", "#a4be5c",
    "brownish orange", "#cb7723",
    "dark aqua", "#05696b",
    "purplish pink", "#ce5dae",
    "dark salmon", "#c85a53",
    "greenish grey", "#96ae8d",
    "jade", "#1fa774",
    "ugly green", "#7a9703",
    "dark beige", "#ac9362",
    "emerald", "#01a049",
    "pale red", "#d9544d",
    "light magenta", "#fa5ff7",
    "sky", "#82cafc",
    "light cyan", "#acfffc",
    "yellow orange", "#fcb001",
    "reddish purple", "#910951",
    "reddish pink", "#fe2c54",
    "orchid", "#c875c4",
    "dirty yellow", "#cdc50a",
    "orange red", "#fd411e",
    "deep red", "#9a0200",
    "orange brown", "#be6400",
    "cobalt blue", "#030aa7",
    "neon pink", "#fe019a",
    "rose pink", "#f7879a",
    "greyish purple", "#887191",
    "raspberry", "#b00149",
    "aqua green", "#12e193",
    "salmon pink", "#fe7b7c",
    "tangerine", "#ff9408",
    "brownish green", "#6a6e09",
    "red brown", "#8b2e16",
    "greenish brown", "#696112",
    "pumpkin", "#e17701",
    "pine green", "#0a481e",
    "charcoal", "#343837",
    "baby pink", "#ffb7ce",
    "cornflower", "#6a79f7",
    "blue violet", "#5d06e9",
    "chocolate", "#3d1c02",
    "greyish green", "#82a67d",
    "scarlet", "#be0119",
    "green yellow", "#c9ff27",
    "dark olive", "#373e02",
    "sienna", "#a9561e",
    "pastel purple", "#caa0ff",
    "terracotta", "#ca6641",
    "aqua blue", "#02d8e9",
    "sage green", "#88b378",
    "blood red", "#980002",
    "deep pink", "#cb0162",
    "grass", "#5cac2d",
    "moss", "#769958",
    "pastel blue", "#a2bffe",
    "bluish green", "#10a674",
    "green blue", "#06b48b",
    "dark tan", "#af884a",
    "greenish blue", "#0b8b87",
    "pale orange", "#ffa756",
    "vomit", "#a2a415",
    "dark lavender", "#856798",
    "dark violet", "#34013f",
    "purple blue", "#632de9",
    "dark cyan", "#0a888a",
    "olive drab", "#6f7632",
    "pinkish", "#d46a7e",
    "cobalt", "#1e488f",
    "neon purple", "#bc13fe",
    "light turquoise", "#7ef4cc",
    "apple green", "#76cd26",
    "dull green", "#74a662",
    "wine", "#80013f",
    "powder blue", "#b1d1fc",
    "off white", "#ffffe4",
    "electric blue", "#0652ff",
    "dark turquoise", "#045c5a",
    "blue purple", "#5729ce",
    "azure", "#069af3",
    "bright red", "#ff000d",
    "pinkish red", "#f10c45",
    "cornflower blue", "#5170d7",
    "light olive", "#acbf69",
    "grape", "#6c3461",
    "greyish blue", "#5e819d",
    "purplish blue", "#601ef9",
    "yellowish green", "#b0dd16",
    "greenish yellow", "#cdfd02",
    "medium blue", "#2c6fbb",
    "dusty rose", "#c0737a",
    "light violet", "#d6b4fc",
    "midnight blue", "#020035",
    "bluish purple", "#703be7",
    "red orange", "#fd3c06",
    "dark magenta", "#960056",
    "greenish", "#40a368",
    "ocean blue", "#03719c",
    "coral", "#fc5a50",
    "cream", "#ffffc2",
    "reddish brown", "#7f2b0a",
    "burnt sienna", "#b04e0f",
    "brick", "#a03623",
    "sage", "#87ae73",
    "grey green", "#789b73",
    "white", "#ffffff",
    "robin's egg blue", "#98eff9",
    "moss green", "#658b38",
    "steel blue", "#5a7d9a",
    "eggplant", "#380835",
    "light yellow", "#fffe7a",
    "leaf green", "#5ca904",
    "light grey", "#d8dcd6",
    "puke", "#a5a502",
    "pinkish purple", "#d648d7",
    "sea blue", "#047495",
    "pale purple", "#b790d4",
    "slate blue", "#5b7c99",
    "blue grey", "#607c8e",
    "hunter green", "#0b4008",
    "fuchsia", "#ed0dd9",
    "crimson", "#8c000f",
    "pale yellow", "#ffff84",
    "ochre", "#bf9005",
    "mustard yellow", "#d2bd0a",
    "light red", "#ff474c",
    "cerulean", "#0485d1",
    "pale pink", "#ffcfdc",
    "deep blue", "#040273",
    "rust", "#a83c09",
    "light teal", "#90e4c1",
    "slate", "#516572",
    "goldenrod", "#fac205",
    "dark yellow", "#d5b60a",
    "dark grey", "#363737",
    "army green", "#4b5d16",
    "grey blue", "#6b8ba4",
    "seafoam", "#80f9ad",
    "puce", "#a57e52",
    "spring green", "#a9f971",
    "dark orange", "#c65102",
    "sand", "#e2ca76",
    "pastel green", "#b0ff9d",
    "mint", "#9ffeb0",
    "light orange", "#fdaa48",
    "bright pink", "#fe01b1",
    "chartreuse", "#c1f80a",
    "deep purple", "#36013f",
    "dark brown", "#341c02",
    "taupe", "#b9a281",
    "pea green", "#8eab12",
    "puke green", "#9aae07",
    "kelly green", "#02ab2e",
    "seafoam green", "#7af9ab",
    "blue green", "#137e6d",
    "khaki", "#aaa662",
    "burgundy", "#610023",
    "dark teal", "#014d4e",
    "brick red", "#8f1402",
    "royal purple", "#4b006e",
    "plum", "#580f41",
    "mint green", "#8fff9f",
    "gold", "#dbb40c",
    "baby blue", "#a2cffe",
    "yellow green", "#c0fb2d",
    "bright purple", "#be03fd",
    "dark red", "#840000",
    "pale blue", "#d0fefe",
    "grass green", "#3f9b0b",
    "navy", "#01153e",
    "aquamarine", "#04d8b2",
    "burnt orange", "#c04e01",
    "neon green", "#0cff0c",
    "bright blue", "#0165fc",
    "rose", "#cf6275",
    "light pink", "#ffd1df",
    "mustard", "#ceb301",
    "indigo", "#380282",
    "lime", "#aaff32",
    "sea green", "#53fca1",
    "periwinkle", "#8e82fe",
    "dark pink", "#cb416b",
    "olive green", "#677a04",
    "peach", "#ffb07c",
    "pale green", "#c7fdb5",
    "light brown", "#ad8150",
    "hot pink", "#ff028d",
    "black", "#000000",
    "lilac", "#cea2fd",
    "navy blue", "#001146",
    "royal blue", "#0504aa",
    "beige", "#e6daa6",
    "salmon", "#ff796c",
    "olive", "#6e750e",
    "maroon", "#650021",
    "bright green", "#01ff07",
    "dark purple", "#35063e",
    "mauve", "#ae7181",
    "forest green", "#06470c",
    "aqua", "#13eac9",
    "cyan", "#00ffff",
    "tan", "#d1b26f",
    "dark blue", "#00035b",
    "lavender", "#c79fef",
    "turquoise", "#06c2ac",
    "dark green", "#033500",
    "violet", "#9a0eea",
    "light purple", "#bf77f6",
    "lime green", "#89fe05",
    "grey", "#929591",
    "sky blue", "#75bbfd",
    "yellow", "#ffff14",
    "magenta", "#c20078",
    "light green", "#96f97b",
    "orange", "#f97306",
    "teal", "#029386",
    "light blue", "#95d0fc",
    "red", "#e50000",
    "brown", "#653700",
    "pink", "#ff81c0",
    "blue", "#0343df",
    "green", "#15b01a",
    "purple", "#7e1e9c",
];
function rgbToHsl(r, g, b) {
    r /= 255, g /= 255, b /= 255;
    let max = Math.max(r, g, b), min = Math.min(r, g, b);
    let h = 0, s, l = (max + min) / 2;
    if (max == min) {
        h = s = 0; // achromatic
    }
    else {
        let d = max - min;
        s = l > 0.5 ? d / (2 - max - min) : d / (max + min);
        switch (max) {
            case r:
                h = (g - b) / d + (g < b ? 6 : 0);
                break;
            case g:
                h = (b - r) / d + 2;
                break;
            case b:
                h = (r - g) / d + 4;
                break;
        }
        h /= 6;
    }
    return [h * 360, s, l];
}
let cooked = [];
for (let i = 0; i < raw.length; i += 2) {
    let name = raw[i];
    let hex = raw[i + 1];
    let r = parseInt(hex.slice(1, 3), 16);
    let g = parseInt(hex.slice(3, 5), 16);
    let b = parseInt(hex.slice(5, 7), 16);
    let [h, s, l] = rgbToHsl(r, g, b);
    cooked.push({ name, r, g, b, h, s, l });
}
function nameDist(colour) {
    let r, g, b;
    if (typeof colour == 'string') {
        r = parseInt(colour.slice(1, 3), 16);
        g = parseInt(colour.slice(3, 5), 16);
        b = parseInt(colour.slice(5, 7), 16);
    }
    else if (Array.isArray(colour)) {
        [r, g, b] = colour;
    }
    else {
        ({ r, g, b } = colour);
    }
    let [h, s, l] = rgbToHsl(r, g, b);
    if (l >= 0.95) {
        return { name: "white", distance: 1 - l };
    }
    else if (l <= 0.075) {
        return { name: "black", distance: l };
    }
    if (s <= 0.05) {
        if (l > 0.666)
            return { name: "light grey", distance: 1 - l };
        else if (l < 0.4)
            return { name: "dark grey", distance: l };
        else
            return { name: "grey", distance: Math.abs(l - 0.5) * 2 };
    }
    let best = cooked[0];
    let bestDist = 4;
    for (let c of cooked) {
        let dh = Math.abs(c.h - h);
        if (dh > 180)
            dh = 360 - dh;
        dh /= 180;
        dh *= 2;
        let ds = Math.abs(c.s - s);
        let dl = Math.abs(c.l - l);
        let dist = dh + ds + dl;
        if (dist < bestDist) {
            best = c;
            bestDist = dist;
        }
    }
    let bestRGB = cooked[0];
    let bestDistRGB = 3 * 255 * 255;
    for (let c of cooked) {
        let ra = 0.5 * (c.r + r);
        let dr = c.r - r;
        let dg = c.g - g;
        let db = c.b - b;
        let dist = dr * dr + dg * dg + db * db;
        if (ra < 128) {
            dist = Math.sqrt(2 * dr * dr + 4 * dg * dg + 3 * db * db);
        }
        else {
            dist = Math.sqrt(3 * dr * dr + 4 * dg * dg + 2 * db * db);
        }
        if (dist < bestDistRGB) {
            bestRGB = c;
            bestDistRGB = dist;
        }
    }
    return { name: bestRGB.name, distance: bestDistRGB, specimen: '#' + bestRGB.r.toString(16).padStart(2, '0') + bestRGB.g.toString(16).padStart(2, '0') + bestRGB.b.toString(16).padStart(2, '0'), specimenRGB: { ...bestRGB } };
}
function colourDist(c1, c2) {
    let ra = 0.5 * (c1.r + c2.r);
    let dr = c1.r - c2.r;
    let dg = c1.g - c2.g;
    let db = c1.b - c2.b;
    let dist = dr * dr + dg * dg + db * db;
    if (ra < 128) {
        dist = Math.sqrt(2 * dr * dr + 4 * dg * dg + 3 * db * db);
    }
    else {
        dist = Math.sqrt(3 * dr * dr + 4 * dg * dg + 2 * db * db);
    }
    return dist;
}
function nextFrom(colour1, colour2) {
    let r1, g1, b1;
    if (typeof colour1 == 'string') {
        r1 = parseInt(colour1.slice(1, 3), 16);
        g1 = parseInt(colour1.slice(3, 5), 16);
        b1 = parseInt(colour1.slice(5, 7), 16);
    }
    else if (Array.isArray(colour1)) {
        [r1, g1, b1] = colour1;
    }
    else {
        ({ r: r1, g: g1, b: b1 } = colour1);
    }
    let r2, g2, b2;
    if (typeof colour2 == 'string') {
        r2 = parseInt(colour2.slice(1, 3), 16);
        g2 = parseInt(colour2.slice(3, 5), 16);
        b2 = parseInt(colour2.slice(5, 7), 16);
    }
    else if (Array.isArray(colour2)) {
        [r2, g2, b2] = colour2;
    }
    else {
        ({ r: r2, g: g2, b: b2 } = colour2);
    }
    let dist12 = colourDist({ r: r1, g: g1, b: b1 }, { r: r2, g: g2, b: b2 });
    if (dist12 == 0)
        r1 -= 1;
    let best = cooked[0];
    let bestDist = 3 * 255 * 255;
    for (let c of cooked) {
        let dist1 = colourDist({ r: r1, g: g1, b: b1 }, c);
        let dist2 = colourDist({ r: r2, g: g2, b: b2 }, c);
        if (dist2 < bestDist && dist1 > dist2 && dist1 > dist12 && dist2 != 0 && dist1 != 0) {
            best = c;
            bestDist = dist2;
        }
    }
    return best;
}
function nameColour(colour) {
    return nameDist(colour).name;
}
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