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ABSTRACT
_ An investigation of saturated colors is undertaken to supply more

practical shading corrections by teking advantage of less stringent color
. tolerances for saturated color space, :
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INTRODUCTION

‘Visual coloyr shading depends on & men's ebility to distinguish color differences,
and his shading experience to correctly discern the colorants needed for an
acceptable color meteh, Since the eye is the final arbitrator of all color
metching, instrumental color definition should parallel visual definition as
closely as possible. Recent and continuing studies describing the instrumental
measurement of visually accepted color matches indicate that visusl tolerances,
though tight and nearly symmetrical sbout the standard for products of moderste
saturation, become less strict as saturation increases. Visual tolerance zones
become elongated in the saturation direction and offset from the standard center
point.

Saturated colors pose special problems to instrumental shading that were not
presented to the visual shader. Computerized vector shading attempts to provide
a numerically perfect color match in all regions of color space. This need not
be accomplished for & good visual match of saturated colors, and production
efticiency is cut vhen it is attempted. Unrealistically large additions of
colorant are often necessary to achieve instrumental color agreement when e
-fraction of this amoun‘b‘ is needed for visual agreement.

This study was initiasted to present possible methods of assimilating visual
appraisal into instrumental shading of saturated colors.

RESULTS

1. A 780-1ine yellow and & T80-line red were successfully shaded by menual
calculations involving only lightness and hue from on-load positions
significantly more saturated than the product standard. The colorant
edditions (hits) caleulated this way reduced the smount of colorant '
needed for shading to quantities closely approximating visuel experience.
Proper on-load positioning is importent for the successful operation of
this method. Conventional vectors should be used when the betch is not
sufficiently saturated with respect to standard. The hits made in this
menner are termed two-dimensional or planar hits.

2. Readings vere encountered for which no solutions were obtainable because
no combination of colorant gave the need_ed preser:tbed movement .

3. No successful shading technique that wou.‘i.d decrease hit size was found
for sa,turated oranges.,

4. Bits calculated by enalog computer could be reduced in size by removing
colorents with high shading concentrations that provided vector movement
approximated by another colorant from the sheding scheme. Under these
circumstances the asnalog computer geave hits very similer to those calcu-
lated nianually, if the vector card vere modified to show only the lightness

" and hue effects of the remaining colorants.

5. The planar hits without redundant colorants did not alweys provide better
hits than with these colorants since maneuverability (the vector scheme's
ability to provide shading corrections for any on-load position) was
sometimes hampered greatly.
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1.

2.

3.

k.

CONCLUSIONS

‘Specific planar functions numerically describing color differences by

incorporating only lightness and hue may be used in specialized cases
to more closely spproximate visually prescribed hits for saturated
yellows and reds. This method will not shade seturated oranges to
visually acceptable positions.

Many la.rg;e hits may be reduced by removing redundant colorants from the
sheding scheme.

Each problem product must be examined independently to ascertain if
elther or both of the above methods will eid in providing Production
with useable hits.

The job of shading mey be mede eamsier by formulation that considers the
needs of instrumental shading. Providing balanced colorants giving
nearly equalateral vector movement and formuletion that takes into account
the offset tolerances of saturated colors may help.

RECOMKDATIONS

1.
2.

3.

c.ont:lmaed study of visual-instrumental tolerance correlat:lons;

Problem products be studied to find end remove sny high concentration
colorents that give redundant vector displacement. Care must be exercised
80 the.t meneuverability is not greatly reduced.

Emergency degenerate vectors may then he established, if necessary, to
handle cases requiring further consideration of the hit size.

I;‘REPARED BY: j : m f" ‘

8. W. REMEWTER

APPROVED BY:_ 2 H ()M

R. H. VINING
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DISCUSSION

The Modified Adams Color Coordinate System describes a point in color space
by the set of orthogonal sxes; lightness (L), Red~Green (a), and
Yellow-Blue {b). Matching a color standerd is accomplished by constructing
a like coordinate system about the product standard. Each colorant in the
product is described by a vector (AL, da, 4b) enchored at the origin.

At the present time, instrumental shading by vector movement simultaneously
controls esch axis equally until the bateh is within a nearly cubical tolerasnce
range centered on the product standard. This can be described as shading to
minimige the function E = (AL® + Aa? + Ab?)}/2, Studies of saturated yellows,
oranges, and red indicate that it is not necessary to control all coordinates
within the same tolerances for a good visual match.

Saturated yellows must be controlled for lightness (AL) end Red-Green hue {4s},
but have o wide (Ab) tolerance as illustrated by the pessing delts values of
the following., Greater positive (Ab) varistion, or increased saturation, can
be tolerated visnally them can negative (Ab) veriation, or desaturation.

Yellov
Product Code AL da LI
A780~1226 , +0.05 +0.16 +3.60
0-780~T5306 -0.05 -0.22 +0.89
: 0,03 -0,11 T $0.46
116-1346 +0.16 -0.06 +0.79
27340k 40,12 -0.19 -1.20
‘253-52h22 0,24 . -0,22 +0.83
, +0.35 -0.10 ~1.07
443126545 +0.15 ~0.38 +3,38
“'00 50 "003" *3.» 62
- +0.32 -0.56 +5,37
#¥83.26841, -0,17 +0.3% +1.1h

The visual tolerance range, though nearly cubical for products of moderate
saturation, becomes elongated perpendicular to the lightness-hue plane as
specified saturation increases. .

? Du Pont Registered Tradenark

##Data by G. C. Cline, S.8.F., "Zone Charts for Yellow, Orange end Red
Dwux®' ", letter to W. H, Bdwards, February 8, 1965. :
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Saturated Reds follow much the same pattern as the Yellows, Reds need to

be controlled more for lightness (AL) end Yellow-Blue hue (Ab), than for {4a).
Again, it is more difficult to perceive too much Red (increesed saturation)
than too little Red (desaturation) in a seturated Red. The following passing
panels Indicate the lesser importance of controlling (Ae) compared to {AL)

and {4b).
Product_Code AL _fa &b

A780-59758 «0,02 42,17 +1.61
- 0,02 +1.k6 +0.18
868-99130 T =0.12 +0.68 -0.03
868-98138 -0,22 +0.58 +0.37
93-2h118 ~0.06 +1.16 +0,30
| -0,28 +2,16 +0,62

-0.88 +1.86 +0.07 .
0,72 +2.34 +0,1h
-0.12 +1.h5 +0.80
«=0.56 +1.2% «0.07

There is greater restriction on iightness variations than either {(Aa) or (Ab)
for oranges. The tolerance zone mey be elongated parellel to a line passing
through the sbsolute origin of color space and the polnt in color space
nexrking the product standard, :

Product Code AL ! -
2#3;9202_9 +0.30 +0.51 +0.58
A780-~082 -0.18 +0.70 +1.29
83-19045 0.00 +0.62 +0,78

' : +0.10 +1.10 +0.48

Moditied Instrumental Shading Techniques

Saturated Reds and Yellows often require unrealistically large additions of
colorent, end the corresponding smount of resin, to achieve an acceptable -
instrumentsl color match by minimizing E. A significant decrease in the emount
of colorant necessery for shading cen be had by taking advantage of the less
stringent visual tolerance zones of the saturated reglon of color space.
Specific planar functions vwill permit shading to a visually acceptable point

* providing the on-load. delta values insure sgainst visually perceptible desaturation
at negligible hue veriation.
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The planar function for aa}ure:bed Yellows deletes the {Ab) effect and shades
by minimizing (ALZ + 4a?)} Comparisons to conventionsl shading for
A780-1226 indicate the effectiveness of this method for difi‘erent on-load
positions.

T. On-Load AL = +1.53
Aa = +2.15
Conventional Hit (412 5 ba?)/2
24.0% 42687 0.79% T743-123
0.12%  h2-622 0.0 ho-pl
0.0165  ha-22h
24,1k%  Total 0.82% Total
3.4% of conventional hit
Computed Outcome (C:0.) £.0.
AL= 000 ' AL = +0.01
da = 000 da = .000
Ab = 4¢.06 : A = 4g.86
II.  On-Load AL = 40,42
48 = +0. 49
© Ab = 1,52 _ v
Conventionel Hit (a2 + pa?)3/2
15 L] 2’ 52-68? : Oo 009% u2-22'¥

0,11  ba-6e2

15.31% Total ' ‘
0.06% of conventional hit

C.0, C.0.
AL = +0.2} AL = =002
Ag = =0,10 da = -0,02

&y = "0036 Ld = "'0.86
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IITI. On-Load AL = 40,42

ba = -0.49
Conventional Hit (812 + pe2)2/2
.00282 '{hs_g{éea 0.06% h2.622
. 3.90 42-687 0.002% ho-224
0.09% h2-622 ‘ ‘
0.062% " Total
b.27% Total ’
1.5% of conventional hit
€0, | €00
AL = ~0,01 AL =°+0,02
Aa = 40,02 Aa = %0.01
Ab = +0.03 Ab = 40,82
IV, On-load AL = «0,k2
) Aa = #0.49
Ab = +1.52
Conventionel Hit (812 & ag2)1/2
1,56% Th3-123 ‘ 1.54% 743-123
1.2% 42687 :
0.01% 42622
2.71% Total '
55.6% of conventional hit
€0, T Ce0e
AL = 0,01 AL = +0.02
A = 000 Ag = +0,01

Ab = +0.05 Ab = +0,26
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AL = =0.k2

V. On=Load
A&- = “‘0.&9
ab = 41,52
Conventional Hit {412 + ag2)i/2
e g A
. [ § A » d 2 22 "
. 8.04% Total
8.47% Total ,
9h.9% of conventionsl hit
£.0. €0,
AL = 0,01 AL = =0,03
Aa = +0,07 Aa = 0,03
4b = +0,03 ab = 42,36
VI. On-load AL = 41.92
da = +3,.62

chVentibnal Hit

4o = +4,30

Sanz * Aazza/z

11.4% 42687 2.68% Th3-123
. 0:05% k2-224 _0.05% h2-224
1;.&55 Total 2.73% Total
23.8% of conventional hit
.0, .0,
AL = 000 AL = =0.01
da = 000 Aa = +0,00
Ab = +0,10 4b = =1.41
VII. OneLoed AL = 41,20
' Aa = 41,69
Ab = +2.9h

Conventionel Hit

- 1.04% U2=68T
0.05% h2-622
10.k7% Total
. G.0.
_AL = 4‘0»02
Ae = +0,01
&b = +0.10

(a2 + aa?)i/2

0.65% T43-123
0.028% h2-22%

0.68 Totel

6.5% og g'onventional hit
AL = 000
8a = -0,02
Ah = +°.36

DUP030002357




VIII. On-Load AL = =0,57
Ab = 40,0k
Sonventionsl Hit . {812 + pe?)t/2
0.44% 743~123 _
3.3% h2-686 3.44% L2..686
9.7% 42-687 0.03% h2-22)
13.44% Totel 3.47% Total
25.9% of conventionel hit
¢.0. C.0.
AL = -0.15 : : AL = +0,0%
da = 000 Ag = +0.01
Ab = '5‘0.01 Ab = 92-23
IX.  On-Load AL = «0,53
‘ Aa = -0,10
&b = 0,00
Conventlonal Hit (812 + pa2)}/2
1.1% ~ Th3-123
6.5%  42-686 7.72% L2-686
_0.06% 42622 ,
7.66% Total
100.85‘ of conventionsl hit
. G0 : C:0.
AL = ‘"o.lh . AII = ‘0011
da = =0.08 da = 000

b = +0,02 Ab = +1.01

In all tests bub IX the hit size was reduced at least slightly. Test VI end
VIII predict end points that may be too dessturated to be acceptable.
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The following detum shows how closely the hit minimizing (AL? + 8a2)}/2 matches
the visually prescribed hit for YT97-78068, Yellow with on-load figures.

AL = +0.80
fa = 41.29
& = 0,24
Conventional Compuber Hit ¢.0.
5.3% - h2-686 Ay, = 20,44
0.17% h2-622 A = +0,39
_0.019% h2-22h ab = +0.09
5.49% Total
(a2 + 802)3/2 Byt €.0,
0.015% ko.20h AL = -0,01
da = +0,01
’ Ab = =1,52
0.27% of conventional hit
Visually Prescribed Hit Actval End Poin®
0.01% © hgaz2h _ AL = 40,12
o Aa = +#0.16
Ap = s-o.oll-?

giving an acceptable visual match.

The planar function for the Red portion of the color solid would be (AL2 + 4v2)3/2,
Again the batch should be loaded sufficiently Red to standsrd to insure against
vigually perceptible desaturation at tle end point. The following tests for
ATd0-59T758, Red, indicate the effectiveness of this formule for varying starting

points. .
I, On-Load AL = 40,73
- A.a = +b02h
&b = +2.83
Conventional Hit | {12 + ap2)t/2
2.76% T43-655 0.38% T43-123
0.36% 743-123 0.06% 42224
0.07% Lo-goh "'k:'
- 0.l P
3.19% Total D1k [Toteld
| 13.8% of conventionel hit
£:0: | £0.
AL = <0.07 AL = +0.03
A = +0.09 de = +0.91

ib = =0.05 : &b = =0.02
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II. On=load AL = =0.64
‘ da = +0.5h
Ab = “’O.olt" .
Conventional Hit (AL2 + ap2)3/2
. 3.6% - Th3-655 ' 1.558 T43-655
0.25% Th3~123 0.25% .  Th3-123
3.87% Total ,
k6.5% of conventional hit
. c.o.c N 'COOG
AL = =0,04 AL = 0,07
4a = +0.05 Ag = +0.61
Ab = -0,02 o &b = =0,10
bg = "0007
&b = +0,.k9 :
Conventional Hit M
0.20% T43-123 0.21% Th3-123
105.0% of conventional hit
c..o- c00§ ‘
AL 2 =0,01 AL = +0.07
Ag = .-Oohﬁ da = "0:030
Ab = +0.18 , Ab = +0,02
IV.  OnelLoad ' AL m «0.%3
Ae = +0.65
&b = 40,35
1.71% . 743655 0.57% Th3-655
0.20% Th3-1223 0,198 Th3=123
0,01% 42.22) -
T 0.76% Total
1.92% Total .
30.6% of conventional hit
} COOe c"O_Q
AL = ~0,01 AL = +0,03
da = +0,01 _ - Ba = +0.5h

&b = 000 , ‘Ab = 40,07
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v. On-1Load AL, = +0.54
8a = «0,40
Ab = "0 L] 34
Conventional it @2 + )12
2.95% 743-655 -3.04% 743~655
_3.60% 743300 4,07% 743~300
| 108.5% of coanventional hit
_c. o. 'c. 0 )
AL = 40,01 - AL = 000
da = -0,07 . da = -0.16
Ab = 40,02 Ab = +0.05
Aa = 1,51
Conventional Hit (aL? + ab2y1/2
6.35% 243-655 4,262 743-655
2.40% 743-300 3.40% 743-300
0,042 42-224 '
0.66% Total
8.79%2 Total _
109,92 of conventional hit
€.0. .0,
AL = 40,01 _ AL = +0,09
da = +0.01 . fa = 42,02

4b = -0.01 b = =0.02

Batches of this material that are light and blue to standard present
a problem as there is no vector movement out of that quadrant.

The planaxr functioﬁs are useful only in the sections of color space
near the +a or +b axes, where one absolute coordinate is larger than the other.
They are of no use for shading orange where -a and b are more or less equal.

In most instances, saturated products are shade wvariations of a single
plgment, or two similar pigments. Similar pigments require high concentrations
for relatively small vector movements when letdown in each other. Saturated
yellows may be mostly W-686 and/or W-687. Oranges may be mostly W-622, and reds
mostly W-655 and/or W-300. For example, 42-687, used in A780-1226, requires a
concentration of 24,9% for a vector movement of 2.53 N.B.S. units. 743-123, also
used in this product, moves into the same octant, (+,-,~), as 42-687 and requires
a concentration of only 1.72%. The largest movement of 42-687 (Ba = 2.12) can
be duplicated by 743-123 with a 40% saving of material, There is no great lcass

- in maneuversbility since the product has four remzining component colorants.
The following points were calculated by computer for A780-1226 without using
42-687 for shading purposes. The percentage of the conventional hit (previcusly
gtven) follows each calculation.
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Aa = 2,15
ab = +4.09
ait Computed .Out;co,tg_g_ ‘
1.42 743-123 AL = 40,02
0.0252 42-622 . 42 = +0.03
20.032 §2—-224 ab = +0,16
1.43% Total
- 3:9% of conventional hit
1I. On=Load AL = +0.42
da = 4+0.49
Ab = 1,52
Hit C.0.
0.78% 743-123 AL = 000
0.02% 42-622 ba = 000
0.009% 42-224 Ab = 4+0.04
0.812 Total ,
- e . 3:3% of conventional hit
III. On-Load AL = ~0.42
Ag = +0.49
Ab = +1.52
it €.0.
1.58%  743-123 AL = +0.08
4z = ~0,05
&b = 40,09
57.0% of conventional hit
Iv. On~Load AL = 40,42
Aa - "00&9
Ab = +1.52
Hit C.0.
0.022 42-622 da = 20,04
0.002% 42-224 &b = +0.04
0.75% Total ,
— 18% of conventional hit
v. On-Load AL = ~0.52
bb = +1.52

Bt

1.78%  743-123
43% 42-686
0.06%  42-622

c..‘cﬂ

0L = "’O«Ol
da = 0,01
ﬁb L "‘0. 07

72.4% of conventional hit
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VIa On-'.'.oad AL w +1.92
Aa = 43,63
Ab = +4.30
0.03% 42-224 AL = -0.11
Az i +0940
Ab - "0006 .
— . _ 0.76% of conventional hit
VII.  On-load AL = 0,57 |
da = 40,96
b = +0.04
Bt C.0.
9.1% 42-686 : da = 40.19
0.01% 42-224 Ab, = -0,02
75.22 of conventional hit
ViIiIi. Cn-Load AL = -0,53
Aa » ~0,10
Ab w "".0909
Hit €:0.
0.321 743-123 | AL = -0.28
2.5% 42-686 da = -0,15

2.822 : Total

o _36.8% of conventional hit

All hits were improved by at least 25% of the conventlional hit. This
is not & . planar method and does not require proper on~load positioning for
use, _ : ,

. Once the extranecus 42-687 is rewoved from the vector card the com~
puter is capeble of assimilating the planar method. Only the lightness and
hue components- are recorded on the shading card. It will again be necessary to
have correct on-load positioning for effective use,

Examples
1. On-Load AL = 41.53
Aa = 42,15
Ab = +4,09
Hit C.0.
0.72% 743-123 , AL = 40.04
_0.027 462-224 Aa = 000
| Ab = +0.86
0.74% Total
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1I. On~Load AL = 40,42
Aa = +0.49
Ab = 4+1.52
Hit C.0.
0.0072 42224 AL = +0.04
fa = +0.04
ab = +0.93
Ag = 43,63
&b = +4.30
Hit €.0.
1.82% 743-123 AL = =0.05
0.8% 42-686 ba = ~0.02
0.03% 42-224 b = -1.36
2652 Total
Iv. On=Load AL = 41.20
da = +1.69
6]: = +2o94
Hit C.0.
0.4% 743-123 8L = «0,02
0.02% 42224 ba = 000
‘ b = +0.42

If 42-687 were mnot removed, tests I and II would mot change., Tests
111 and 1V, however, would change to:.

111, Hit C.0.
13.2% 42-687 ' i = +0.05
0.027  42-224 i = 40,04
| - \ b = 40,35
13.22% Total
v. Ht C.0.
2,5% 42-687 £ = 40,05
0,02% 42-224 B = 40,06
— & = 40.87
2,522 Total

Conventional hits for A~780-59758 can be improved by removing 743-300
from shading use. 743-300 moves to the same octant as 42-224 and has 275 times
the concentration of 42-224, Mansuversbility is hampered in this case, as only
three vectors remain for shading. Tests I, IV and V were not satisfactorlily

shaded.

I. On-Load AL = 40.73
ba = 44,24
Ab = 42,81
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Hic £:0.
0.28% 743-123 AL = 40,40
0.06% 462224 Aa = -0,.65
Ab = 40,32
0.34Z Total :
e d0- 7% of conventionel hit
11. On~Load AL = 0,64
Az = 40,54
Hit C.0.
1.9% 7438655 AL = =0,08
0.22%7 743-123 da = 40,15
2.13%2 Totai
, 35% of conventional hit
11I. On~Load AL = ~0.19 '
Ab = 40,49
Bit C.0.
0.112 743-123 AL = ~-0,02
R Aa = "'00 23
ab = 40,16
2% of comventional hit
Iv. Don-Load AL = +0,54
ha a2 ‘-"0040
Ab = =0,34
Hit C.0,
0.192 743~655 AL = 40,58
_A_a Lo "0-34
Ab = ~0,23
2.9% of conventional hit
Y. On-Load AL = "".00‘#.3
' Aa = "09 65
Ab = 40.35
. Hic .0,
»06% 743-123 AL = ~0,32
Aa = "0:;71}
Ab = $0.17

11%Z of conventional hir
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VI. On~Load AL = -0,43
Ab = +0.35
Hig €.0,
1.712 743~655 AL = 000
0.21% 743-123 Ag = 40,01
20012 42-224 &b = 000 .
1.927 Total 100% of conventionai hit

The majority of tests calculating - planar solutions by computer gave

. better solutions when 743-300 was included in the shading scheme.

Planar = solu~

tions excluding 743-300 closely followed the manually computed solutions. Only in
the first test did removing 743-300 improve the hit.

I. ' On-Load AL = 40,73
ba = 44,24
Ab = 2.81
A with 743~300 C.0,
6112 T 743-300 AL = ~0,02
0.94% 743-123 da = 42,13
» ab = 40,04
7.04% Total
220.7% of conventionmal hit
0.28% .743-123 AL, = 000
0.05% 42-224 Aa = 40,89
‘ &b = 000
0.33% . Total
10.32% of conventional hit
iI. On-Load AL = +1.14
“8a = 42,03
Ab = 40,79
A with 743-300 C.0.
0.81% 743~655 AL = 000
2.81% 743-300 da = +1.57
ab = 000
3.62% Total

R wio 743-300

5,022 743-655
0,072 42-224
5.,09% Total

104.9% of comventional hit
c.ol
‘AL = 40,08
Ab = ‘1.55
db e "'0.11

146,.4% of conventional hit
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III, On-Load AL = +0.54
. Aa = -0,40
Ab = “‘_0-34
A with 743-300 C.0.
. 2.17% 743-655 AL = 40,01
2.43% 743-300 Az = -0,06
, Ab = =0,01
4,602 Total ,
70.2% of conventional hit
B_wfo 743-300 C.0.
6.762 763655 AL = +0,06
_06% 42224 Aa = ~2,98
Ab = "'.0003
6.82%, Total .
‘ _ _ 104,42 of conventional hie
v, On-Load AL = 40,86
Ab = +1.01
A vith 743-300 C.0.
2.847 - 743-300 AL = 000
0.03% 743-123 Aa = ~0,50
. &b = 000
2087 . Total
. 90.25% of conventional hit
B w/o_743-300 €.0.
3.722 743-655 AL = -0.11
_0.06% 42-224 da = =3,37
Ab = 40,07
3.78% Total

118.92 of conventional hit

These tests make it evident that, although the modifications may
help to shade certain problem products, no set method for all saturated colors
is forthcoming. It seems that 42-687 can be removed f£rom shading comsideration
for A~780-1226 with no harmful effects. Maneuverability is not restricted, and
a useable planar function ig obtained. A-780-59758 does not lend itselfss

readily to the preceding methods,
positions to an undesirable degree.
decressed by using planar methods.

Removing 743~300 restricts shading from some

Hit size is increased as often as it is
Only in certain cases will vector card

nodiflcations achieve the desired objective., Fach problem product will have

to be investigated to determine if these methods, either singularly or in com-
bination, will aid im providing more useable hits.

. A correlation may be formed between the sbsclute color cocrdinates
A and B and the visual tolerance region for a given product, Weights for (4a)
-and (Ab) can be.calculated as a function of saturation and the perpemdicular
color coordinate, The factor Wa for (42) would be ~
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« 38 =

(k3 82 ) . (Ka B2

S e ol
¥ " (s 83 (3% = B%) *’{Azf;“gz)zfz

such that

1, Ka is an experimentally datermined constant giving the ratio of
Wa + u WL (the lightness factor). If, for example {AL), (Aa) and {Ab) must be
equally contrelled for am ovange with A = B, then Wa = 1.0, Neglecting C/S,
Kg would equal 2.0,
232 28
Wg = g8 = 7 pfw 1.0

If (Aa) and (Ab) tolerinces were twice the (AL) tolevance for thia
ocrange Kg (and Kbp) equals one.

32
Wy = Z " 0.5

2, C is an experimentally determined constant to increase the weight
as saturation decreases causing the rolerances to equalize,

As Wy (x = a,b) goes to zero, the necessity of close control for axie
x decreases.

The weighte ghow a pattern for A-780-1226, A-780-59758 and 0-780-98166,
a saturated orange, that follows the tolerances presanted earlier in this dis-
cugsgion,

1. Let wL b 1.0
2. Kg =Ky = 1.0
3. C=» 0

8. A~780-1226

| . B2 v ,
Wg = 10,1482 + BY ° 0.98
(0.148)%

W = (0.148)2 4+ BE = 0,02
b. A-780-59758
A= 1.91B

Uy » e sw o+ B » 0.2

(1.91B

o wlﬁng g- " F- y
wh &3 (10913)2 '}' BZ a 057_9

&, A-780~98166

A = 0.98

& B 0.55

=1

8
-]
3
‘as

b

[
B

+ 8% = 0.43

@,
L

Y
=]

=
&

o

W,l’;ﬁ
¢
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These welights do not account for the offset of visusl acceptance toward
inc¢ressed saturation. They do help to reunite the yellow, orange and red
portions of color space, partitioned by considering the planar shading
sclutions which are applicable only in regions near the sbsolute color axes,
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