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Color threshold formula LABINDS 1985 (JND=just noticeable difference)

DEnp=Yo[(AY)*+ (g0 W + (B Ab W™/ (s+a¥’)
a =x/ly ag=x,1y, b=-04z/y k=-042z/y,

a'=g,+(a—-4a)/(1+0,50a-3g0)
"=h,+(b-h)/(1+0,50b-h0)

n = D65 or A (surround)

Y =(Y,+Y,)/2 AY=Y,-Y, Aa"=aj-a; Ab"=b;-b;
s=0,0170 g=0,0058 g=10

8%=10 B=18 Y=15 surround D65

8%=10 B=17 Y=10 surroundA

Just noticeable difference (JND) in four colour directions
AY :<:onst(s+q\ﬂg)/Y0
Aa"-Y=const (s + qu)/(YO- &)

Ab".Y=const (s + qu )/ (Yq- by in chromaticity directiorY B
Ac,,-Y=const (s + qu ) (Yq -[302+b02]1/2) in any chromaticity direction,,

in luminance directiohWWN

in chromaticity directioRG
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Color threshold formula LABIJNDS 1987 (JND=just noticeable difference

nonlinear name and relationship with tristimu- | notes
color terms lues valueY and chromaticitity (a, b)
WN-response |response in white—black direction Fy = 1/(1+A>"Y)
or scaling T*L =£Aq/A7-log(1+A7-|Y1 - Yl -Fy) is identical for the
function with  Y;=Y-05AY three responses
T Y,=Y+0,5AY Yp, tristimulues valug
RG+esponse |response in red—green direction Zf tk)l(eysurround @)
or scalin T*_ =*Ag/Az-log(1+Ag|a Y-F =X
function ? witlh a15/= : _ 3 (5 AY3 loy Z-2| v) bf —0,4 (Lox-y)ly
L ay=a+05AY C_j[ﬁ)_%’:]]]z} 112
YB-response | response in yellow-blue direction (@, by) chromaticity
or scaling T* =*Ag/A4-10g(1+A4: by o~bp| Y Fy) of the surround (n)
function with b =b-0,5AY
T b, =b+0,5AY A1=58, Ap=0,39,
radial physiologicalresponse irradial direction A3=0,85, A=0,37,
physiological |1+, = const[log(1 + Ap'Y + A, ey 7-¢ol Y) |As=3L, A6=19,
response - log(1 + Ay-Y) ' A,=0,015
o sc_allng T*c = achromatic + chromatic response physical:amplitude
fflJ_DCt'On - achromatic response modulation
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N: no 3D-linearization (OL) in file (F) or PS-startup (S), page 1/1
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Colour spaces CIELAB 1976, sRGB, & elementarpstwaldspace oRGR

nonlinear name and relationship with tristimulues valueY notes
color terms g= 1/2,4 = gamma
lightness |« o =116 (Y/Y,)*~ 16 (v>08) |CIELAB 1976
CIELAB B
alAB approximation: L*,; ,5=100 (Y/Yn)g (Y>0) = L0
triangle T*rom.d=100 (Y/ Yg 4)° (¥ >0; 7<=Yq <=100) SRGB Yows = 100
brillance ' g 9 Ysrom = 22,71, 7
SRGB,, See =100 (Y/Yn )™ (Yn/ Yoq) Yscuve = 78, 29, 93
IEC 61966-2-1 =L* a8 (Yn! Yoq ) d = device colours
triangle T* rea 100 (Y1 Y, )% (Y >0; 7<=, <=100) | ORGBs Yow. = 100
brillance ’ ‘g g Yorees = 41, 62, 19
oRGR,, see =100 (Y/ Yn ) ( Yn / Yo,e) Yocmye = 45, 26, 84
CIE R1-57 =% ag (Yo Y, e)g e = elementary colour
- _ g|0= optimal colours
ngTel?::gee dT*ORGB,e/ dy= dL*aLAB /dy. ( Yn / Yo,e) of Ostwald
I = g-1 (¢] f i

threshold =1009(Y/Y,) ~-(Y,/ Yo,e) of maximum

* - _ 1-g g chromatic value G,
dT%ree el | dY=const(Y/Y,) "-(Yoe! Yy) <ee CIE R1_57
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Elementary colour space withOstwaldcolours oRGRE,, and colours tRGB:

nonlinear name and relationship with tristimulues value notes
color terms Y, and the chromaticity values(x,y) o= 1/2,4 = gamma
triangle *sree 100 (Y1 Y, o )° (v>0; 7<2v, <=100) | ORGEs Yowe = 100
brillance ORGE.€ °’eg o 41,62,19<¥Rrea<=100
0RGR,, See =100 (Y/Y,) - (Yn/ Yore) 45,26,84<cyy<=10(]
CIE R1-57 =L* g (Yo ! Y, e)g e = elementary colours

- o = optimal colours
GG ree. 100 (Y1 Yye)? (Y20, 7<2,=100) | ot ostwald
brillance g i _
{RGB of top =100 (Y/ Y, ) - (Yn! Yee) 0:‘]maX|rtr.1umI .

. _ g | chromatic value

s arEell _L*aLAB . ( Yn/[Yn + pco(Yoe_Yn)]) see CIE R1-57
Il‘!m'nance di*reg e/ AY=dL* ag /AY-( Y,/ Yie ) |t = colours on top
difference =10 ' Y/Y g-1 Yo IY. ) ’ of colour triangle
threshold | = 10@-( n) (Yol Ye) B

* = 2 1-g g eo
di tRGB,e‘l dY=const (Y/Yn) (Y n+pco(Yoe_Yn)]/Y n) = rel. excitation purity
chromaticity | 4= /da=L* d[(Y /Y, )9 1/da Pco = Peo* Yo/ Y
difference tRiB‘e aLAB n® ‘te o Peoa= (@ = a)/(a, - a,)
threshold | 98 as([Y n+Pood Y oe Y VY 07 TY 0= Y JIY
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TUB-test chart UE10; Colour thresholds and colour spa@gsut: w/irgb/cmyk —> w/rgb/cmyk
LABJNDs 1985&87, oRGBe, tRGEmd line elements  output: no change
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