Transformation between theJudd tristimulus and opponent values

Transformation between theJudd tristimulus and opponent values

For the antagonistic spectral elementary colours

Ag= 475 NmAg= 502 nmA, = 574 nmAg= 494¢ nm

the coordinate;, (i=1 to 3) are used instead of modern coording@sh.
Relation between opponent and spectral colour values:

IXND By @y, 90 (N0 00,9093 0,3338 -0,013 XA
OYONC= Bor ag anC-(A)C= 01,0000 0,0000 0,0000004N0  (2)
ZAND Rg; ag, ags] A0 (10,4494 ~0,0574 ~0,41361 XA

The tristimulus valueXy, X, X3 andX, Y, Zneed the same transformations.
The normalized purity da&, andb, are defined in LabMUN 1969 as follows
a,na,~n XX =28 (3) b XIXexdx (4) xFlxgx ()
Use of equations (2) to (5) Ieads to:

X0 [By; a1p8,/n, Aysh,

YO= @y, azzaﬂ/n ang EID(IJ(S) withx=X/(X+Y+Z) andy=Y/(X+Y+2)  (7)
Z0 [3g agay/n, aub 0,0

x=[ayr+ag2,/n, *alé)rJ/ [211+8p1+a51+ (B12+z+ 350 Nyt (By3+2p5+agd byl It
Y={@or+ar2,/n; *azaer/[al1"321+331(312+azz*332)/“ i*(a13+ag3taggbyl
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For the antagonistic spectral elementary colours For the antagonistic spectral elementary colours
Ag= 475 NmAG= 502 nmAy = 574 nmAg= 494¢ nm Ag= 475 nmAg= 502 nmAy= 574 nmAg= 494c nm
the coordinate; (i=1 to 3) are used instead of modern coording@sh. modern coordinates &, b are used instead &f(i=1 to 3).
Linear model equations between spectral colour values in both directions: Linear model equations between spectral colour values in both directions:
XA My by, bygd XA)D 00,0000 1,0000 0,00000 CX(A)D O\ O By by, bys0 XA 00,0000 1,0000 0,00000 (XA
SUNCE oy bas b JNC= 02,9797 ~2,6662 ~0,09600 (YWD (1) Ca(\) 0= Iy, by, bysJNC= 02,9797 -2,6662 -0,09600 (YN (1)
XA [bay by by N0 30,4139 14571 ~2.40460 [Z(A)I Cb(A\)O My, by, by AAD 50,4139 1,4571 -2,40460 CHA)D
IXND By @y, a0 (N0 00,9093 0,3338 -0,0133 XA X\D By ar, a0 O(A) 0 00,9093 0,3338 -0,0133] ((\) O
Y= Ro; ap aps-A\= 01,0000 0,0000 0,00003F%MN0  (2) OY(\O= [@y; ay, a3 -CA(\C= 01,0000 0,0000 0,00003 CAM)D  (2)
CZAND Rg; ag, agsd A0 00,4494 -0,0574 ~0,41360XgA)0 DAND [Bg; ag, a0 (b(AMD 00,4494 -0,0574 ~0,413671 Ch(A)J
The tristimulus valueX,, X, X3 andX, Y, Zneed the same transformations. The tristimulus valuek, A, B andX, Y, Zneed the same transformations.
The unnormalized pumy datgandb,are defined in LabMUN 1969 as follows: The unnormalized purity dat andb are defined in LabMUN 1969 as follows:|
XXX (3) bEXIXExYx (4) XF=1Xmx ) FEXY=Xly (3) - bEzY= ) Z=1xy ®)
The unnormalized purity daandb,are defined in LabMUN 1969 as follows: The purity dataa‘éindbuare defmed in LabMUN 1969 as follows:
8= [(boy bt (by-bag)y+bydlly 3y=[(by~bygx+(bpr-bogy+bydlly
=(3,075%-2,5703-0,0960)y (6) =(3,075%-2,570%-0,0960)y ©)
b,=[(D1~bsa)x+(b35~bay+baglly 0r=[(Dgy-Dsgx+ (b3=bag)y+badly
L (1,5506:43,861 -3 4046)) 10 =(1,9906¢+3,8615-2,4046)y ™
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For the antagonistic spectral elementary colours For the antagonistic spectral elementary colours
Ag= 475 NmAG= 502 nmAy = 574 nmAg= 494¢ nm Ag= 475 nmAq= 502 nmAy= 574 nm A= 494c nm
the coardmates, (i=1to 3) are used \nstead of modern coordinatash. modern coordinates , b are used instead &f (i=1 to 3).
Linear model equations between spectral colour values in both directions: Linear model equations between spectral colour values in both directions:
XA gy by bygd XA)D 00,0000 1,0000 0,00000 (XA i I(\) O V'D“ by, bn—\ X(\)J 00,0000 1,0000 0 0000 [X(A)D
XANCE [y by, by A= 02,9797 -2,6662 -0,0960% YA (1) > by V= (12,9797 -2,6662 -0,09603 (YA (1)
XA by by, by0 2N)D 50,4139 1,4571 -2,40460 CAA)D Cb(\D oy b bogd N 204139 14571 ~2,4046] (A0
XD By a5, a0 N0 00,9093 0,3338 -0,013T XA XA)D @y ay, a0 O(\) 0 00,9093 0,3338 -0,01331 (A) 0
OYAC= Ro; ap, aps A\ 01,0000 0,0000 0,00003F%N0  (2) OY(\= [@y; ay, a3 -CA(\C= 01,0000 0,0000 0,00003 CAA)D  (2)
CZAND Rg; ag, ags] A0 00,4494 -0,0574 ~0,41361 XA DZN0 [Bg; ag, ags0 (b(A\)D 00,4494 -0,0574 ~0,41367 Ch(A)J
The tristimulus valueX;, X, X3 andX, Y, Zneed the same transformations. The tristimulus valuek, A, B andX, Y, Zneed the same transformations.
The normalized purity dat, andb, are defined in LabMUN 1969 as follows: The normalized purity da@, andb, are defined in LabMUN 1969 as follows:
ATNANKIXENIXG 02,8 (3) BEDXIXExd (8) xelxex  (9) a=na=nXIY=nxly; n=2,8 (3) = b=b=XY=xly (4) z=lxy ©)
The normalized purity dat, andb, are defined in LabMUN 1969 as follows: The normalized purity dat, andb, are deflned in LabMUN 1969 as follows:
A= (Bpr=by (oD blly 2, =0(by1=by )+ (bybrybly
,8(3,075%-2,5703-0,0960)y =2,8(3,075%-2,5703-0,0960)y
,611%-7,1965-0,2688)y (6) =(8,611%-7,196%-0,2688)y ©)
by=[(bg1~bs)x+(D3p~bagy+baglly b,=[(bg1~bsg)x+ (D5bag)y+baglly
=(1,9906¢+3,8613/-2,4046)y (7) =(1,9906:+3,861%-2,4046)y 7)
DE160-7R DE160-7R
Transformation between theJudd purity and chromaticity Transformation between theJudd purity and chromaticity
Data se&. Richter,PhD thesis, University of Basel (Switzerland), 1969, pagg 83. Data se«. Richter,PhD thesis, University of Basel (Switzerland), 1969, pag
For the antagonistic spectral elemenlavy co\ours For the antagonistic spectral elementary colours
Ag= 475 N\ G= 502 M\, = 574 nmAg= 494c Ag= 475 N A= 502 NmA, = 574 nmAg= 494¢ nm
the coordinates; (i=1 to 3) are used \nstead of modern coordinbt@sh. modern coordinates , b are used instead &f (i=1 to 3).
Relation between opponent and spectral colour values: Relation between opponent and spectral colour values:
IR0 Ry 2y, a0 X0 00,9093 0,3338 -0,01331X(A) RO By a, a0 0(A)0 00,9093 0,3338 -0,01331 [T(\) 0
YO @y @55 230 34\)0= 01,0000 0,0000 o,oooc:tmg()\)u 0] OY(\= @y, ay, a3 -[A(\C= 01,0000 0,0000 0,00000 (AN (2)
ZAND Rg; ag, agsd A0 00,4494 -0,0574 ~0,41360 XA DAND [@g; ag, ags0 (b(A\D 00,4494 -0,0574 -0,41367 Ch(A)J
The tristimulus valueX,, >< X5 andX, Y, Zneed the same transformations. The tristimulus valuek, A, B andX, Y, Zneed the same transformations.
The unnurmahzed pun(y ? andb, are deflned in LabMUN 1969 as followg: The unnormalized purity ‘datn, andb, are defined in LabMUN 1969 as followd:
a XXX (3 IXixd (4 Xl (5) a=XY=xiz (3) 2y (4) =%y (5)
Use of equa&lons () to (5) leads to: Use of equations (2) to (5) leads to:
XO [Byy appa, a3b, 00 XO [Byy ay,8, a;3b 000
Y= [By; @&, 8y3b, 00X (6) and withk=X/(X+Y+Z) andy=Y/(X+Y+Z) (7) YO= By a8, a3b Al (6) and withk=X/(X+Y+Z) andy=Y/(X+Y+Z) (7)
[3g; agpd, as3b, Xy 20 Bay asa, assb, b1
X=[ayr+ay A Ay a1 +agragr+ (812t pa+ 53+ (B3t a5t gy | (®) x=[ag a2 +ag byl @ g tag H(Biat gt as)a + (Bugtagstaggby] ®)
Y=lo1+a23, +aph M ag +agrag H (g2t agpt as))a H(Bu gt axgtaggby] Y={Bg1+a:8 +aah M@y raprtag + (a5t 850)a By gt azstagdbyl
X (01018, 01, ) (g1 +0l3A, Haigeh, ) X0 +0l8,+0ly  )(G g1+ 058, +Olssh)
=(0,9093+0,3338,-0,0133),)/(2,3587+0,2764,-0,426®,) ©) 0,9093+0,3338,-0,0133,)/(2, 358740, ,2764,-0,4269,) )
Y=(021+ 0028, +00p3h, )/(031+00553, +0U5h,) Y= (01 +00os3, 0o )/ (Og+Ul g, +0iaah,)
=(1,000+0,008,+0,00(,)/(2,3587+0,2764,-0,426%,) (10)| =(1,000+0,008,+0,000,)/(2, 3587+0 2764,-0,426%,) (10))
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For the antagonistic spectral elementary colours

Ag= 475 nmAg= 502 nmAy = 574 nmAg= 494c nm

modern coordinates a, b are used instead &f (i=1 to 3).

Relation between opponent and spectral colour values: _

X\ By ar, a0 O(A) D 00,9093 0,3338 -0,0133] ((\) O

OY(\O= [@y; ay, a3 -CA(\C= 01,0000 0,0000 0,00000 CAM)D  (2)
DZN0 [@g; ag, ass0 (b(A\)D 00,4494 -0,0574 ~0,413671 Ch(A)T

The tristimulus valuek, A, B andX, Y, Zneed the same transformations.
The normalized purity dai, andb are defined in LabMUN 1969 as follows:
a=na=nXY=nxy: n=28 (3) bzb=-2ZY=2y (4) z=l-xy 5)
Use of equations (2) to (5) Ieads to:

X0 By ap8,/n, ay3by

YO= @y azza“/n a23b DEIL D(G) withx=X/(X+Y+Z) andy=Y/(X+Y+Z) ~ (7)
20 (Bg; agay/n, a33b 0w o

el ANt e aing Gugtaogradd] g
Y=l[ar+apa Nyt pdbylll an g @+ gzt asy)ng (g 3+ agstagg byl

X (00801 ) (g1 +Ol3a, HOlaeh) X010l 8Ol D) (0 g1+ 5By 055y
=(0,9093+0,1198/-0,0133) )/(2 3587+0,008,-0,426%) © ~(0.9053:5, 116800132 3587+0,0084,-0,4269,) ©)
V=(01+0572, 45 V(g sz ) Y=(01a1+0528y+ Qo) (Og+ gy HOgddy)
=(1,000+0,008,+0,00®,)/(2,3587+0,098d -0,4269,,) (10)| =(1,000+0,008,+0,00(,)/(2, 3587+0 0983,-0,426%,,) (10))
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