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In previous  studie s  (H ans en &  Gegenfurtner, VSS 2005) w e  

inve stigated ch rom atic discrim ination th re s h olds  for natural 

objects . W e found th at th e  ch rom atic distributions  of th e s e  

objects  caus e  an elongation of discrim ination contours  com pared 

to th e  discrim ination contours  of a h om ogeneously colored dis k . 

Th e  direction of th is  elongation approxim ately coincided w ith  th e  

direction of m axim al variation of ch rom aticitie s  w ith in th e  

stim uli. Th is  effect only occurred w h en th e  m ean ch rom aticity of 

th e  te st stim uli w as  identical to th e  ch rom aticity of th e  

back ground, i.e . w h en th e  te st stim uli w ere  pre s ented at th e  

adaptation point.  

Th re s h olds  for all stim uli w ere  low e st at th e  adaptation 

point. Th re s h olds  increas ed w h en th e  te st stim uli w ere  

m oved aw ay from  th e  adaptation point. At th e s e  te st 

locations  th e  discrim ination ellips e s  for th e  different type s  

of stim uli w ere  s im ilar in elevation and elongation. M ost 

discrim ination ellips e s  w ere  elongated in th e  direction of 

th e  s h ift aw ay from  th e  adaptation point. 

H e re  w e  inve stigate th e  interplay betw e en th e  effects  of 

ch rom atic distributions  and adaptation system atically by 

varying both  th e  distance of th e  te st stim uli from  th e  

adaptation point and th e  am plitude  of th e  ch rom atic 

distribution. 

All stim uli w ere  de scribed in th e  isolum inant plane of th e  DKL color space w h ich  is  spanned by tw o 

ch rom atic axe s , th e  L−M  axis  and S−(L+ M ) axis . Th e  axe s  inters ect at th e  w h ite  point. Colors  along th e  

L−M  axis  vary betw e en reddis h  and bluis h -gre enis h . Along th e  S−(L+ M ) colors  vary betw e en yellow -

gre enis h  and purple. W ith in th e  isolum inant plane colors  are  defined by th e ir azim uth  and th e ir 

am plitude . Stim uli w ere  e ith e r h om ogeneously colored dis k s  or pink  nois e  texture s . Tw o different 

ch rom aticity distributions  w ere  us ed. Both  h ad an azim uth  of 135 deg but differed in th e ir am plitude s . 

O ne  h ad an am plitude  of 0.25, th e  oth er one  h ad an am plitude  of 0.5. Discrim ination w as  te sted at five 

te st locations  w h ich  h ad different distance s  from  th e  adaptation point (0.05, 0.10, 0.25 and 0.50). Th is  

w as  done  for te st directions  of 0 deg and 315 deg. 

In a 4AFC experim ent four isolum inant stim uli w ere  

pre s ented for 500 m s  in a 2-by-2 arrangem ent. Th re e  of 

th e  stim uli w ere  identical (te st stim uli) w h ile th e  fourth  

one  (com parison stim ulus) differed sligh tly in 

ch rom aticity. Th e  obs e rvers ' tas k  w as  to indicate th e  

pos ition of th e  com parison stim ulus . For each  te st color, 

discrim ination th re s h olds  w ere  m easured along e igh t 

different com parison directions  (0, 45, 9 0, 135, 180, 225, 

270 and 315 deg) relative to th e  m ean ch rom aticity of th e  

te st stim uli. Th e  ch rom aticitie s  of th e  com parison stim ulus 

w ere  varied by a s h ift of th e  w h ole ch rom atic distribution 

in th e  com parison direction. Discrim ination th re s h olds  

w ere  m easured along each  of th e  e igh t com parison 

directions  us ing an adaptive staircas e  m eth od. 

In m ost of th e  previous  studie s  on ch rom atic discrim ination h om ogeneously colored patch e s  w ere  

em ployed to as s e s s  ch rom atic discrim ination th re s h olds . Since  alm ost all objects  in our environm ent are  

not ch aracterized by a s ingle color but h ave a distribution of different ch rom aticitie s  w e  s et out to 

inve stigate th e  influence of ch rom atic distributions  on ch rom atic discrim ination.

Uniform  nois e

In subs e q uent experim ents  w e  us ed synth etic ch rom atic texture s  w h ich  h ad different ch rom atic 

distributions  and different spatial fre q uency ch aracteristics .

Th e  s h ape  of th e  discrim ination ellips e s  is  determ ined by th e  am plitude  and direction of both  th e  

ch rom atic distribution and th e  s h ift aw ay from  th e  adaptation point. Increas ing th e  distance betw e en th e  

adaptation point and th e  te st color induce s  an additional m odulation of ch rom aticitie s  caus ing an 

increas e  in th re s h olds . Depending on th e  am plitude  of th e  s h ift, th e s e  elevated th re s h olds  outw e igh  th e  

effect of th e  ch rom atic distribution. Th e  re sults  indicate th at th e  effects  of th e  s h ift aw ay from  th e  

adaptation point and th e  effects  of th e  ch rom atic distribution are  additive . 

In accordance w ith  th e  re sults  for th e  natural objects  w e  found a s im ilar elongation of th e  discrim ination 

contours  in th e  direction of th e  ch rom atic distribution for th e  synth etic texture s . Th is  indicate s  th at th e  

influence of th e  ch rom atic distribution is  not due  to h igh  level vis ion m ech anism s , e .g. m em ory color.
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W h en th e  te st stim uli w ere  s h ifted into th e  te st 

direction 0 deg, th re s h olds  in th e  direction of th e  s h ift 

increas ed w ith  th e  distance from  th e  adaptation point. 

At th e  adaptation point th e  discrim ination ellips e s  for 

th e  textured stim uli w ere  elongated in th e  direction of 

th e  ch rom atic distribution. Th e  elongation of th e  

ellips e s  rotate tow ards  th e  direction of th e  s h ift aw ay 

from  th e  adaptation point w h en th e  th re s h olds  due  th e  

s h ift outw e igh  th e  effect of th e  ch rom atic distribution.

W h en th e  te st stim uli w ere  s h ifted in th e  sam e  direction 

as  th e  variation of ch rom aticitie s  in th e  stim uli, only 

th e  th re s h olds  in th is  direction increas ed w ith  

increas ing distance from  th e  adaptation point w h ile th e  

th re s h olds  for th e  oth er com parison directions  w ere  not 

affected by th e  s h ift.

Averaging th e  com parison directions  135 and 315 deg 

(decrem ents  and increm ents) re sults  for all stim uli in an 

approxim ately linear increas e  in th re s h olds  w ith  

increas ing distance from  th e  adaptation point. 

Th re s h olds  for th e  dis k  w ere  low e st, and th re s h olds  for 

th e  texture  w ith  th e  larger ch rom atic distribution w ere  

h igh e st. Th is  indicate s  th at th e  tw o nois e  com ponent 

are  additive . 
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