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A Comparison between CIECAM97s and its Revised 
Colour Appearance Models for Apearance Attributes of Fabrics 

 

M. Taghavi Ghadikolaee and S. H. Amirshahi 
Department of Textile Engineering, Isfahan University of Technology 

Department of Textile Engineering, Amirkabir University of Technology 
 
Abstract: The CIECAM97s and its revision, as a colour appearance model, were applied for a series of fabrics with different 
colours and depths to explain their colour appearance coordinates in similar viewing conditions. The results show that due to 
some modifications which expand the scale, the modified model has improved capadilities in calculating chroma. Besides, the 
calculations were simpler for the revised version of CIECAM97s model while the results from the two models were the  same. 
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c CY 0.43231YR 0.51836YG 0.04929(Y/Y ) BY′ = + +

)�!(

c c
1

B c c
1( 1)

1/p p
c c c

Y (Y/Y )RX
Y M Y (Y/Y )G
Z

Y (Y/Y ) B/(Y /Y )

−

−

 
 ′′    ′′  =    ′′   
 ′ 

)�#(



��� ���	���
��
��� �������� ���� ���

E�
2K7������F L�1� ��"�]I�J[

R�� S.-3>(H) U
�	> R�9 
1�-��(e) R�� ��@�?(h) R�� 

���}��  0/� f}/�� :�3; 

f�� �/� ��/r� �
? 

��� �/f ��/f�}  :A� 

��� �/f ��/���  (=B 

E�
2M70
��1� A���� H�,� �C �:.�� )��� .5�F � ��.C�G ��"��� ]N[

W�X�/� F��3� cNcF
F�1�� F.G� �r/��/f�/f

Q�
�> ��.' F.G� �r/�r�/�r/�

Q�
�> F.G� ���/�0�/�r/�

= �.�@� j�/���?B3
� ��� �- ��� P�� P.A� ��� P�� N@
 

(��
�ZZ- (ZZD�9 N�ZZX�3=
�- @ j�ZZ9�Y� ?� (6.ZZ�@ W�@�ZZG�

�
��]#@�[.

=7O7E
� CIECAM97s0
� )�
�P�C 

�ZZ�.�- N�ZZ)�.��6� �ZZk.�' tZZ��CIE �ZZ= 3ZZk��P���ZZ� ��ZZ� 

CIECAM97s  (Do� �(D9 (�@ �QZ� ��Z� PZ�� �8��� i4


 (� �1&G� �.	�1� 1�(ZD�9 N�X�3=
�- 
� ?1�X �
1ZY �Z= 

5Z��� P�3Z��)� ?� (Z8� �- ��� W�38' ��._ 
1ln ,1&G�

(� ��� P�� ?� ��A	��� R�9 ���= UB (V�.�._ �'�1>]fz[.

�Z�.�- �1Z� 5��� 3= ��= {�ZX tZ�� (6Z� 3-�8�� �Z'� j�Z'

 ��� 
� N32'?�=CIECAM97s = �
 �
@B �1M@'�.P�� �Z-3n 

Z= ��Z���)' �Z- �Z� (��Z)�32'?�= R�Zk'� �Z= 3k�� �QZ� j
1Zo

<�M ��Z� 3A��Z�� 
� 3Zp�n N32'?�= P�3�)= S��; 
� @ N��=

���f �Zc�
� �ZD��m3.� F�1> N��.� Z��.N�Z)�32'?�= N�Z�A�

 W�� R�k'�j�u' �= �M1>��� W�1= 3�? ]fz[:
�� �–(KE 3-Z= (2'
 J.AK> 5��A> U� �W��Z� 
1Zd�� N?�Z�

�,186� @ i.	�&� ��� 

�–�.	� U��� 
�3; ���@
 ,(��5��- W�.� �'1�' N�3= 

�–{
�3;3=��,�Z.	� Z�@ C1ZDE.3�6 �Z= N�Z)2'
 N�3Z= 

i- N��@3-)(��E(�

�–P��3V 3d' 
� ���F.G� W���- U�3AM ���1._ 3.h�� 

W$W�.� LK	' J.AK> 

@$(�1�9 N?�� W���.

W��� W�Z� N32'?�Z= ��Z� N�3Z= 
�Z- F��3� @ N�@
@ N�X

 (Do� �%&' J=�K����.?� 7_ W�� N32'?�= ����=
�- N3.V

 W��Z� @ 3��- (>�A��G� 5n�3� �= (Do� ��� �=�/� (>���6� 3Z>

 �3p ?� (E3= ���9� �= �-���� W�� 5o�n �X���' @ S.��Z���)' 

?� W������ �= ���Z6�j)��(�Z> )

(�
 3Zd' �
1Z� N�Z).Vy�@

(� �A��G� �-�]fz[.
cz

wJ 100 ( A/A )= )��(

0.67 0.9
wQ (1.24/c) (J/100)  (A 3)= +  )�*(

2 2 0.5
c cb

' ' '
a a a

[50(a b ) 100e(10/13)N N ]
s

[R G (21/20)B ]

+
=

+ +
 )
|(

0.973 0.945n n 1.41C 0.7487 (J/100) (1.64-0.29 )= )
�(

0.15
LM CF= )

(

<;�@ 
� 
� �Z- (>���Z6> �Z= �ZM1> �Z= W�� N32'?�= ���

 �= ��� W��� R�k'� j���6� @ F=�@
(>���6� W��� 
�.&= ?� @ 3>

 3�X�>1- 
�.&= N3.&� ��3G� i&M t2'
 {�X�tZ�6X@Y@
Z�'1�' 3d' �
1� (� �A��G� �
 �-�]fz[.



��� ���	���
��
��� �������� ���� ��}

-
X R
Y M G
Z B

   
   =   
      

1 )
�(

O7#C�Q! H�,� 


�	G>ZZ. 
1ZZd�� �ZZ= tZZD6� J��ZZ� @ (DZZo� ��ZZ� L&ZZ��	�

 W�� N32'?�= t2'
 3X�T N32'?�Z= ��� N�).Vy�@ ��3%��� @

W�� ?��'1�' 2'
 �Z= �Z- q3Z- �Z��= �Z= QZ.D�3-� N�X {�ZX�:

QZZ.'1.>�- C.I. Basic Red 41 @C.I. Basic Yellow 28 @

Basic Blue 46 {
�k> R�' �= U1D.&-�� ��3� ?��A.� N?32'


 W���'�1= �� W������ .�Z'1�' �Z.)> 
1Zd�� �Z= �Z= (Z2'
 N�ZX

 �:Z2'
 ��1Z� ?� (Z�D�%� N�X�Zo
� �j@���� (2'
 N�)	�9 N


1-s� ��3V 
�3; W������ �
1� .' ,�86'��'1� W�Z� e'
 N�X

3��1��@3�8��� ?� W������ �= ^��&8> 3��Z-���� �-3Z� �E��

 iV�3���� �=f0(D.� W?��'� 3�� �Z-3G� @ �Z�� W�Z� N3.V N�ZX

�� N
1Z' <=�Z�� 3�? �'1�' �.D- L'�VD65 @AW�X�/Z� @W�Z��-

 �
��'�����W?��'� �M
� N3.V�W��'� .3-~ �= R?� �Z�� ?� �Z- 

�'1�' N�X (=��?
� 
� �
1-s��)��� �Z���� @W����Z�� �Z)'B N�ZX

 ��� W��.N�3= F=�@
 @ �)�1�3� 5��A> Z=�
� W�Z� �Z��3V
��

 R3Z' ?� �(>�AZ��G� �Z��'3= Q� �= N�3=
�- N�)��� SZD�� 
�:Z��

 W��������.

R7SBC � T��.� 

R7=7������ T��.� �
�� ���� E
�CIECAM97s ���� �

�� �
� )�
�P�C 

N�3= :�3; R�� �= W�� N?32'
 �'1�' ?� (�
3= P�� R�k'� ��

?� W������ �=f%)> �:2'
.W����Z�� �1= W�� �Z��.�Z-3G� N�ZX

�� �= \1=3� �'�V��P@ �'1�' �� ��Z'1�' 3W�3Z�X �Z= �ZX �.�Z� 

N
1' <A�� �G>D65 W?��'� V.{3��.U��Z.� (���Z�@
 j��

JZZZ.AK>(LA)�f/�f0ZZZ�.�? (���ZZZ�@
 �ZZZo
� ��)(ZZZ�6�


��	�Yb(��W�X�/� F��3� W
��� @�@ (DZo� ��Z� N�3Z= f

W�� N32'?�= ��� N�3=)FZ�1�� F.G� (�Z� �Z��3V 3Zd' 
� .

:M @ �DZZo�n ���ZZ�'ZZ.� 
� ��ZZ� 3ZZX (ZZM@3E �ZZ= \1ZZ=3� j�

�@�M)}(W�� W��� U�/' �'�.

�@�ZZM 
�)}(N�)��ZZ� FZZ�1> W�ZZ� �AZZ��G� 3���ZZ	�

CIECAM97s N32'?�Z= �%&Z' @ (Do� 32��Z8� �Z= UB W�Z� 

�'� W�� �&��	� .U��X �@�M 
� �- 
1Y)}((Z� W�X�/� �1Z�

=�5Z��-3.4 J.AK> S�3p �A��G� 
� j�3..h> ���9� R�9 �D9

D�Z= 3=�3= @ U�&8� �
 S�3p P�� ��� @� 3X rr�/��AZ��G� 

3-W��'� .�K��@ N�X3���
�_ �Z�'�� j�AZ��G� 
� ?�.' �
1� N�k�

FL�n�Ncb�Nbb@z�1E �= ��� @� 3X 
� N3=�3= 3���	� :.' 

W��� C�`�E� �'�.


1�-�� xsn �= �M1> �=FLLJZ.AK> 5��ZA> U�� (KE @


1�-�� N�3= N3���	� �W�� N32'?�= ��� 
� (2'
FLL U�1Z> @

ρ)�
�� �3=
�Z- (ZKE3.4 (2'
 J.AK> 5��A> 
� ((ZM@3E 
�

 (�' W�X�/� ��� P�� �= \1=3� �1� .�=@ j�3Z..h> PZ�� ��Z�9�

 j�3..h> W�� 3�~ �Zn �Z> j���6� @ F=�@
 �(DA; N�)��&; 
�

 W��� N���? 		G� L.�@� 
1d�� @ W�� 3>���Z� U�1Z= W��Z� 
� U

N�3=W������ ��� W�� Q��:' �.6;�@ �= 3�/.= (D�9 N�X.

W�X�/� N�6= 5n�3� 
� ��Z- N3���Z	� P.Z= (��Z)>@��> �

N�)ZZ�?
�R@GB�3� 
� C�`ZZ�E� �1ZZE �ZZ= �ZZD�%� 5ZZn

W��� �'�P.= ^@
 @� = �- �
�� �1M@ �W�� ���9� j�3..h> 5.��

�1�3� 
�N�ZZ�A ��ZZ� 
� �ZZ- �ZZ��M (ZZ2'
 JZZ.AK> 5��ZZA> 

CIECAM97s W�� N32'?�= 
�- �=�Z�� �Z��
 .�Z)���E� PZ��

 N�)�?
� 3���	� �A��G� 
� �����)'R@GBxsZn ����� J.AK> 

3=�3= ��� @� (M@3E @(�1��.

:�3; 5�8� <=�1> ���� (Do� N�).M@3E 3���	� 
�–:AZ� 

�
? @–(=B )a@b(R�� ��@�? �(h)�R�Z� S.-3> (H)  
1�-�Z� �

U
�	> R�9(e) 7Z89 ��.�Z� @ �Z'1�' QZ.>��@3-� 5Z�6��)A@

AW(�]�A��(s) ����@
(�(J) @tV��/E
�(Q) x��E� @ j@��>

 (�' W�X�/� (V
:= 1�3= (�@ �3���	� N� C1ZDE(C) @{�Z�4

t2'
(M) j�3Z..h> ?� (Z��' �Z- �
�� �1ZM@ (/n�� N�)>@��>

 W�� N32'?�= ��� 
� W�� ���9����.

N�Z).Vy�@ 3���Z	� ]1Zp1� PZ�� 3�/Z.= (Z�
3= 
1Zd�� �=

N3X�TC1DE @t2'
 {��4 �'1�' N�3= 
� (=B ��
? �:�3; N�X

 F��3� �=�/� (K��3� @ �D�%� N�)�dD4 
�- �=V
� W�Z� ���3

Dn3�Z2'?�= @ (Do� ��� N�3= 5A; �Z�A��G� W�� N3��'���



��� ���	���
��
��� �������� ���� ���

E�
2U7E
� �" A, ! 0
� �4,�B� ��"��� ������ CIECAM97s  0
� )�
�P�C � �:�� 

��� ��� ��� 

N32'?�=

W�� 
(Do� 

�X
1�-�� N32'?�=

W�� 
(Do� 

�X
1�-�� N32'?�=

W�� 
(Do� 

�X
1�-�� 

}�/�}�/�R’
a��/�r0f/fR��/����/��X

��/���/�G’
a}�/}�}/�G��/f���/f�Y

��/���/�B’
a��/f�0�/�B0�/f�0�/f�Z

��/f���/f�R’
aW �}/r}r}/�RW��/r���/r�XW

��/f���/f�G’
aWf�/f�} �}/fGW��/f�� ��/f�� YW

��/f���/f�B’
aW0�/f�0 �r/fBW00/f�0 00/f�0 ZW

r�/frf/fa$$$ �f/fp�f/�f0 �f/�f0 LA

�r/��r/�b0�/��r�/fRCffF

��/0��/0h�r/}��/�GCrr�/�rr�/�D

0�/�rf �r/�rf H��/f���/�BC��/����/��Yb

�0/��0/�er0/rr��/fRCW �r/��r/�c

��/f���/f0A�f/f�� ��/fGCW ��/f��/fNc

0�/}�0�/}}AW�f/f�� ��/fBCW ---- ��/fFLL 

}�/}��f/}fJ��/��fr/��R’����/�����/�K

��/�f}0/��Q�f/f�f0/f�G’f�/ff�/fFL

�f/�f� ��/�f� s��/ff0�/ffB’��/���/�N

�}/f�� }�/r0Crr/rrrr/rrR’
W��/f��/fNbb 

��/f�r ��/f�� Mrr/rr��/f�� G’
W��/f��/fNcb 

$$$ $$$ $$$ ��/f�� ��/f�� B’
W}�/f}�/fz

����'@�M 
� UB �)�(W�� W��� U�/' �'�.

��36> �= �M1> �= tZ2'
 {�Z�4 (Z� 
�Zd�'� [X�Z- �Z= �@


 �
�1Z� (���> 
� 
�d�'� J=�K� �- �=�� [X�- (Vy�@ P�� �dD4

 ��ZdD4 [X�- �= ��� @� 3X 
� @tZ2'
 {�Z�4 �Z���� [X�Z-

��� )@�G� 
� W�@3Z_ P�� 
� �- �:2'
 ��1� �dD4 W� 
�Z- �Z= 

W�� ���3V �'�.((�3Y ?� U��X C1ZDE �Z� W
��� �� �'1V Z= �

j
1o t2'
 {��4 �Z= �A&' (�
3= �
1� �.n�' tV��/ZE
� 

(� ��36> �.�� Q� 1��.R�Z9 @ F��3� U�1= �=�H �= �M1> �=

3..h>tV��/E
� (� 
�d�'� �.�� [X�Z- @ �dD4 [X�- �= �@


��4 t2'
 {��._ [X�- ��@3-��- �
�Z�� 3���	� �= �M1> �= �- 

�@�M 
�)�(�Z�� W�Z� <;�@ 3�� P�� �
�1� (���>
� .3ZX 
�

 [X�- �- ��� P�� �.�X� :c�n ��8' ��n 
1�s� (E3' �m �= 



��� ���	���
��
��� �������� ���� ���

E�
2 V7��"��� ������ Chroma �ColourfulnessC�)��	
� P� 0
�� W,"CIECAM97s� )�
�P�C � �:�� )��C 0
 

X��-.� )��.Y:Z � )���� A�����[
�� &� P� 

Colourfulness(M) Chroma(C) �-3G� �'�V �� N�X R�� 

W�� N32'?�= (Do� W�� N32'?�= (Do� Z Y X ):�3;(�dD4 

�r/f�f fr/f�� ��/f}0 ��/f�} }�/0 }�/f� r�/�� 0/f

}�/f}� r�/f�� f�/f}� �0/f�� }�/f� ��/f} fr/�� }/f

��/f�r ��/f�� �}/f�� }�/r0 0�/f� ��/f� ��/�� �/f

��/f�f ��/rf ��/ff0 f�/0r �r/fr f�/�f ff/�� �/�

��/r� �f/�� �0/r� �0/�� }�/�f }�/�r f�/}� �/�

W�� N32'?�= (Do� W�� N32'?�= (Do� Z Y X )�
?(�dD4 

r�/0� ��/�� r�/0� ��/�� }f/� ��/�� �}/}f 0/f

}�/0� 0r/�� ��/0� ��/�r ��/� �f/�� ��/}� }/f

��/0f ��/�0 0�/�r �0/�� 0�/0 ff/}� �r/}� �/f

�}/�� ��/�r ��/�} ��/�� }}/f} ��/}r ��/�f �/�

�0/}r ��/}0 ��/}0 rf/}� ��/�} rf/�r ��/�r �/�

W�� N32'?�= (Do� W�� N32'?�= (Do� Z Y X (=B )�dD4(

��/r� ��/�� }f/r� r}/�� rr/�� ��/� f0/� 0/f

f�/rf �}/�} ��/0r ��/�� �0/�� rf/� �r/� }/f

0�/0f �r/�r r0/�r �f/�� ��/�0 ��/r 0�/r �/f

�r/�0 00/�� �r/�� ��/�� �}/}f }0/f� �0/f� �/�

��/�� }�/�� fr/�� f�/�� ��/�� ��/�� ��/�} �/�

(� ���>� �dD4 P�3�/.= P.= �).Vy�@ P�� 3���	� x��E� @ ���� 

U�:.� �m (�
3= �
1� �dD4 P�3��- @ (�
3= �
1�����

P.= x��E� C1DE @ �dD4 P�3�/.= N�3= C1DE N�3Z=

 �@�ZM 
� �ZdD4 P�3��-)�(�Z�� W�Z� W��� U�/Z'.���Z�'

 �@�M 
� �
���)�((� U�/' W�Z� N32'?�Z= ��� 
� �- ��X�

=�3�/Z.= 
1-sZ� 3���	� P.= x��E� W�� R�k'� j�n�o� 5.��

@��� ����� N3�/.= �93� (�@:' 3.� .

�@�M 3���	� �= �M1> �=)�((� W�X�/� 1�
� (�@:' 3.� �

���@�Zn W�Z� N32'?�Z= ����/f3�6�3Z� 3Z=�3= W�Z� @ �Z�� 

�E�Z.Vy�@ 3���	� P.= x�ZN3X�T N�) C1DE @2'
 {��4Zt



��� ���	���
��
��� �������� ���� ���

E�
2\7��"��� ������ Chroma �ColourfulnessC��	
� P� 0
�� W," )�CIECAM97s0
� )�
�P�C � �:�� 

C WY:Z *��.1�C � *��.>5 )��C ��.F���5 

Colourfulness(M) Chroma(C) 

W�� N32'?�= ��� (Do� ��� W�� N32'?�= ��� (Do� ��� 
R�� 

�r/�r 00/�f ��/�� f�/�f :�3; 

��/�0 �}/�} �/�� �r/�� �
? 

00/�0 �/f0 ��/�0 �r/f� (=B 

E�
2I7��"��� W,� �.F�8 ���( 0"�-.,� "� � E
� H '/� W>�( �" �5 )���� )���8]��.

hHJQsCM

:�3; ��/00�/�rf }�/}���/�f�f/�f� �}/f�� ��/f�r 

�
? 0�/�00�/����/���0/}��r/f�� 0�/�r��/0f

(=B ��/��0 �f/�f� ��/�}f�/����/frr r0/�r0�/0f

dD4 P�3�/.= @ P�3��- P.= �
�Z- �= [��:Z�� 3�/Z.= �Z��
 

�Z�� ����� .N�3Z= �Z�@3- ��@�ZG� ^3�&ZV @ F&Z= P��3=�Z�=

 �- P.c�_ N��@3- 3���	� �= N�)2'
 U�1�9 �=58/Z� @ ��3�� Q� 

�Z���� �1ZA)= W�� N32'?�= �%&' 
� �1= b3K� (Do� ��� N�3=

 3���	� P.= N3��1&G� N�)>@��> @C1DE @t2'
 {��4 N�3Z= 

- (2'
 N�)�dD4 (Z� �Zdn�� ���? @ i1Z� ?� �Z�8' PZ�� �Z- �

W�� N32'?�= �%&' 
� �A�� N�).Vy�@���]�z[.

R7O7W�:C�( H '/� )��_`��	
� 

U�8�� W�� b3K� N�)��� i)� N�)�.D=�; ?� (8�
�- �=N3.V

 �Z-3G� ��3%�Z�� @ ,1Z86� �)M 
� �)'B �Z� N�ZX 
� �Z'�V

 N3X�T N�).Vy�@ U�1= R1D6� j
1o �'1�' ���.W��� U�� 3>

 U�Z� 3Z> W��Z� SZM1� W�Z� R�k'� N�)�32'?�= Lk.�' 
� ���

 @ U�Z�B N3�sZ_ ,1Z86� ��Z���)' @ 7Z89 �)M 
� j�A��G�

 3�	.;�W�� �s� �
� W�A�Z�� ?@3Z= U�8�� 
�Z- �Z= N�Z)A�3	> N3.V

 [X�- ?�.' �
1� (Do� ��� N?�� ,186� N�3= �D�%���Z���

���.

P�� (�
3= N�3=��u' � L&��	� @,1Z86� �)M 
� ��� @

N3X�T N�).Vy�@ ��� �= �:Z�3; N�Z)��� ?� Q� 3X N�3= W��B 

�@�ZM 
� �- (=B @ �
?)�(�Z�� W�Z�B)��X�/Z� F��3Z� 
�

 (DA; 5n�3� �= �=�/� (
�- �= V���3��.
� ��� ������� �= �����)'

 �,186� �)M ��	� �3X@Y@Z�'1�' 
�3Z; �A��G� �
1� �X

 M@3E 7�� @ ��3V �= ��� @� N�). ��	� �3X@Y@Z(Do�

 �&��	���.U��X �@�ZM 
� �
�Z�� 3���	� �- 
1Y)0(U�/Z'

(� ��.)= �X� N?�� W��� @ N?�� W�� R�k'� U@�= �'1V3X ?@3= 

?� 5Zo�n ����' 
� �1DK��' 3H� 
�Z- �Z= �Z)M 
� ��Z� N3.V

��� W�� 5o�n ����' �Go [X�- �� @ ,186�.

~ S��K� �= �M1> �= (� W�X�/� W�� 3- N32'?�= �%&' �1�

 (��Z- �Z;� ?� �Z- (k���' 
� j�3..h> ��k�� U@�= �)�> �' W��

 <Z�>3� �
 (Do� �%&' S��6� (E3= �'
��
1E3= 3Z- @ �Z�� W�

 �Z8D= ���� W�./%= �1A)= �
 (�12/._ �Go ]1�k� 
� �����)'

 �Z= 3Zk�� �- W������ 5=�;3.4 F��3� @ �X3���
�_ (E3= xsn �=

._ (= (V�.� (� (Do� �%&' �
1� ����
 W�Z� N32'?�Z= �%&' 

W��� (��� �=U�V�Z��-�.�1> �1ZDK� �- 3> U�V�Z��� W����Z�� @

��� 5��A> 3-��� W� .
� (ZKE3.4 U�1Z> xsZn �Z= P.���X

>ZK> 5��AZ2'
 J.AZ� 
� �- (Z��� �3=
�- (Do� ��Z@ ��� ��



��� ���	���
��
��� �������� ���� ��0

E�
2J7)��	
� H '/� �2��a ��"��� ������ CIECAM97s)��C 0
� )�
�P�C � �:�� 

WY:Z �C �,��C "� � )����F;%

W�� N32'?�= ��� ,186� (M@3E (Do� ��� ,186� (M@3E �-3G� (Do� �'�V �� N�X 

Z Y X Z Y X Z Y X R�� 

0�/f� �0/f� ��/�� 0�/f� ��/f� ��/�� 0�/f� ��/f� ��/�� :�3; 

0�/0 f�/}� �r/}� 0�/0 f�/}� �r/}� 0�/0 ff/}� �r/}� �
? 

��/�0 ��/r 0�/r �r/�0 ��/r 0�/r ��/�0 ��/r 0�/r (=B 

5��A>3-W�Z� N32'?�Z= ��Z� N�3Z= (KE 5��A> Q� �= UB U�

,186� �.D=�; U�� 3�D)� SM1� ��� N3�s_���� W�]�z[.

c7�Q�.� )��8 

D9(� i4
��c�
� �u� (2'
 3X�T ��� CIECAM97s U1X3� 

3= W�3�&V t�
3= �)��� {@
 ���Z� �Z�m x3ZT 
� �� ��� t

�Z'�1= W�� �c�
� ���sV N�Z��:� iZ4
 �Z= :Z.' ��Z� PZ�� (Z�@

W��9 (V�Z.�._ �ZD�M ?� (>���3�� �
�� 3= 
� �- N� t>�AZ��G� �

,186� s_ �{3(ZVy�@ N�3Z= O.GZo (�12/._ R�9 @ 
�1�� 

��@3- N3X�T �
��� U�/' �1E ?� .��Z� S��6�CIECAM97s 

N�)��3/._ @
� j�Z6��K� @ j�Z	.	G> �� SM1� 
�d�'� �
1�

 N
1ZY �Z= �Z��= ����� ����� U����X (2'
 3X�T N�)��� ��.�?

 ��ZZ� N32'?�ZZ= �ZZ= 3ZZp�n ��ZZn 
� �ZZ-CIECAM97s (DZZo� 

3�AZZ�����P��ZZ� U�1ZZ�9 �ZZG> �1ZZM1� ��ZZ� CIECAM97s 

W�� N32'?�= U�1�9 �=R�Zk'� N�Z)�32'?�= ?� N�Z�= <Z�M Q� 

�D��m 3.� F�1> W����� W�� �c�
� .

��'�= ?� t��' ��V
��.3Z= W�Z�3�~ t2'
 3X�T ��� @� {3

 {@
�3�� �1&�� {3� ��D.tZ=B @ �
? @ :Z�3; {�)��� �= tu

 tZ� U�/' �Z� �ZX� ��Z�CIECAM97s R�Z�> W�Z� N32'?�Z= 

?� (ZE3= �Z- j@�Z�> PZ�� �Z= ���
�� �
 (Do� ��� N�).Vy�@

 &Z� �Z�'�� (Do� ��� �1.9�Z._ �Z= \1Z=3� LD (ZVy�@ (�12/

 <�>3� �
 ��@3- N3X�T3-��� W� .(DZo� ��� ��'��X ��� P��

 �ZZ.D=�;
�ZZ- �ZZ= ?� �ZZ- �ZZ��
�� �
 ,1ZZ86� �ZZ)M 
� N3.V

 (� �1&G� (2'
 3X�T N�)��� N�).Vy�@ P�3��)� 1Z� �3Zm �

W���-�.�1> �= �
 �.D=�; P�� �-(�?� ]�ZY� �Z= �Z�'�1�= �Z> �X�

 - x3`Z� 3d'�
1� N3X�T N�).Vy�@ N�3=
�Z- F��3Z� @ W�Z��

 �.�@� 
��	� 
1� N�X U�Z�X �= �
 �Y1=3� e'
 @ (������ �
 ?�.'

 �.�1> 3d' �
1� N3X�T N�).Vy�@��-.

���� 09�� 

1. colour appearance   8. chroma 15. backgroun 
2. colour appearance model   9. colourfulness 16. surround 
3. colour adaption 10. saturation 17. proximal field 
4. discounting the illuminant 11. hue 18. simultaneous contrast 
5. appearance aattribute 12. reproduction 19. crispening 
6. brightness 13. related colour 20. colour constancy 
7. lightness 14.unrelated colour 21. memory colour 
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