
Appendix C

Derivation of the ratio distance

function

Ourobjective is to derive a functionto measurethedistancebetweentwo pairsof RGB ratios.

Theratiobetweentwo RGB values��� , ��� is denoted

���	��
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�� � �� � � ���� ����� ��� �� ��� ��� �� ��� ��� ����
Also consideranothercolour ratio �����! "� �
 � � �� � � ���# betweentwo othercolours $ � and $ � .
To computethe distancebetween��� and � � the averageof the threeband-wisedistancesis

calculatedasthearithmeticaverageof thechannel-wisedifferences:
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We seeka function for the distance
%�0 &

betweentwo 1-dimensionalratios. Let �5� ' 6
and$ �879 be 1-dimensionalratioswhere : �*;<��=>� %@?BA CED . Here, : �*;<��=>� % correspondto � � � � �

bandvaluesandtherefore: �*;<��=>� %F?HG I �*J�K�K<L . Thedistancebetween� and $ is denotedas
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162 AppendixC. Derivationof theratio distancefunction

In a different imageof the samescene,the original colours N�O*P<O�Q>O�R are likely to changeas

a resultof uniformly distributedadditive noise. The new ratios S�T and U>T are SVT3WYX[Z]\"^_ Z]\a` andUbW.c Z]\d`e Z]\af where g h(i*g�jlkFO(m�WnN�O*P<O�Q>O�R and kpoFq r Z andthedistancebetweenthemis

RMsutwvxS T O�U Tzy WnRMsutwv Nb{|h XP�{|h _ O Q�{|h _R}{Bh e y (C.3)

We seeka distancefunction RMsut betweena pair of 1-dimensionalratios S and U with the fol-

lowing properties:

(a) RMs~t�vxS�OdS y Wn� for any ratio S .

(b) Thedistanceis symmetrici.e. RMs~t�vxS�O�U y W�RMs~t�vdU�OdS y sincetheorderof theRGB ratiosin

eachpair is not fixed

(c) If the ratios S�O�U and SVT"O�U>T arecomputedfrom thesamepair of surfacesviewed in two dif-

ferentimagesunderthesameimagingconditionsthenthedistancebetweenthemshouldbea

functionof only thenoise.

Sucha functionfor 1-dimensionalratiosS and U is:

RMsutwvxS�O�U y W g NMR��HP[Q�gN�{�P�{|Q�{|R (C.4)

Eq C.4satisfiesproperties(a) and(b). Proofof property(c) is shown below. Wewantto prove

that

RMsutwvxS T O�U T y ��RMsutwvxS�O�U y W���v�kFOdS�O�U�OdS T O�U T y W��]v�k y (C.5)

Since g ��i(gV��k , themaximumdistance� is observedwhen h X W�h e W�k and h _ W�h c W��Ek .

Wewill show thatusingEq.C.4,thefunction � is indeeda functionof k .RMs~t�vxS T O�U T y WR�s~t�v N�{BkP3��k Q���kR}{|k y Wg N�R}{�N�k5{�R�k5{|k����HP[Q�{|P~k5{|Q~k��Hk���gN�{|k5{|P	�Hk5{|Q	��k5{�R�{|k�g W
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