Table S1 Dyes the construction of CSA.

Name Abbreviation S:iz
2,3,7,8,12,13,17,18-Octaethyl-21H,23H-porphine OEP TPP1
i5r,ii)l,(lli31,)2S}—\L”i“(()el’ice;le(is(4-methoxyphenyl)—21H,23H—porphine CH:OTPPEeCl TPP2
5,10,15,20-Tetrakis(4-methoxyphenyl)-21H,23H-porphine CHs;OTPP TPP3
i)l b()jtS(,I?)O—Tetrakis(4—methoxyphenyl)—21H,23H—porphine CH:OTPPCo TPP4
5,10,15,20-Tetraphenyl-21H,23H-porphine TPP TPP5
5,10,15,20-Tetraphenyl-21H,23H-porphine zinc(II) TPPZn TPP6
5,10,15,20-Tetraphenyl-21H,23H-porphine copper(Il) TPPCu TPP7
5,10,15,20-Tetraphenyl-21H,23H-porphine iron(Ill) chloride =~ TPPFeCl TPP8
Bromocresol green NA pH1
Bromothymol blue NA pH2
Basic red NA pH3
Cresol red NA pH4

Table S2 Definition of the 50 color components.
No. Feature name Description
1 R Mean of R
2 G Mean of G
3 B Mean of B
4 ExG 2G-R-B
5 ExR 14R-G
6 ExB 14B-G
7 ExG_min_ExR 3G-2.4R-B
8 CIVE 0.441R-0.811G+0.385B+18.78745
9 NDGR (R-G)/(R+G)
10 CBDI R+G-2B
11 NGRDI (G-R)/(G+R)
12 GLI (2G-R-B)/(2G+R+B)
13 NGBDI (G-B)/(G+R)
14 WI (G-B)/(R-G)
15 GRRI G/R
16 GBRI G/B
17 ri R/(0.2989R+0.5870G+0.1140B)
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gi

bi

R_nor

G_nor

B_nor
R_min_G_nor
R_min_B_nor
B_min_G_nor
RGB_dis
R_dis_nor
G_dis_nor
B_dis_nor
G_min_R
R_min_B
G_min_B

ERI

EGI

EBI

< » T

a
b
chroma_C
hue

hue_mod

G/(0.2989R+0.5870G+0.1140B)
B/(0.2989R+0.5870G+0.1140B)
R/(R+G+B)

G/(R+G+B)

B/(R+G+B)
(R-GP/[(R-G)*+(R-B)*+(B-G)*]
(R-B)*/[(R-G)*+(R-B)*+(B-G)?]
(B-G)¥/[(R-G)*+(R-B)*+(B-G)?]
sqrt(R#+G*+B?)
R/sqrt(R*+G*+B?)
G/sqrt(R#+G2+B2)
B/sqrt(R>+G?+B?)

G-R

R-B

G-B

(R-G)(R-B)

(G-R)(G-B)

(B-G)(B-R)

Mean of H

Mean of S

Mean of V

Mean of L

Mean of a

Mean of b

sqri(a+b2)

arctan(bla)

2R-G-B

arccos >
2sqri(R“+G*+B*-RG-GB-RB)

Mean of C

Mean of M

Mean of Y

Mean of Y in NTSC YIQ
Mean of I in NTSC YIQ
Mean of Q in NTSC YIQ




52.5.1 Outlier rejection and dataset division

The principal components score matrix, squared
Mahalanobis distance were shown by the following expressions.

T f = Xxm X Py ¢ (S1)

D2 =(1T,-mM (T, -T) (S2)

Among them, where Xjpq7; was the CSA color components
matrix, me f was the loading matrix, n was the number of
samples, m was the number of variables, f was the number of
principal components, M-1 was the covariance matrix of the score

matrix, Ti was the scores vector of sample i, T was the average
color components of all samples.

52.8 Establishment and evaluation of the pH value quantitative model

RBF and SVR mathematical model were shown by the
following expressions.

fio) = £ 1y (g - ap JK(x;, %)

0<a.<C
! (S3)
S.t OSa:SC i=1,2,...,n
14 *
gl(ai—ai )=0
K(x;,x) = exp(-g | 1x; ~x 1) (S4)
1 1

*
Among them, % and % were relaxation variables, b was
undetermined parameter, C was the penalty parameter, g was
the kernel parameter, x was the center of the kernel function.

R 5
MSECYV, , RMSEC, p , RMSEP, and RPD were shown

by the following expressions.

2
_Icn }
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221'% (S8)
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RMSEP = @Z#z(yi'%’) (89)
__SD
RPD = RMSEP (510)

Among them, where n was the number of remaining 1-fold
samples, Y fit was the predicted value of the ith sample, 4 ost

was the measured value of the ith sample, k was the fold number
of cross validation, n. and ”p were the number of samples in

the calibration and prediction sets, ]/l- was the measured value

of the ith sample in the calibration and prediction sets, ]71 was
the predicted value of the ith sample in the calibration and
prediction sets, ;;, was the average of the measured values of

all samples in the calibration and prediction sets, SD was the
standard deviation of the prediction set.



