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Estimation model of schima superba leaf chlorophyll content based
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Abstract: Red edge parameters are widely used to inv ersely deduce crop parameters in quantitative
remote sensing studies. Among them, the red edge position, as a very sensitive indicator for monitoring
crop stress, is strongly correlated with crop biochemical components. Accurate estimation of the
chlorophyll content of vegetation is of importance for studies on forest health, stress, and productivity
estimation, as well as carbon cycle. In this article, several algorithms of red edge position were
introduced firstly, their applications were compared, and the leaf chlorophyll content of vegetation was
estimated through selecting its different sensitive bands. Then leaf spectral data from indoor spectra were
extracted, four algorithms were used (first —order derivative spectrometry, first —order derivative
spectrometry after smoothing, four point interpolation, and quintic polynomial fitting) to process spectral
data and obtain red edge position variables. Finally the obtained variables were used to fit the chlorophyll
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content, and various regression models of these algorithms for estimating leaf chlorophyll content were

established. The results show that all these established models are feasible to estimate chlorophyll content.

Among them, the quintic polynomial fitting method is most accurate, but highly complex in obtaining the

red edge position while the four point linear interpolation is next to it in accuracy, but simpler.
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Fig.1 The first-order spectral derivative curves before and after

smooth(n=34)
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Tab.1 Result of Chlorophyll content and REP,
model fitting(n=24)

. REP4
Regression
equation
q R F sSig. df df, b b,
Linear 0.754 67.396 0 1 22 -62.161 0.090
Logarithmic 0.754 67.311 0 1 22 -420.626 64.359
Inverse  0.753 67.220 0 1 22 66.565 -45901.011
S 0.810 93.539 0 1 22 33.593 -23500.816

Growth  0.808 92.752 0 1 22 -32.275 0.046

R2HBEREEE REPymon A R (n=24)
Tab.2 Result of chlorophyll content and
REP 14smon Model fitting(n=24)

Regression REP 1sm0atn
equation T Sig df, df, by by
Linear 0.7659 97.994 0 1 22 -65.430 0.094
Logarithmic 0.765 71.697 0 1 22 -442.078 67.581
Inverse  0.764 71.398 0 1 22 69.741 -48366.428
S 0.815 97.333 0 1 22 35.098 -24675.497
Growth  0.815 97.188 0 1 22 -33.824 0.048 1
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KIMHRELES REP s A E R (n=24)
Tab.3 Result of chlorophyll content and
REP sis model fitting(n=24)

Regression REP i
equation g E  gig df, df, bo b
Linear 0.762 70.379 0 1 22 -184.180 0.259
Logarithmic 0.762 70.255 0 1 22 -1223.761 186.392
Inverse  0.761 70.128 0 1 22 188.604 -133951.801
S 0.787 81.345 0 1 22 94.265 -67 276.850
Growth  0.787 81.193 0 1 22 -92.906 0.130

RAMEFEEESES REP, AL R (n=24)
Tab.4 Result of chlorophyll content and REP«;
model fitting(n=24)

Regression REPes
equation g sigo df, df, b by
Linear  0.767 72.550 0 1 22 -113.475 0.161
Logarithmic 0.767 72.364 0 1 22 -758.282 115.668
Inverse  0.766 72.172 0 1 22 117.863 -82894.315
S 0.807 92.006 0 1 22 59.264 -42013.805
Growth 0.806 91.668 0 1 22 -57.930 0.082
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Tab.5 Test result of model accuracy(n=20)

Variale of . . 2 2
REP Regression equation Rt R RMSE

for

Y=-62.161+0.09xX 0.7328 0.7585 0.689 4
Y=-420.626 2+64.359 1xInX 0.7328 0.7573 0.6914

REPs,  Y=66.565-45901.011/X  0.753 0.7580 0.6911
Y=exp(33.593-23500.816/X) 0.810 0.7218 0.7108
Y=exp(-32.275+0.046xX)  0.808 0.7180 0.7585

Y=-65.430+0.094xX 0.766 0.7633 0.7013
Y=-442.078+67.581xInX  0.6943 0.7638 0.7008

REPumcon  Y=69.741-48366.428/X  0.6943 0.7643 0.7005
Y=exp(35.098-24 675.497/X) 0.815 0.7402 0.7157
Y=exp(-33.824+0.048 1xX  0.815 0.7375 0.7184

Y=-184.180+0.259xX 0.762 0.7940 0.693 2
Y=-1223.761+186.392xInX 0.6312 0.7924 0.6415

REP4us  Y=188.604-133951.801/X 0.6321 0.7925 0.6414
Y=exp(94.265-67 276.850/X) 0.787 0.7611 0.6656
Y=exp(-92.906+0.130xX)  0.787 0.7599 0.7939

Y=-113.475+0.161xX  0.7482 0.8028 0.6346
Y=-758.282+115.668xInX  0.7474 0.8029 0.634 6
REPy  Y=117.863-82894.315/X  0.766 0.7822 0.6348

Y=exp(59.264-42 013.805/X) 0.807 0.6877 0.6444
Y=exp(-57.930+0.082xX)  0.806 0.7822 0.8749
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content in different algorithm (n=20)
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