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Abstract Based on the random frog algorithm, a window-based random frog algorithm is proposed. With a
continuous window instead of a single wavelength point, the proposed algorithm improves the optimization accuracy
of the original random frog algorithm and reduces the iteration times of the algorithm, thus improving the
convergence speed. The results of the blood samples show that compared with the full-band results, the root mean
square error of prediction (RMSEP) of the built partial least square model decreases by 47.9%, and the correlation
coefficient of the prediction set, R,, increases by 4.07%, proving the validity of the proposed algorithm. The
regression analysis of the characteristic wavelengths selected by the three mainstream algorithms and the window-
based random frog algorithm is carried out, which demonstrates the superiority of the improved algorithm in

selecting the characteristic wavelength.
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Fig. 1 Spectra of hemoglobin phantom solution sample
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Table 1  Statistics of hemoglobin content
Mass concentration of hemoglobin /(g + L™")
Total number
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of samples Maximum Minimum Average deviati
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Phant Entire set 146 150 5 77.50 42.29
antom
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00
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Table 3 Optimization results of characteristic

wavelength of phantom solution sample

Number
Optimization
of principal RMSECV RMSEP R

algorithm
components
Full 9 3. 3454 4.4792 0.9948
SiPLS 13 2. 8266 3. 8059 0. 9960
SPA 6 2. 1494 3.4661 0.9965
CARS 5 2.1420 2.1282 0. 9985
WRF 4 2.2962 2.7742 0. 9984
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(b) the wavelength distribution
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Table 4 Optimization results of characteristic

wavelength of blood sample

Number
Optimization
of principal RMSECV ~ RMSEP R,
algorithm

components
Full 14 3.8142 5.3758 0.9421
SiPLS 10 2.3614 3. 3581 0.9763
SPA 15 3. 7454 2.4686 0. 9707
CARS 10 5.1743 5.2252 0.9470
WRF 9 2.7972 2.3205 0.9828
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A RF Bk IE T WRE B9k 194 stk .

#5 ARFHREEEX

Table 5 Result comparison of different algorithms

Characteristic
Algorithm RMSEP R,
wavelength number

SG+PLS 700 5.45 0. 940

RF+PLS 34 3.35 0.974
WRF—+PLS 31 2.79 0.983
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