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Fig. 1 Infuence of different numbers of factors

on RMECYV of PLS calibration models
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Table 1 True values and predicted values of neutrophilic granulocyte percent in calibation set

Subject True value Predicted Relative Subject True value Predicted Relative
/% value/ % error /% value/ % error
C1 63.0 61.130 1 0.029 7 C9 58.1 61.183 7 0.053 1
Cc2 61.3 60.215 5 0.017 7 C10 51.5 55.409 6 0.075 9
C3 59.9 57.592 3 0.038 5 Cl11 59.8 58.179 2 0.027 1
C4 58.2 55.201 4 0.051 5 Cl12 51.7 53.750 7 0.0397
C5 49.4 51.153 1 0.035 5 C13 53.4 55.359 3 0.036 7
C6 54.2 52.275 2 0.035 5 Cl4 57.4 58.075 8 0.011 8
C7 50. 9 53.880 0 0.058 5 C15 65.0 62.433 6 0.039 5
C8 57.8 61.790 8 0.069 0
Table 2 True values and predicted values of neutrophilic granulocyte percent in prediction set
Subject True value Predicted Relative Subject True value Predicted Relative
/% value/ % error /% value/ % error
P1 51.2 54. 300 9 0. 060 6 P4 50.0 52.433 7 0.048 7
P2 54. 8 53.778 3 0.018 6 P5 56.4 59. 357 4 0.052 4
P3 58.4 62.337 1 0.067 4 P6 57.8 61.069 0 0. 056 6
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PLS Analysis Used for Noninvasive Measurement of Human Neutrophiclic
Granulocyte Based on Dynamic Spectrum Method
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Abstract Dynamic spectrum method was used to noninvasive measurement of human neutrophilic granulocyte percent for the
first time. In wivo measurements were carried out in 21 healthy volunteers, and parital least-squares was used to establish the
calibration model of subjects’ neutrophilic granulocyte percent values against dynamic spectrum data. Twenty one samples were
classified into calibration set and prediction set, and the calibration was used to establish the calibration model, in which cross
validation and leave-one-out method was used to test the best number of factors influencing the PLS calibration models. For cali-

bration set, the correlation coefficient was 0. 922, the root mean square error of the calibration set obtained by cross-validation
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(RMSECV) wasl. 776% ., the biggest relative error was 5. 85%, and the average relative error was 4. 13%, which promise the
good calibration effect. Prediction was carried out to certify the prediction ability of calibration model. And the correlation coeffi-
cient of prediction was 0. 912, the root mean square error of the prediction set (RMSEP) was 2. 930% , the biggest relative error
of prediction was 6. 74%, and the average relative error was 5. 07% , which certify that the calibration model has good prediction
ability. Measurement results show that the influences of measuring conditions on spectra can be decreased effectively by dynamic
spectrum method and this method can be applied to accurate invasive measurement of human neutrophilic granulocyte percent. It

can be a good method for noninvasive blood analysis, which makes great sense to clinical application.
Keywords Dynamic spectrum; Neutrophilic granulocyte percent; Noninvasive measurement; Parital least squares
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