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Abstract Traditional five classification hematology analyzers usually improve white blood cell (WBC) classification

accuracy by combining chemical methods, which will increase the complexity of instrument structure and the cost
of use and repair. An optical system with a special structure is designed, which introduces the detection of back

scattered light by the means of combining direct current (DC) signal, laser forward scattering signal and back

scattering signal to achieve the WBC five classification. The experiment results show that the relative deviation

=]

of the prototype with the sensing system for LYM, MON, NEU, EOS and BAS is less than 5%, and its performance
situ detection

OCIS codes 170.1530; 170.3890; 120.3890; 120.4570
1

is close to the hematology analyzer Mythic 22. The optical system after optimization can complete in situ detection
Key words medical optics; hematology analyzer; cell classification; optical system; back scattered light; in

and classification of WBC and has the characteristics of simple structure and stable performance.
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Fig.1 Structure of optical system
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Table 1 Precision result of optical system

Ttem Result/ (10°/L) Manual /(10°/L) Range /(10°/L) Deviation /%
LYM 2.76 2.80 0.80~4.00 1.43
MON 0.65 0.68 0.10~1.80 4.41
NEU 5.30 5.10 2.00~7.80 3.92
EOS 0.35 0.34 0.00~0.50 2.94
BAS 0.41 0.42 0.00~0.20 2.38
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Table 2 Precision result of Mythic 22

Ttem Result /(10°/L) Manual /(10°/L) Range /(10°/L) Deviation /%
LYM 2.76 2.80 0.80~4.00 1.43
MON 0.70 0.68 0.10~1.80 2.94
NEU 5.20 5.10 2.00~7.80 1.96
EOS 0.33 0.34 0.00~0.50 2.94
BAS 0.44 0.42 0.00~0.20 4.76

3 LR RGN SRR I 45 2R

Table 3 Correlation result of optical system

Mean /%
Item Slope a Intercept b r
Instrument Manual
NEU 64.89 64.93 0.917 1.973 0.9335
LYM 23.63 23.71 0.902 4.683 0.9531
MON 9.34 9.19 0.499 4.976 0.6873
EOS 1.72 1.75 0.047 0.935 0.9277
BAS 0.47 0.46 0.261 0.467 0.5573
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