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Abstract There are many white blood cell (WBC) classification methods in the research and development field of
five classification blood analyzer and their functions are relatively perfect, but the majority of instrument structure is
complex, and has more interference factors, and thus their stability and precision can not be guaranteed as a
result. Therefore, an optical signal detection and processing system that is applied to the WBC five classification and
uses the full-optical detection technology is proposed, taking the front side light scattering (F'SC) and axial light
absorption (ALL) as characteristics of cells, the photoelectric conversion circuit, filter and amplification circuit and
analog/digital (A/D) conversion circuit are designed, and the five classification of WBC is completed. The
blood analyzer using this system has the advantages of simple structure and high reliability. The test results show
that the correlation » of the system for WBC classification is good, and the precision of the instrument is closed to
Mythic 22, which is a high—grade five classification blood cell analyzer, and the function and performance of the
instrument is perfect.
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Fig.1 Structure of five classification blood analyzer
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Fig.2 Test procedure of optical signal detection and processing system
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Fig.3 Structure diagram of sample processing system
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Fig.56 Photoelectric signal conversion circuit
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Fig.7 A/D conversion circuit
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Table 1 Correlation result of the system

Mean /%
Item Slope a Intercept b r
Instrument Manual
NEU 64.87 64.90 0.917 1.973 0.9335
LYM 23.63 23.72 0.902 4.683 0.9531
MON 9.31 9.19 0.499 4.976 0.6873
EOS 1.72 1.75 0.047 0.935 0.9277
BAS 0.47 0.44 0.261 0.467 0.4573

K2 RYGUNG I 45 2R

Table 2 Precision result of the system

Item Times x /% SD CV /%
NEU 20 65.97 0.54 0.81
LYM 20 26.62 0.56 2.10
MON 20 5.35 0.29 5.42
EOS 20 1.39 0.07 5.03
BAS 20 0.67 0.04 5.97

# 3 Mythic 22 ¥ % [ 16 I 25
Table 3 Precision result of Mythic 22

Item Times x /% SD CV /%
NEU 20 66.57 0.52 0.78
LYM 20 25.69 0.51 1.98
MON 20 5.48 0.27 4.92
EOS 20 1.55 0.06 3.87
BAS 20 0.71 0.04 5.63
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