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Abstract: Subtracted blood volume spectrometry was employed to the noninvasive biochemical exami-
nation with near infrared spectroscopy(NIRS) to eliminate the influence of tissues. To raise the Signal
to Noise Ratio(SNR) of the NIRS pulse wave signal needed by the spectral subtraction, an effective a-
daptive filter method was proposed to process the pulse wave signal. The principles of Least Mean
Square(LLMS) adaptive filter were described, and a new adaptive filtering way fit for the pulse wave
signal of this experiment was proposed. Then, a 16-pixel near-infrared pulse wave acquisition system
made by ourselves was used to collect the pulse wave signals of human body. Finally, the proposed a-
daptive filtering way was used to process the NIRS pulse wave signals and analyze the results. The re-

sult shows that the noise level of blood spectrum has reduced from 800 pAU to 12 pAU after spectral
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subtraction by using the proposed method, and the related coefficient of pulse wave of adjacent wave-

length has raised from 0. 994 0 to 0. 999 9. The analysed result verifies that the method is effective in

the NIR noninvasive biochemical examination area.

Key words: adaptive filtering; Least Mean Square (LMS) algorithm; pulse wave; Near Infrared Spec-

troscopy(NIRS) ; noninvasive biochemical examination
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Fig. 1 Basic structure for adaptive filter
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Fig. 2 Structure for a new adaptive filter method
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Fig. 3 Acquisition system of near-infrared pulse wave
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Tab.1 Measurement results of peaks and troughs before adaptive filtering
A% 15 4t 16 140

P (AU WA AD I (AU WA AU
1 1.996 4+3X10"" 1.989 8+1x10" 1.886 14+2x10"" 1.878 6+2x10""
2 1.995 54+2X107" 1.988 94+2X107" 1.885 14+1x10"" 1.877 72X10""
3 1.994 54+3X10"" 1.989 64+1X10"" 1.884 34+1X10"" 1.878 743X10"
4 1.995 3+3X107" 1.989 1+1X107" 1.885 442X10"" 1.878 24+2x10"
5 1.996 14+5X107" 1.989 34+3X107" 1.886 14+3X10" 1.878 641X10""
6 1.996 3+4X10"" 1.989 94+2Xx10" 1.886 54+4x10* 1.879 1+2x10*
7 1.996 5+£3X107" 1.990 0+2Xx10"" 1.886 34+2X10"" 1.879 04+2x10!
8 1.996 6+4x10"" 1.990 1+1x10"" 1.886 54+3x10" 1.879 3+1x10""
9 1.996 3+2X10"" 1.990 9+1Xx10""* 1.886 24+2x10* 1.880 04+3x10*
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Tab. 2 Measurement results of peaks and troughs after adaptive filtering
I phE \ Sk R
AW WA AD g CAU) A AD
1 1.996 6384+7X10"° 1,989 7754£3X10"° 1.886 0804+5X10"° 1,878 627£5X10"°
2 1.995 728+5X10°°  1.988 795+2X10°° 1.885 100£7X10"° 1.877 743+3X10°
3 1.994 7164+6>X10"° 1.989 607+E3X10"° 1.884 188+5X10"° 1.878 7174+3X10°¢
4 1.995576+£4X10°°  1.989 006£5X10"° 1.885226£6X10° 1.878 148+6X10°
5 1.996 260+4X10° 1.989 319+5X10°° 1.886 180+£6X10° 1.878 603+4X10°
6 1.996 5254+5X10"° 1,989 897+4X10"° 1.886 454+5X10"° 1.879 08645X10"°¢
7 1.996 534+6X10"° 1.989 869+6X10° 1.886 402+£4X10° 1.879 014+6X10"°
8 1.996 7854+4>X10"° 1,990 104£3X10"° 1.886 5654+6X10"° 1,879 324£5X10"°
9 1.996 448+=5X10 " 1.990 906£5X10 °  1.886 22944X10 ° 1.880 0414+4X10 °
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