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Abstract

In this paper, we propose a new noise cancellation system for the NDIR based optical analyzer, that can measure
various environmental air-pollution materials (CO, SO2, NOx, etc.) in real-time. The sensed signals are contaminated by
the different noise sources that measurement noise with high frequencies and the drift noise with the low frequencies.
They can be eliminated by a pre-processing that considering their time-domian properties and by a post-processing that
using sub-power ratios in subband structure. In the proposed method, the pre and pose-processing for noise cancelling are
useful for hardware implementation of the NDIR based optical analyzer with a precision measuring

Keywords : Noise cancellation, NDIR analyzer, Subband filtering, Binary tree structured filter banks
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Fig. 2. Signal processing block diagram for analyzing

various environmental air-pollution materials.
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l Fig. 4. Uniform binary-tree structured filter banks for
Signal Processing on the Target GAS subband signal decomposition.
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3. Signal Detection algorithm for multi-air poliution
measurement system.
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Fig. 5. Non-uniform binary-tree structured filler banks

for subband signal decomposition.
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Table 1. Standard mixed gases used in experiments.
Mixed Gas NO S02 CO
Density [ppm] [ppm] [ppm]
100ppm 105 99 107
250ppm 253 248 252
400ppm 398 392 402

=X H 46 ¥ E H

(182)
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0 IR and Trigger Signal sampled by fs = 1KHz, K =0.655 cycles/sec
RTINS TSR T e
s AL i
$ ; ! IH l }\
H ll
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A A |!| Inm u\
a 1 1
c 2 4 14 16 20
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(@)
IR and Trigger Signal sampled by fs = 1KHz, K = 1.026 cycles/sec
; ---- Trigger
>
>
T
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(b)
a8 6 (@ IR A&7ME 3 ERA MF (b E& A
oM EHE JIatlE
Fig. 6. (a) IR detector output and trigger signal, (b)
measured gas signals in pulse signal (a =
SmpHCI, b = RefCO, ¢ = Smp.CO, d =
RefNC, e = SmpNO, f = RefS02, g =
Smp.SC2, h = RefH20, i = Smp.H20, | =

NONE, k = NONE, | = Ref.HCI).
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Fig. 7. Comparison noisy base level with denoisy base
level.
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04 S N R T R N
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Fig. 8. Comparison noisy NO reference signal with
denoisy reference signal.
=]
Fig. 9. Comparison noisy CO reference signal with

denoisy reference signal.
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Fig. 10. Comparison noisy SO2 reference signal with
denoisy reference signal.
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Fig. 11. Comparison noisy NO reference/ measurement
signal with denoisy reference signal.
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Comparison noisy CO reference/ measurement
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voltage [v]

T T T T T
i [—=a-subbana dencised Ref. signal
--t-1.--- 4-Subband dencised Smp, signal

PO I S T N S

time [sec]

a7 13 &20| ZEE SO2 JIEH/EHM Mot F
20| HAHEH 7| £M4/EH MEo| Hm

Fig. 13. Comparison noisy SO2 reference/ measurement
signal with denoisy reference signal.
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