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The turbidity of flow type samples has a nonlinear relation to brightness of laser scattered light, but the shape of images
in laser scattered light is different from each turbidity samples. The turbidity measurement will be easy if it uses a pattern
of images in laser scattered light. But the excessive analysis load comes from the turbidity measured by red, green, blue
intensity (intensity) of all pixels of images in laser scattered light. Therefore the images in laser scattered light were divided
by appropriate block to decrease excessive analysis load. The shape of divided images in laser scattered light was different
from each turbidity sample. The real turbidity has a linear relation to turbidity measured by the artificial neural network
learned with the intensity of divided images in laser scattered light and turbidity.
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1. Computer 2. CCD camera
3. Flowcell 4. Pump 7
5. Sample 6. Laser
7. Power supply 8. Light trap
5
9. Glass window 10. Flowcell(front view)
Figure 1. Flow type turbidity meter.
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Figure 2. Calibration curve of intensity calculated by whole image.
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Figure 3. Whole image of 200.0 NTU and 600.0 NTU.
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Figure 4. Division image of 200.0 NTU.
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Figure 5. Calibration curve of intensity calculated by whole image,
11th y row and 6th to 15th y row image.
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Figure 6. Turbidity estimated by artificial neural network in leamed
data.
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Figure 7. Turbidity estimated by artificial neural network in test data.
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Table 1. Accuracy of Turbidity Measured by Artificial Neural Network

Measured

Measured

T(u;};{i})ty urbidity A"f‘}/‘j)a"y T(‘;f]'?%‘;y turbidity AC;}}:;‘CY
(NTU) (NTU)
0.0 20,01 - 100 9.87 98.67
0.1 0.11 8535 20.0 1922 9612
02 021 95.49 30.0 2003 9975
03 030 99.41 40.0 4017 9957
0.4 0.42 95.00 50.0 4982 99.64
0.5 0.52 96.71 60.0 5976 9961
0.6 0.60 99.61 70.0 70.51 99.27
0.7 0.72 97.78 80.0 7968 99.60
08 0381 99.19 90.0 8884 9872
0.9 0.92 97.52 1000 10208 97.92
1.0 1.01 99.31 2000 18924 9462
20 203 9848 3000 29237 9746
30 301 9981 4000 39791  99.48
40 401 99.81 5000 49568 99.14
50 498 99.55 6000 60363  99.40
6.0 595 9922 7000 70396  99.43
7.0 6.91 9860 8000 79959  99.95
8.0 8.04 99.55 9000 89484  99.43
9.0 8.96 9952 10000 99745  99.74
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