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Short Term Sensor’s Drift Analysis and Compensation Using Internal Normalization

Jin-Young Jeon', Jong-Hyun Baek’, and Hyung-Gi Byun'"

Abstract

One of the main problems when working the chemical sensor is the lack of repeatability and reproducibility of the sensor response.
If the problem is not properly taken into consideration, the stability and reliability of the system using chemical sensors would be
decreased. In this paper we analyzed the sensor's drift of short term and proposed a compensation method for reducing the effects of
the drift in order to improve the stability and the reliability of the chemical sensor. The sensor drift was analyzed by a trend line graph
and CV(coefficient of variation) was used to quantify. And we compensated for the drift by using the internal normalization. As a result
it was found that the value of CV was decreased after compensation.
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250000 Table 2. Preprocessed data of selected values in Table 1
20000(1 I T(hour) (Rg-Ra)Ra
0 4347177
150000 1 4.086979
100000 2 4.159363
3 4.085966
e IS '] 4 4.089087
0 5 4.08435
Fig. 1. Gas sensing property of Pd-doped Co;0,to 1 ppm Toluene 7 4.216007
gas. 8 4.134053
9 4.016988
Table 1. Selected values in raw data from Fig. 1 10 4.062116
T(hour) Raw_Ra Raw_Rg 11 3.993886
0 41943.82 224281 12 3.949873
1 42126.67 2142975 13 4.047797
2 41291.99 213040.3 14 3.856305
3 41433.75 210730.7 15 3.848385
4 41521.15 211304.7 16 3.873275
5 41853.75 212799.1 17 3.769253
6 41254.09 210057 18 3.780446
7 40875.78 213208.4 19 3.694639
8 41149.81 211265.3 20 3.671266
9 41456.63 207987.4 21 3.569631
10 41325.27 209193.3
11 41496.08 207226.7 (Rg-Ra)/Ra
12 41837.42 207089.9 2
13 42045.71 2122382 T — —
14 42760.33 207657.2 3
15 42600.89 206545.5 Re
16 42801.1 208581.5 ’
17 43689.66 208367 .
18 4353875 208230.3 0123456789101112131415161718192021
19 44359.32 208251 Tthour)
20 44883.29 209661.8
21 46390.47 2119873 Fig. 2. The graph of preprocessed data
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Fig. 3. The Trend line graph of the values of Output on the T

Table 3. The compensated data and difference from the original data

T(Hour) Output Outputc Difference
0 4347177 4.016427 0.33075
1 4.08262 3.78337 0.29925
2 4.174903 3.907153 0.26775
3 4.098127 3.861877 0.23625
4 4.099164 3.894414 0.20475
5 4.086497 3.913247 0.17325
6 4.108229 3.966479 0.14175
7 424147 4.13122 0.11025
8 4.152984 4.074234 0.07875
9 4.028603 3.981353 0.04725
10 4.076864 4.061114 0.01575
11 4.004561 4.020311 -0.01575
12 3.95241 3.99966 -0.04725
13 4.045368 4.124118 -0.07875
14 3.836838 3.947088 -0.11025
15 3.83272 3.97447 -0.14175
16 3.852836 4.026086 -0.17325
17 3.72763 3.93238 -0.20475
18 3.741944 3.978194 -0.23625
19 3.63705 3.9048 -0.26775
20 3.601185 3.900435 -0.29925
21 3.463617 3.794367 -0.33075
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Fig. 4. The Trend line graph of the compensated values of the Output

on the T.

Table 4. The CV and compensated CV(CVc)
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