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Rapid Detection of Azotobacter chroococcum Concentration
Based on Image Processing
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Abstract

A measuring method using image processing techniques for the rapid detection of Azotobacter
chroococcum was put forward. Based on the microscopic image collection, preprocessing, segmentation
and feature extraction, as well as the support vector machine ( SVM) identification, classification and
counting, Azotobacter chroococcum concentration density was acquired. The rapid Azotobacter chroococcum
activity detection was realized. Experiments showed that detection precision of the proposed method was
higher, and its relative error was less than 4% compared with precisely manual counting. Meanwhile, the
detection method was more time saving. As for the other special detecting devices, the measuring
detection cost was much lower.
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Tab.1 Comparison of common detection methods
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Fig. 1 Detection method
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Tab.2 Parameters of Azotobacter chroococcum and results of SVM recognition
Frid [IEAVEEE S R &S [ ¥ 2 K/ R R/ R R Y Bl
1 109 32 1.337 1 15.134 6 7.272 1 0. 990 36 1
2 118 33 1.3612 14.923 0 7.9740 0. 991 60 1
4 198 48 1.079 4 21.2840 9.509 7 0.978 24 1
5 28 17 1.2169 8.588 6 3. 606 4 0. 903 99 0
13 127 39 1.048 7 18.8320 6.801 4 0.991 53 1
14 165 42 1.7483 14.031 6 11.8910 0.98891 1
18 140 40 1.099 0 19.163 8 7.3705 0.991 17 0
21 306 60 1.067 6 24. 4072 12. 665 1 0.98991 1
22 406 84 0.7227 29.329 4 18.8527 0.734 26 2
23 112 40 0.897 2 12. 801 0 8.8563 0.987 92 1
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Tab.3 Results of SVM and manual counting
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SVM 84~ #k /4~ 0 12 20 28 41 48 56 63 74 82
N LA EA B4 0 12 20 29 41 47 55 61 73 80
A AR R 25/ % 0 0 0 3.45 0 2.13 1.82 3.28 1.37 2.50
SVM 5B ] /s 3 3 3 3 3 3 3 3 3 3
N T AT # i [/ min 2 4 7 10 17 22 24 27 26 29
SVM -84 $0/ 4 0 12 20 28 41 46 55 62 73 82
N T84 0 12 20 28 42 45 56 61 73 81
B AT R 22/ % 0 0 0 0 2.38 2.22 1.82 1.63 0 1.23
SVM % i) i) /s 3 3 3 3 3 3 3 3 3 3
TR ]/ min 2 3 7 9 23 22 29 30 35 32
SVM 5440/ 4 0 12 20 27 42 47 56 63 73 77
NN S 0 12 20 28 41 46 55 62 73 80
C A XTHR 25/ % 0 0 0 3.57 2. 44 2.17 1.82 1.61 0 3.75
SVM %5 I H] /s 3 3 3 3 3 3 3 3 3 3
N 3408 ]/ min 3 5 6 11 15 24 24 32 38 31
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Tab.4 Concentration of Azotobacter chroococcum after conversion
B 1 2 3 4 5 6 7 8 9 10
WepE/ A mL ™! 0 2.4%x10° 4.0x10° 5.6x10° 8.2x10° 9.6x10° 1.12x10° 1.26 x10° 1.48 x10° 1.64 x10°
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