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An Image Processing System to Estimate Pollutant

Concentration of Animal Wastes
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The Institute of Life Science and Technology, Sungkyunkwan University Suwon, Korea, 440-746

Summary

This study was conducted to find out the coefficient relationships between intensity values of
image processsing and pollution density of slurries. Slurry images were obtained from the image
processing system using personnel computer and CCD-camera. Software, written in Visual ¢,
combined the functions of the image capture, image processing and image analysis. The data of
image processing for slurries were analyzed by the method of regression analysis. The results are
as follows.

1. Red(R)-values among image processing data were obtained the highest correlation coefficient
0.9213 for detecting COD. Also, green(G)-value were obtained the highest correlation coefficient
0.9019 for detecting BOD. Blue(B)-value could not find significant values to detect the pollution
resources density.

2. Hue(H)-values among image processing data were obtained the highest correlation coefficient
0.9496 for detecting BOD. This fact could be used in detecting BOD.

3. Green(G)-value, GRAY-value, Hue(H)-value, Saturation($)-value and Intensity(l)-value were
the correlation coefficient more than 0.8 for BOD. Hue(H)-value was higher correlation coefficient
than any other value, It was possible to detect pollution density of slurries by using the image
processing system.

4. Red(R)-value, GRAY-value and Saturation(S)-value were obtained the correlation coefficient
more than 0.8 for detecting COD. R-value had the highest correlation coefficient Among these
values. It was possible to detect density indirectly by using the image processing system..

5. SS-density were obtained the correlation coefficient less than 0.8 by using the image
processing system. The density of NHs-N and NO;-N were obtained correlation coefficient less
than 0.2.

(Key words : Image processing, Pollutant concentration, Animal slurry, Correlation coefficient)
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Fig. 1. Diagram of the system.
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Fig. 2. A block diagram of the computer
vision system.
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Table 1. Specification of the camera

Atk A Rez PEY NGB NEIY
g Beistel §olo] TPW R2EVS YES
st ol¥A gs5¥ g 2 sad
RGB# ¥ HLS%= Ttk Z a9 4
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Fig. 39]4% 9449 5858 Jehe
™, Fig. 48 & d7oA ALdd 22399
HQl Hee vehd Zejn.
] Start j
{
1 Get pixels |
1
I Filtering |
i
I Thresholding |
i
‘ Calculation of pixel value |
l
| End |

Fig. 3. Flow chart of image processing.
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Ttem Model Specification
Pickup device 1/3" Interline transfer CCD
Picture elements 768 X 494, 380,000pixels
White balance ATW/AWC

cep sgg- Gamma 0.45/0.7/1.0/Low

Camera (NA) Horizontal resolution 470 TV lines
S/N ratio 54dB(p-p/rms)
Shutter 1/60-1/100,000sec,
Dimensions(WHD) W55 x H50 X D160(mm)
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Fig. 4. The main frame of image proces-
sing program.
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Fig. 5. Position of CCD camera,
material and lighter.
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Fig. 6. Computer screen for detecting the
density of animal slurry by using
image processing system.
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Table 2. The comparison between image processing value and pollutant concentration.

UL L . 7 2me) 9.4

27 FE &%

3¢

g dagAE Aag

Sample Image value ) Pollutant concentration(rmg/1)
No. R |G| B |[GRAY| H 5 I BOD | COD 58 T-N T-P |NH4-N|NOs-N
1 521 39| 36 49 1262.010.194)0.341 17,651 15.147 |1 26,000 9,193| 183 | 1,187 14
2 541 43| 60 53 1259.210.20910.325|17,215| 16,269 | 29,000 | 9,097| 182 | 1,212 25
3 60| 38| 56 51 (285.710.200(0.375| 18,523 | 16,467 | 26,000 8,904 | 190 | 1,236 21
4 62| 42| 56 53 1269.5(0.211]0.390| 15,604 | 17.655 | 40,000 | 10,685 | 232 | 1,780 39
5 48 | 42| 58 49 (248.3]0.196|0.378| 15,906 | 18,850 | 40,000 | 11,616 317 | 2,378 | 165
6 30 39| 56 42 |221.3/0.167|0.632|18.272 | 23,760 | 85,000 | 13,156 | 371 | 2,425 129
7 2051205158 189 |142.8/0.712|0.892|12.282 | 23,364 | 63.000 | 14,162 | 349 | 2,331 | 695
8 218 (207 | 141 | 188 |137.9|0.720|0.894 13,289 | 24 948 | 59,000 | 11,744 | 371 | 2,378 | 718
9 33| 42| 57 44 1220.6)10.17710.571| 8,215, 8435 |13,600| 6,276 91 | 1,408 35
9o BoA GAARZS 7e 88 A5 Hom Uehdth dG4RE B A o9
b one Agdl ualA %ok A9d A 2R FEsty AmmAs e Fe AL
G & gues, edBde] A% 2 Anzt ¥ 4 ARG FA4EE GRAYFE NHNe
o e Qe FE FE QT BAA  NONE AslguE HEE Be A4
GHRES 7 NS 2d8d $ES 4§ UsIRth 94%E Hgd Asde
BRAE AvRs] 9 7 Wagte] 2AA  BODSe] BHARRYI) 0.04960% TS
SER)E TE 23 Table 354 Dol etk ) Uee ok BOD 330 ole7bs @
do] AelA AARY FYYR RGe AeET VUHAT HZES BODE Adx
coDgksh ARATT 092132 AR ¥% B BHLHW 2RASS AT R
o0, NHe-Ne NOs-N#= A A G 2 0.2 Ba48 Sz A%« GRAYZE R A9
ez 427 ABBAC G Aoz U Ze 23 Urhin AAT IFAR 1P
et P4 E G2 BODg# AAAF & BODE AYstuz vuH 22 AAAF
7F 090198 7} &7 udetden, R 2 RoFL 91

NH4-N& NOs-Nute] oA o5

Table 3. A correlation coefficient(R? between

concentration.

8] uhat

image processing value and pollutant

ytant concentration

IE:?N BOD COD S5 T-N T-P NHs-N | NOs-N
R 0.6582 | 0.9213 0.7382 | 0.8068 | 0.8213 | 0.2075 | 0.2925

G 0.9019 | 0.7802 | 0.5663 | 0.7292 | 0.6887 | 0.078% | 0.0818

B 0.4209 | 0.3682 | 0.2603 | 03639 | 0.3294 | 0.041] 0.0465

GRAY 0.8383 | 0.8600 | 0.6545 | 0.7907 | 0.7671 0.1289 | 0.1500

H 0.9496 | 0.5303 0.342 0.5308 | 0.4598 | 0.0098 | 0.0015

S 0.8400 | 0.8546 | 0.6462 | 0.7834 | 0.7597 | 0.1232 | 0.1452

I 0.8744 | 0.2862 | 0.1812 | 03233 | 0.2297 | 0.0107 | 0.0503
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