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Detection of Internal Fecal Contaminants of Chicken Carcasses
Using Hyperspectral Imaging Technology

*

ZHAO Jin-hui TU Dong-cheng OUYANG Jing-yi LIU Mu-hua SHEN Jie

( College of Engineering Jiangxi Agricultural University Nanchang 330045 China)

Abstract: Using chicken carcasses as the research subject the detection method for internal fecal con—
taminants of chicken carcasses based on hyperspectral imaging technology was investigated. Firstly hyper—
spectral images of chicken carcasses from 400 nm to 1 000 nm were acquired. Secondly the principal compo—
nent images were obtained by the principal component analysis ( PCA) three characteristic wavelengths
(518.59 562.64 and 700. 67 nm) were found according to the first principal component ( PC1) image and
700.67 nm wavelength images were selected as the detection images of the internal fecal contaminants of
chicken carcasses. Lastly the masks were constructed to eliminate the the background noise of characteristic
images and the fecal contaminants were extracted by the threshold segmentation and morphological imaging
processing. The experimental results showed that the total accurate rate of the detection was 93% using 100
samples of chicken carcasses. The principal component analysis and hyperspectral imaging technology can
meet the requirement for detecting internal fecal contaminants of chicken carcasses’ which provides a theoreti—
cal basis for the on-ine rapid detection of internal fecal contaminants of chicken carcasses.
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Fig.2  Score images of top four component using principle component analysis
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Fig.3  Characteristic wavelength images
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Tab.1 Results of detecting internal fecal contaminants of chicken carcasses

/ / / / / /%
Numbers of actual  Detected numbers False numbers Numbers of Detected Total correct
contaminants of contaminants of contaminants chicken carcass numbers rate
400 398 5 100 93 93
3
o PCA 3 518.59 562.64 700.67 nm 700. 67 nm
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o



3 : * 577 -

1 Windham W R Smith D P Park B et al. Algorithm development with visible near — infrared spectra for detection of poul—
try feces and ingesta J . Transactions of ASAE 2003 46(6) :17334738.

2 Lefcourt AM Kim M S Chen Yud - Ren. Detection of fecal contamination on apples with nanosecond — sale time — resolved
imaging of laser — induced fluorescence J . Applied Optics 2005 44(7):11604171.

3 Lefcourt AM Kim M S Chen Yud — Ren. Automated detecton of fecal contamination of apples by multispectral laser — indued
fluorescence imaging J . Appled Optics 2003 42( 19) : 39353943.

4 Lefcourt AM Kim M S Chen Yud - Ren. Detection of fecal contamination in apple calyx by multispectral laser — indued flu—
orescence J . American Society of Agricultural Engineers 2005 48( 4) : 15874593.

5 Lefcourt AM Kim M S Chen Yud — Ren. A transportable fluorescence imaging system for detecting fecal contaminats J .
Computers and Electronics in Agriculture 2005 48( 1) : 63-67.

6 Mehl PM Chen Yud -Ren Kim M S et al. Development of hyperspectral imaging technique for the detection of apple sur—
face defects and contaminations J . Journal of Food Engineering 2004 61(1):61-81.

7 Kim M S Lefcourt A M Chao K. et al. Multispectral detection of fecal contamination on apples based on hyperspetral im—
agery J . Transactions of ASAE 2002 45( 6) : 20272037.

8 Vargas AM Kim M S Tao Yang et al. Safety inspection of cantaloupes and strawberries using multispectral fluorescence
imaging techniques C . ASAE Annual International Meeting 2004: 4005-4017.

9 KimlI KimM S Chen Y R et al. Detecton of skin tumors on chicken carcasses using hyperspectral fluorescence imaging

J . American Society of Agricultural Engineers 2004 47(5) :1785-4792.

10 Lu R ChenY R. Hyperspectral imaging forsafety imspection of food and agricultural products C . Proceedings of SPIE
1999: 121433.

11 Cho B Kim M'S Chao K et al. Detection of fecal residue on poultry carcasses by laser — induced fluorescence imaging

J . Food Science 2009 74 (3):154 -159.

12 . J. 2008 39( 1) : 106-409.
13 . J . 2008 39(5):9193 103.
14 . J. 2008 28(4) :669-674.

15 . I 2009 36( 6) :26-30.



