Journal of The Korea Society of Computer and Information
Vol. 21 No. 12, pp. 125-130, December 2016

www ksci.re.kr
https://doi.org/10.9708/jksci.2016.21.12.125
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Abstract

Automatic quality inspection by computer vision can be applied and give a solution to the

pharmaceutical industry field. Pharmaceutical capsule can be easily affected by flaws like dents,

cracks,

holes, etc. In order to solve the quality inspection problem,

it is required computationally

efficient image processing technique like thresholding, boundary edge detection and segmentation and

some automated systems are available but they are very expensive to use. In this paper, we have

developed a dented capsule image processing technique using edge-based image segmentation,

TLS(Total Least Squares) curve fitting technique and adopted low cost camera module for capsule

image capturing. We have tested and evaluated the accuracy, training and testing time of the

classification recognition algorithms

like PCA(Principal

Component Analysis), ICA(Independent

Component Analysis) and SVM(Support Vector Machine) to show the performance. With the result,

PCA, ICA has low accuracy, but SVM has good accuracy to use for classifying the dented capsule.
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Fig. 1. (a) Normal Capsule (b) Dented Capsule
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Fig. 2. Processing Flow of Classification for Dented Capsule
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[l. Processing Method

2.1 Processing Flow
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2.2 Capsule Cropping
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2.3 Curve Fitting
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Fig. 4. Curve Fitting by TLS(Total Least Squares) Curve Fitting

[I. Classification Algorithms
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3.2 ICA(Independent Component Analysis)
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3.3 SVM(Support Vector Machine)
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V. Experiment & Evaluation
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4.1 Exper imental Condition
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Table 1. Hardware Specification
[tem Value
- Aptina MTOM021 1.2M pixels CMOS Sensor
« Active pixel: 1280H x 960V
Camera Spec. - Frame rate: 60fps

- Optical format: 1/3"
« Pixel size: 3.75x3.75um

- 0S: Windows 7

System Spec. « Intel(R) Core(TM) i7-3770 CPU @ 3.40GHz

- 4G RAM
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Results of Accuracy and Processing Time
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Fig. 6. The Testing Time for Dented & Normal Capsule

4.2.2 Dented & Normal Capsule(2 parts)
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Fig. 7. The Accuracy of Classification for Dented & Normal Capsule

4.2.3 Cap & Body Part Separation(4 parts)
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Fig. 5. The Training Time for Dented & Normal Capsule
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Fig. 8. The Accuracy of Classification for Dented & Normal Capsule
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Fig. 9. The Accuracy of Classification for Dented & Normal Capsule
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Fig. 10. The Accuracy of SVM Classification
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V. Conclusions
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