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ABSTRACT

Objective: Our aim is to identify the damaged tablets from the manufacturing line using image processing techniques and remove them before 
packaging.

Methods: The various problems posed during inspection are broken tablets, corner chips, black or other color spots in tablets, empty blisters (without 
one or more tablets or capsules), foreign particles/color variation in the tablets/capsules, improper sealing, etc., Image processing techniques will be 
used for defect detection.

Results: Tablets are available in packed forms that are usually transparent, semi-transparent or opaque. Euclidean distance was employed for 
detecting defects, during testing that had a similarity of 100 for tablets with no defects, for defective blisters had similarity ranging from 98 to 41. 
Empty blisters had a similarity of 0 on comparing with trained images.

Conclusion: Similarity measuring based technique can accurately detect defects in the pharmaceutical tablets, hence can be adopted for removing 
such blisters from the manufacturing line itself.
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INTRODUCTION

Modern living has brought a comfortable way of life also has made 
our living far away from nature. Food, we take contains various 
contaminants and has lead to ailments and diseases. Hence, people 
have started taking allopathic medicine that gives quick remedy from 
ailments. The medicines are in the form of syrups, injections or in tablets. 
Defects such as broken tablets, foreign particles or color variation are 
possible during manufacturing process, that has to be detected before 
packaging for drug safety [1,2]. Manual inspection is time-consuming, 
and hence image processing techniques can be employed to automate 
the inspection process.

Canny edge detection and histogram are used for automatically 
determining the thresholding for a different region in image [3]. Edge 
detection can be effectively identifying defects in dental radiographs [4]. 
Gaussian filter is used for smoothen the images so as to highlight the 
defect in the image. Edge detection algorithms such as Roberts, Prewitt, 
Sobel, and Canny are used for the texture analysis process to determine 
the glass surface defect such as scratch and crack [5,6].

Segmentation algorithm is used for the fingerprint authentication 
and in melanoma skin cancer detection [7-9]. A new thresholding 
estimation algorithm has been proposed with watershed transforming 
Sobel filter in frequency domain for detection of different blood cells 
in microscopic image [10]. Median filter with Canny edge detection is 
used to detect a tumor in eyes [11]. Skin diseases can be identified using 
image processing techniques [12].

METHODS

Tablets were obtained from Kaushik Therapeutics (p) Ltd., Chennai, 
and for initial study, tablet images were obtained using Canon digital 
camera. Tablets images for both training and testing phases were 
collected for analysis.

The training phase obtains the image of the tablet blisters and stores 
its characteristics such as shape of tablets, color of the tablets, size, 
number of tablets, and pixel values in the database. The testing phase 
consists of obtaining the tablet image from the manufacturing line and 
comparing it with the template image. If variation exists between the 
template image and the compared one, it is considered as a defect, and 
an alert message is raised to remove it.

Algorithm for tablet defect identification
•	 Step	1:	Capture	the	image	of	tablet strip as template image.
•	 Step	2:	Convert	the	image	into	gray	image.
•	 Step	3:	Filter	the	image	to	remove	the	noises	using	median	filter.
•	 Step	4:	Create	an	edge	image	using	Canny	edge	detector.
•	 Step	5:	Store	the	characteristics	of	the	image.
•	 Step	6:	Obtain	the	test	image.
•	 Step	7:	Compare	 the	 input	 image	and	 the	 template	 image	using	

Euclidean distance method.
•	 Step	8:	Alert	if	difference	exists	between	the	two.

The proposed architecture is given in Fig. 1.

RESULTS AND DISCUSSION

The template image was preprocessed, stored in the database and 
test images containing various defects were processed, compared to 
eliminate the tablets from the manufacturing line using Matlab. The 
results are displayed in Table 1 that shows the similarity measures of 
the test image and the template image. Euclidean distance measure 
was used to comparing the images. Test image with no defect yielded a 
similarity of 100, one broken tablet had 98.835 and one missing tablet 
had 41 as similarity for an empty pack 0.34 was the similarity.

The following Figs. 2 and 3 summarizes the results of comparing the 
defecting image with training image.
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Comparison of trained and testing images is shown in Fig. 4 using a 
column chart showing the similarity measure.

CONCLUSION

Image processing techniques combined with Euclidean distance 
measure is found to be very helpful in identifying the defects in the 
tablets. The above method was implemented with various types of 
tablet blisters, and the results were convincing with an accuracy of 
98%. Hence, the above method can be used to identify defects in the 
tablets and remove them from the manufacturing line.
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Fig. 1: Architecture of the proposed system

Fig. 2: One broken tablet comparison

Fig. 3: One missing tablet comparison

Fig. 4: Column chart is showing the similarity measure between 
trained and test images

Table 1: Comparison of training image and test images with 
defects

Test image Similarity (with trained image)
No defect 100
One broken tablet 98.835
One missing tablet 41.4833
Empty pack 0.3452
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