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Abstract 

Background/Objectives: As the medicine and pharmaceuticals are developed along with the 

rapid development of the society, human lives are extended to enter the aging society. 

Accordingly, new drugs are being manufactured and administered, but people in the 

informational vulnerability class can result in the misuse of drugs due to the absence of 

information. Therefore, drug information extraction model is required for convenience in 

verifying the information on drugs. 

Methods/Statistical analysis: Non-prescription drugs are being sold worldwide, and the 

general public is granted with the accessibility and choice on the relevant drugs to increase 

the awareness on self-medication. People are attempting self-medication to treat their minor 

symptoms and illnesses, but adverse reactions on drugs from misuse are increasing annually. 

This is due to the great difficulty in identifying the information on drugs, and therefore in 

this study, drug images were acquired through sensor elements such as CCD or smartphone 

camera to identify the information on drugs, and drug shape, character string and color etc.  

There were analyzed to realize an image processing based drug information model for 

providing various information on the relevant drugs. 

Findings: In this study, an image processing based medical information model was proposed 

to provide the information on drugs. In the proposed model, images were processed based 

on ROI setting, image binarization, and histogram equalization technique for quick 

processing on the inputted images. In addition, a drug information model was realized based 

on the technologies such as contour algorithm and color identification through RGB 

decision to extract the accurate shape of the drugs. The proposed model was tested to verify 

the accurate video image input of the drugs and print of the drug information. It is considered 

that when the relevant drug is searched through the proposed model in this study, existing 

inconveniences and difficulties will be reduced, and the existing method of adding various 

information to search the drug can be deviated to identify the drug information quickly 

through image acquisition processing.  

Improvements/Applications: The proposed model can not only extract drug information, but 

also be applied to many fields through the recognition of various objects. For the direction 

of the study in the future, further studies should be continued on the algorithm strong against 

the changes in the value according to the shade and lighting in the process of acquiring the 

RGB value on image processing, and on the model on providing the information through 

the internet website. 

Keywords: Medicine, ROI, Vision System, Binarization, Histogram Equalization. 
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1. Introduction 

From Year 2012, various countries around the 

world have been displaying non-prescription drugs 

referred to as OTC (Over The Counter) outside the 

displays of the pharmacy for sales to grant the 

general public with the accessibility and choice on 

the relevant drugs. In Korea, drugs for general 

drugs such as antipyretic drug or cold medicine are 

not only sold in pharmacies, but also in 

convenience stores to rapidly form the market for 

the general drugs sold for safety. Accordingly, the 

awareness is being increased on self-medication, 

where the patients are responsible for their health 

and disease issues. In other words, it signifies on 

supporting the self-medication of the people on 

minor symptoms or illnesses without wasting any 

time or money to enhance the choice and autonomy 

of the people [1]. However, the safety factors of 

monitoring on the relevant drugs can be overlooked 

due to the tags related to the relevant drugs [2]. 

Today, people can easily access through the 

internet to obtain information on drugs, but when 

the drugs critical to the human lives can even result 

in death from severe adverse reactions when the 

drugs are administered inappropriately, so 

information on drugs and symptoms are very 

important to reduce medical accidents. 

Accordingly, medical monitoring must be 

continued. Generally, physicians are provided with 

sufficient amount of information to select and 

decide the drugs for the treatment of the patients  

[3]. This drug monitoring faces great challenges to 

develop better healthcare system, and main tasks 

are web-based sales and information, globalization, 

extensive safety issues, continuous monitoring on 

the existing products, economic growth of public 

health and pharmaceutical industry, developing 

countries and rising countries, attitude and 

awareness on the benefits and damages of the drugs, 

and results and impacts [4]. The pattern of using 

drugs becomes a very important decision factor on 

safety of the drugs, and in countries that are capable 

of developing drugs, the use of drugs most widely 

used is more general [5]. Advertising prescription 

drugs directly to the consumers can be seen 

frequently in many countries, and through this 

information, patients can determine their treatment 

directly without the help of the physicians or 

pharmacists. As a result, illegal sales of drugs 

through internet is increasing, and it has great 

impact on over-prescription according to the 

physician’s requirements [6,7]. Adverse reactions 

from drug misuse is increasing annually, and safety 

accidents and drug misuse by the socially 

underprivileged class such as the children, old and 

the infirm, and pregnant women including the 

general public are increasing to be exhibited as a 

social issue. Especially, the people vulnerable to 

understanding the information indicated on the 

drugs and acquiring the information are exposed to 

higher risks than general adults, and studies on 

assistive technology regarding the information 

service for the class vulnerable to information are 

in progress, but there are many difficulties in 

identifying the drug information for the 

pharmaceutical industry. Proper information on 

drugs is effective on recovery and maintenance of 

health, and appropriate drug information service is 

required. Currently, drugs are produced by 

classifying the mark, pattern and color, etc., and 

there are search services provided through this 

classification. However, the help from the 

professional pharmacist is required to identify the 

information on the drugs that are generally 

administered, or the information including the 

shape, color and formulation of the relevant drug 

must be entered for identification, so there is an 

inconvenience of input in the existing service, and 

it takes great amount of time to search the 

information. In this study, a model is proposed on 

acquiring the drug image through the sensor 

elements such as the CCD camera or smartphone 

camera to identify the drug information through 

image processing. By searching the relevant drug 

through the proposed model, it is expected that the 

existing inconveniences and difficulties will be 

reduced, and the existing method of entering 
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various information for the search can be avoided 

to quickly identify the drug information through 

processing by image acquisition. 

2. Related Works 

2.1. ROI(Region of Interest) 

There are three reasons for performing ROI 

analysis as follows [8]. Firstly, it enables simple 

data search; in complex design, convenient 

identification is possible when it is difficult to 

identify the activity pattern according to the 

condition in the overall map. Secondly, the number 

of statistical tests can be limited to several ROIs to 

control the errors. Thirdly, the test can be limited to 

the fields defined by function based on other 

information such as scan or option. This is 

especially useful in the complicated design with 

various options such as factorial design. The most 

general method for exploratory ROI analysis is 

developing small ROI in the activation cluster, and 

when subjected to large-scale cluster, it is useful to 

produce the ROI on the local maximum value to 

explore the various areas in the cluster for 

measurement, and it can be applied on exploring 

the activity patterns in various options. Analysis 

using robust statistics [9] can reduce the impact of 

singular value, so it can be utilized especially in 

this case. 

2.2. Histogram Equalization 

The gray value that one pixel of an inputted image 

has can be defined as histogram. When the 

inputted image is biased of being too bright or 

dark, the histogram of the brightness value can be 

distributed equally to adjust the brightness of the 

image. The purpose of histogram smoothing is to 

produce the histogram with constant distribution, 

and the bright image is darkened while the dark 

image is brightened to maintain the proper 

brightness value. In addition, it is creating the 

image with brightness level distributed evenly 

throughout the overall brightness scale, and the 

contrast of the brightness value close to the 

maximum value of the histogram is improved, but 

the contrast near the minimum point is reduced. 

The algorithm of histogram smoothing can be 

summarized as follows [10]. The following 

(Formula 1) calculates the accumulated histogram 

that is normalized, and (Formula 2) is for setting 

the transform function F for the histogram 

smoothing. 

 ℎ𝑐(𝑖) = ℎ𝑐(𝑖 − 1) + ℎ(𝑖)𝑓𝑜𝑟 𝑖 = 1, 2, … ,     (1)                     

      L − 1  where ℎ𝑐(0) = ℎ(0) 

F(z) = Ə(𝐿 − 1)ℎ𝑐(𝑧)𝑓𝑜𝑟 𝑧 = 0, 1, … ,      (2) 

 𝐿 − 1                                    

Here, L  is the input image with the overall 

intensity levels, h  is the normalized histogram, 

and ℎ𝑐 is the cumulative normalized histogram. Ə 

is the function rounded off into the closed integer. 

Afterwards, the inputted image is re-scanned, 

gray level 𝑧′ is recorded of the image, and it is set 

as 𝑧′ = 𝐹(𝑧). 

Improving the gray value is a very important field 

on image processing for both the computer vision 

system and humans, which is used diversely in the 

pre-processing stage of voice recognition, 

medical image processing, text synthesis and 

image/video processing [11-14]. Also, among the 

histogram smoothing methods, the simple method 

of linear/non-linear gray level conversion 

function can be used [15], or the method of using 

the edge [16] and the method of using the 

connected component information [17] are used 

on complicated analysis of various image 

functions. This histogram smoothing redistributes 

the intensity distribution, and when the peak and 

valley are high in the histogram of the image, the 

peak and valley are maintained after the 

smoothing, but transferred. Therefore, each field 

is allocated with new intensity value in the 

histogram smoothing, and such value is based on 

the previous intensity level [18]. 
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3. Proposed Model 

3.1. Model Configuration 

The following [Figure 1] is a configuration of the 

proposed model MID(Medication Information 

Detection). Probe is composed of the CCD camera, 

smartphone camera, lens and lighting. For the 

filming and input of a drug image, and the machine 

vision system for detecting the medical 

information is inputted of the image filmed through 

the probe to perform the pre-treatments such as 

binarization, ROI setting and histogram smoothing, 

etc. to recognize the image for detecting the 

medical information. The data similar to the result 

value is shown in a list to be provided to a user. 

 
Figure 1. Proposed Model Configuration. 

3.2. System Process 

The following [Figure 2] is a process of the 

proposed model to be composed largely of 6 stages. 

 
Figure 2. Proposed Model Process. 

Firstly, a user acquired the image of the relevant 

drug through the probe. Secondly, the relevant 

work field is selected as the ROI setting stage. 

Thirdly, binarization is performed to acquire the 

threshold of the image, and fourthly, histogram 

smoothing is performed on the image completed 

with binarization. Fifthly, the image data 

completed with conversion is acquired, and sixthly, 

the image data completed with conversion is 

compared with the data stored tin the database to 

provide the result value to the user. 

3.3. ROI Settings 

The region performed with the work of setting the 

value on the location of the relevant tablet to 

acquire the information of the tablet in the image 

inputted by a user is referred to as ROI. The 

inputted image can be used with the Rect() instance 

to set the starting point of the relevant X, Y 

coordinates and finishing point of X, Y and thus to 

set the relevant region. When the region is set, there 

is an advantage of increasing the efficiency in work 

because the work is not performed in the irrelevant 

regions. To perform the work on converting the 

image acquired through ROI setting into Grayscale, 

cvtColor() instance is used to apply different RGB 

values in the image into the same value, and the 

values of 3 channels are all added to be divided by 

3 to convert the relevant image into Grayscale. This 

work is required for the binarization. The following 

[Figure 3] (a) is the original image acquired 

through the probe, (b) is the image before 

converting to grayscale by the ROI setting, and (c) 

is the grayscale conversion image for the 

binarization work. 
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Figure 3. ROI and Grayscale Image. 

3.4. Image Binarization 

In [Figure 4], the image converted to grayscale (a) 

was binary-coded, and the threshold value image 

was extracted as shown in (b). 

 
Figure 4. Threshold Acquisition Image. 

The inputted image is applied with the binarization 

technique to detect the letters in the drug. 

Binarization is for converting the pixel value into 0 

and 1 in the standard of the threshold value, and to 

perform the binarization, the value that becomes 

the standard of each pixel value in the image must 

be set. This standard value is the threshold value 

that specifies the black and white in the image. 

Threshold() instance was used to set the relevant 

image, threshold value and maximum value. 

3.5. Histogram Equalization 

The gray value for each pixel of the applied image 

can be defined as histogram, and previously, the 

contrast level is maximized and brightness is 

redistributed to improve the gray value in the image 

performed with the binarization. Through this work, 

the image brightness can be distributed evenly. In 

[Figure 5], (a) is the threshold extraction image, (b) 

is the image through histogram smoothing, and (c) 

is the result image. 

 

 
Figure 5. Histogram Equalization and Result Image. 

3.6. Database Table  

Database was applied with the MsSQL 1.50 

version, and it was composed of 3 tables including 

the table for comparison with the data acquired 

after the image processing. The table stored with 

the information on the relevant drug when the list 

is provided to a user and the ‘See Details’ button is 

pressed, and the table for verifying the list of 

alternative drugs. The image of the acquired drug 

can be analyzed to compare with the stored data, 

the data related to the drug list can be provided to 

the user, and the list of alternative drugs can be 

verified. [Table 1] below shows the drug 

information table structure from the acquired 

image data. 
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Table 1. Drug Information Table Structure. 

No. Field Description Data Type 

1 Drug_Name(PK) Drug Name Varchar(255) 

2 Color_R Drug Color Red int 

3 Color_G Drug Color Green int 

4 Color_B Drug Color Blue int 

5 Drug_Shape Drug Shape Varchar(10) 

6 Drug_Con Drug Description Varchar(10) 

4. Test and Results 

4.1. Contour and color Detection  

Finally, the character string extracted from the 

image must be compared with the data stored 

randomly in the Database to list the relevant drugs 

into the list, but the method of searching the drugs 

only with the character string is not accurate. 

Accordingly, the color value through the RGB and 

the pattern of the relevant drug are used to perform 

the work for obtaining more accurate data. The 

image performed with Grayscale is applied with 

the contour algorithm with the boundary of the 

region with the equal color value or pixel value to 

acquire the contour of the image, and the extraction 

of the data related to the shape of the drug can be 

possible through this. To perform the contour 

extraction, the image performed with block and 

white image or binarization is used. In the [Figure 

6] below, (a) is the image converted through 

grayscale, and (b) is the image detected with the 

contour line through the Contour. 

 
Figure 6. Contour Extraction. 

The method of acquiring the RGB value can be 

classified into 3-channel and 1-channel, and the 3-

channel refers to the RGB with color. In the 3-

channel, the index of the image is used for channel 

access. 0 has the value of B, 1 with the value of G, 

and 2 has the value of R. On the initial image used, 

RGB value was assumed to be (220, 160,140), and 

the shape of the relevant drug is assumed to be ‘O’. 

The data of the relevant drugs were all stored 

randomly, and drug name, R, G, B, and drug shape 

were all set with the value to enter the data. The 

information obtained from the applied image was 

the value R(220,160,140), shape ‘O’, and character 

string of ‘AJ2’. The data that can be obtained 

through the shape and character string is the drug 1 

and drug 3. But among the two drugs, the RGB 

value must be compared to distinguish which one 

is the drug in the inputted image. When the error 

range was assumed to be 10%, R was selected with 

the drugs in the range of value in 198~244, G in the 

range of value in 144~176, and B in the range of 

value in 126~154. In the case of drug 3, the R is 

190 to be out of the error range, so the drug in the 

inputted image is delivered with the result value of 

drug 1. If there are several drugs within the error 

range, the list is organized in the order of smaller 

error on the relevant drugs to be provided to a user. 

The information value of the relevant drug can be 

saved to enable the user to be easily provided with 

the information on the listed drugs. [Figure 7] is the 

screen on the list of alternative drugs according to 

the extraction of the result value.  
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Figure 7. Alternative Drug List. 

4.2. Drug Search 

The following [Figure 8] is the image input screen 

and the screen showing the description on the drug. 

When the image subjected for drug search is 

entered, the list of relevant drugs can be verified, 

and the alternate drug list can also be verified. 

 
 Figure 8. Result Screen. 

Through this, the information can be acquired more 

quickly and accurately compared to the existing 

solution. Which can reduce the adverse reactions 

from the misuse of drug that are increasing 

annually. 

5. Conclusion 

Many countries in the world are selling non-

prescription drugs to grant accessibility and choice 

to the general public on the relevant drugs. 

Accordingly, the awareness on self-medication is 

increasing to support the people of self-medication 

on the minor illnesses and symptoms to reduce the 

waste of money and time. It is expanding the 

autonomy and choice of the people, but the 

information on the relevant drugs can be easily 

searched through internet to neglect the 

consultation with the physicians. However, adverse 

reactions from the misuse of drugs are increasing 

annually, and safety accidents and drug misuse are 

increasing on the socially underprivileged class 

such as the children, old and the infirm, and 

pregnant women including the general public to be 

exhibited as a social issue. And there are many 

difficulties for the general public on identifying the 

information on drugs.  

Therefore, proper information on the drugs can be 

effective on the recovery and maintenance of the 

health, and proper drug information services must 

be provided. Currently, drugs are produced by 

distinguishing the mark, pattern and color, etc., and 

search services are provided through these 

distinctions. However, the information on the drug 

can be identified only through the professional 

pharmacist or by entering the information 

including the shape, color and formulation of the 

relevant drug, so there is an inconvenience of input 

in the existing service, and it takes a lot of time to 

search the relevant drug. In this study, sensor 

elements such as the CCD camera or smartphone 

camera are used to acquire the drug image, and the 

drug shape, character string and color, etc. are 

analyzed to provide a user with the information, 
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drug code and name on the relevant drug through 

the information stored in the database. In addition, 

an alternative drug list on the relevant drug is 

provided to propose the model on reducing the 

misuse by the user and to identify the medical 

information based on image processing. By using 

the proposed model to search the relevant drug, it 

is expected to reduce the existing inconvenience 

and difficulties, and prevent the use of existing 

method on adding various information for the 

search to quickly identify the drug information 

through the image acquisition and processing 

method.  

In the future, there should be further studies on the 

algorithm strong on the changes of the value 

according to the shadow and lighting in the process 

of acquiring the RGB value on image processing, 

and also on the search through the internet website. 
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