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 Eczema, also known as dermatitis, is a chronic skin condition that causes 

recurring episodes of dry and itchy skin. It can be managed through 

medication and by avoiding triggers like stress and certain foods. To help 

patients avoid food-related triggers, researchers conducted a study to detect 

allergenic food compositions in packaged products using optical character 

recognition (OCR) techniques, specifically open computer vision (OpenCV) 

and Tesseract. The study involved analyzing 120 images of food labels. The 

process included several steps: preprocessing the images by converting them 

to a text-friendly format (gray scaling, denoising, and thresholding), using 

Tesseract for text detection, followed by case folding and tokenization. The 

results showed that the system achieved an average text detection accuracy of 

61.88% and an average allergen detection accuracy of 83.06%. The highest 

accuracy for text detection was 78.52%, and the highest accuracy for allergen 

detection was 100%. These findings suggest that OCR techniques can be a 

useful tool for helping eczema patients manage their diet and minimize flare-

ups. 
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1. INTRODUCTION 

Eczema or dermatitis is a chronic skin disease characterized by recurring symptoms of dry and itchy 

skin [1], [2]. Eczema remains a health problem worldwide, where childhood and adults’ prevalence of eczema 

has been increasing worldwide. The estimated prevalence of Atopic Dermatitis in Indonesia reaches around 

10% of the total population, with a higher incidence rate among children and individuals in productive age [3]. 

The exact cause of this condition is still not fully understood [4]. Eczema itself cannot be cured but can be 

managed with medication and by eliminating triggering factors such as stress and certain foods [5].  

Food plays a crucial role in human life as a daily essential need. However, food itself can become a 

boomerang for eczema patients if not properly controlled [3]. The World Health Organization (WHO) states 

that food is a primary necessity that must be consistently fulfilled by humans wherever they are. Additionally, 

proper and adequate food management is highly necessary to ensure that the consumed food provides optimal 

benefits to the body [6]. Therefore, to eliminate triggering allergens in food, eczema patients must pay attention 

to the composition of their meals especially in packaged food products [7], [8]. Thus, the detection of triggering 

food allergens, particularly in eczema patients, needs to be done to avoid any resulting consequences. 

The topic of detecting food composition in packaged food products has been the subject of research 

by several scholars. These researchers have employed optical character recognition (OCR) and utilized the 

https://creativecommons.org/licenses/by-sa/4.0/


Bulletin of Electr Eng & Inf  ISSN: 2302-9285  

 

Allergen detection based on food packaged products for eczema patients using optical … (Dian Palupi Rini) 

2773 

Tesseract and Leptonica libraries [9]–[11]. One notable example is the development of the OCR-based safety 

check system of packaged food for food inconvenience patients. In developing this system, a series of processes 

were carried out, beginning with text recognition and concluding with data matching. The final result is a match 

of food ingredients with the database, which then displays a notification indicating whether the food item is 

safe or unsafe for the user's diet [12]. The Tesseract library was employed in the development of the 

Implementation of the you only look once (YOLO) algorithm and Tesseract OCR in the automatic number 

plate detection system, as outlined by [13]. The system utilizes 700 datasets, achieving 100% testing accuracy 

under conditions of sufficient lighting and a threshold of 0.5 [13]. Additionally, related research that employs 

OCR includes the application to provide the nutrient and allergen content in fruits and vegetables, to display 

allergen information in packaged food using OCR [11]. Another research is identifying ingredients of a 

consumer’s products that define three food category entities in NER: Halal, Haram, and Subhat (doubtful). 

The system is built using OCR to scan the composition listed on packaged products and processed with the 

trained NER model [10].  

Therefore, a system for detecting allergens for eczema patients is built using open computer vision 

(OpenCV) and Tesseract to eliminate allergy-triggering factors in packaged food products. This system reads 

the food composition from product packaging and searches for allergenic ingredients that can trigger allergic 

reactions in eczema patients. It is hoped that this system will assist eczema patients in managing and eliminating 

potential triggers for eczema flare-ups in food by quickly and accurately detecting allergens, thus improving 

their quality of life through safe food choices. Additionally, this technology acknowledges the specific needs 

of individuals with allergic conditions, demonstrating a commitment to supporting their overall health and 

well-being. As a scope of this research, the detection of food product uses Indonesian language, and this is only 

detection for eczema dermatitis atopic. There are some literatures that use in this research. 

Atopic eczema is a chronic inflammation of the skin that is presented in Figure 1. This inflammation 

will appear if it meets one of its triggers or stimulants. Atopic eczema usually begins in childhood and often 

continues into adulthood [14]. This disease is characterized by recurrent itchy lesions, wounds, skin thickening, 

and dry skin which follows a chronic relapsing and remitting course that causing discomfort for those affected. 

Atopic eczema has significant impact on children’s quality of life due to itching, scratching, emotional distress, 

and sleep disturbance. 

 

 

 
 

Figure 1. Child with atopic eczema [15] 

 

 

Atopic eczema is an inherent predisposition where the body produces immunoglobulin E (IgE) 

antibodies in response to a small amount of common environmental proteins, such as pollen, dust mites, and 

food [16]. It is also affected by peripheral eosinophilia, and other allergic diseases [17]. 

Some foods that are triggers for atopic dermatitis flare-ups [18] include: cloves, custard, diacetyl, 

traditional Indonesian buffalo milk yogurt, wheat, ghee (clarified butter), gluten, soy sauce, cheese, soybean, 

nuts/beans, legumes, peanuts, casein, cream, lactalbumin, lactoferrin, lactose, lactulose, butter, citrus, milk, 

tomato, wheat flour, wheat, vanilla, and yogurt. 

OCR is the science that possible to translate various types of documents or images into data that can be 

edited, analyzed and searched [19]. This is a technology that aims to identify and recognize text contained within 

images. OCR is intended to convert images containing written text into text data that can be read by a system. 

OCR utilizes scanning technology to transform physical documents into accessible and editable digital 

text. After scanning, the software analyzes the image, identifying characters that require recognition. This 

recognition is achieved using two methods: pattern recognition, which compares examples of text to identify 
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characters, and feature recognition, employing specific rules based on characteristics like slanted lines or 

curves in letters or numbers [20]. 

Additionally, OCR software analyzes the document's structure, dividing it into elements such as text 

blocks, tables, or images. Once the characters are recognized and processed, the software displays the extracted 

text, allowing users to easily access and edit the document without manual data entry [21]. This automation 

streamlines the conversion of text-based documents to digital formats, enhancing efficiency and convenience 

in working with digital materials.  

PyTesseract is a Python library that serves as a tool for OCR, enabling the identification and reading 

of text within images. Tesseract can recognize various image formats such as jpeg, png, gif, bmp, tiff, and others. 

The output from Tesseract is the displayed text that has been recognized or read from the image [22], [23]. 

OpenCV is an open-source library developed by Intel, aimed at simplifying programming related to 

real time digital image processing. OpenCV offers a wide range of features, including identify edges, objects, 

people, face recognition, face tracking, face detection, Kalman filtering, and various artificial intelligence 

methods. Additionally, OpenCV provides various simple algorithms related to computer vision for low-level 

application programming interfaces (APIs) [24].  

The natural language toolkit (NLTK) is a platform for Python programming that operates with human 

language data. It provides an easy-to-use interface and offers text processing libraries that can be used for tasks 

such as classification, tokenization, stemming, tagging, parsing, and semantic reasoning [25]. 

 

 

2. METHOD 

2.1.  Data collection 

In this study, two types of data were used, namely primary data and secondary data. The collection of 

primary data involved gathering images of food composition information from packaged products obtained 

from LOTTE Grosir Mart Palembang, totaling 120 images. On the other hand, secondary data was collected 

based on the journal titled "Atopic dermatitis and food allergy: a complex interplay: what we know and what 

we would like to learn" [18] from the National Center for Biotechnology Information. This secondary data was 

then summarized and used as a reference for the development of the system. A data matching process is 

performed between the extracted primary data and the secondary data. This process is carried out after the pre-

processing and text recognition stages on product images. The matching mechanism aims to verify whether the 

food ingredients contained in packaged products are safe for eczema sufferers. 

 

2.2.  Data processing 

The stages of analysis in the process of developing and manually calculating accuracy in the system 

using OpenCV and Tesseract described in Figure 2 are discussed as follows: 

At this juncture, a series of preparatory steps are undertaken to facilitate the subsequent word detection 

process, which is conducted using the OpenCV software. Among the processes is the conversion of the image 

from RGB to grayscale, which is intended to facilitate subsequent processing. Moreover, the grayscaling stage 

involves the removal of noise or disturbing pixels from the image. This stage is referred to as denoising. 

Subsequent to the completion of the denoising stage, the final stage in the data pre-processing sequence is 

thresholding. In this thresholding stage, the grey image derived from the previous grayscaling and denoising 

stages is transformed into a binary image, which is a black and white image, with the objective of facilitating 

the system's ability to identify words. 
 

 

 
 

Figure 2. Image preprocessing 
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2.3.  Main processing data 

The main data processing stage is presented in Figure 3. The word detection process is conducted 

using the PyTesseract library. At this stage, the text on the image, which has been prepared from the previous 

pre-processing stage, is identified through the utilization of the image-to-data function. 

 

 

 
 

Figure 3. Main process of image 

 

 

2.4.  Post-processing data 

Post-processing data presented in Figure 4. It describes the process of word filtering is initiated and 

subsequently followed by tokenization utilizing the NLTK. Once the data extracted from the image has been 

processed, a comparison is conducted between the data and a list of allergenic food ingredients for individuals 

with AD. 

 

 

 
 

Figure 4. Post-processing image 

 

 

2.5.  Testing 

During the testing stage, described in Figure 5, the system analyzes the image dataset stored in the 

local folder. The goal of this analysis is to evaluate two key metrics: the accuracy of the extracted text and the 

effectiveness of the data matching process. 

 

 

 
 

Figure 5. Process of dataset testing 

 

 

The details process are defined below: 

[Step 1] Accessing local files to obtain images. An example of accessing local files is illustrated in “Figure 6”. 

[Step 2] Performing the preprocessing stages, namely gray scaling, denoising, and thresholding. Examples of 

before and after gray scaling, denoising, and thresholding are presented in “Figures 7-10”. 
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Figure 6. Accessing local files 
 

 

  
  

Figure 7. Champ chicken stick original image Figure 8. Champ chicken stick grayscale image 
 

 

  
  

Figure 9. Champ chicken stick denoised image Figure 10. Champ chicken stick threshold image 
 

 

[Step 3] Performing text detection on the image using Tesseract. The result of text detection on the Champ 

Chicken Stick image displayed in the file recognized.txt is as follows: 

 
Chicken Meat (27%), Water, Vegetable Oil, Wheat Flour (contains Gluten, Antioxidants (Ascorbyl 

Palmitate, Tocopherol, and Ascorbic Acid), Natural Paprika Oleoresin Flavoring, Natural 

Turmeric Color CI. No. 75300), Wheat Flour, Spice Flour (contains Gluten, Flavor Enhancer 

Monosodium Glutamate), Soy Protein Isolate, Chicken Liver, Sugar, Grilled Chicken Flavor 

Seasoning (contains Egg, Soy, Flavor Enhancer Monosodium Glutamate, Natural Colorant Caramel 

Class IV), Salt, Onion Flavor Seasoning, Chicken Flavor Seasoning (contains Soy, Monosodium 

Glutamate, Disodium Inosinate, and Disodium Guanylate), Garlic Flavor Seasoning, Sodium 

Tripolyphosphate Stabilizer. Contains allergens, see bolded ingredients list. May contain 

fish, peanuts, and milk. 
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[Step 4] Performing the case folding stage by converting words to lowercase. The result of case folding on the 

Champ Chicken Stick image displayed in the file recognized.txt is as follows: 

 
chicken meat 27 water vegetable oil wheat flour contains gluten antioxidants ascorbyl 

palmitate tocopherol and ascorbic acid natural paprika oleoresin flavoring natural turmeric 

color ci no 75300 wheat flour spice flour contains gluten flavor enhancer monosodium glutamate 

soy protein isolate chicken liver sugar grilled chicken flavor seasoning contains egg soy 

flavor enhancer monosodium glutamate natural colorant caramel class iv salt onion flavor 

seasoning chicken flavor seasoning contains soy monosodium glutamate disodium inosinate and 

disodium guanylate garlic flavor seasoning sodium tripolyphosphate stabilizer contains 

allergens see bolded ingredients list may contain fish peanuts and milk 

 

[Step 5] Performing the tokenization stage. The result of tokenization on the Champ Chicken Stick image is as 

follows:  

 
["chicken", "meat", "27", "water", "vegetable", "oil", "wheat", "flour", "contains", 

"gluten", "antioxidants", "ascorbyl", "palmitate", "tocopherol", "and", "ascorbic", "acid", 

"natural", "paprika", "oleoresin", "flavoring", "natural", "turmeric", "color", "ci", "no", 

"75300", "wheat", "flour", "spice", "flour", "contains", "gluten", "flavor", "enhancer", 

"monosodium", "glutamate", "soy", "protein", "isolate", "chicken", "liver", "sugar", 

"grilled", "chicken", "flavor", "seasoning", "contains", "egg", "soy", "flavor", "enhancer", 

"monosodium", "glutamate", "natural", "colorant", "caramel", "class", "iv", "salt", "onion", 

"flavor", "seasoning", "chicken", "flavor", "seasoning", "contains", "soy", "monosodium", 

"glutamate", "disodium", "inosinate", "and", "disodium", "guanylate", "garlic", "flavor", 

"seasoning", "sodium", "tripolyphosphate", "stabilizer", "contains", "allergens", "see", 

"bolded", "ingredients", "list", "may", "contain", "fish", "peanuts", "and", "milk"] 

 

[Step 6] Performing the text detection accuracy calculation stage. To obtain the text detection accuracy, the 

average confidence value of each recognized word is calculated. This confidence value can be seen in the 10th 

column of the output table displayed in Figure 11. To obtain the text detection accuracy, all values in the 10th 

column are summed up and then divided by the total number of words, and finally converted into percentage 

form. 

 

 

 
 

Figure 11. Confidence value of champ chicken stick image 

 

 

[Step 7] Performing the stage of calculating allergen detection accuracy. To obtain the accuracy value for 

allergen detection, the system's iterated allergen count is divided by the manually calculated allergen count 

inputted by the developer in the system's interface. 

 

 

3. RESULTS AND DISCUSSION 

The research trial involved inputting 120 images following the testing procedure outlined. This 

procedure was designed to produce output results related to allergen detection in food products. In addition to 

testing the Main.py file, accuracy assessments were conducted for both text and allergen detection using the 

test.py file. After processing the 120 images, the expected output results were obtained, including a status of 

either Unsafe or Safe, along with the allergen information from the product packaging. Accuracy calculations 

for the 120 test images were also derived from the test.py file. Table 1 was the results of testing the 120 images.  
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Table 1. Results test images 

No Images test 
Product 

name 
Output 

Accuracy of 

text detection 
(%) 

Accuracy of 

allergen 
detection (%) 

Note 

1 

 

Astor 

Chocolate 

Unsafe: milk 

and flour 

57.76 50.00 Soybeans 

2 

 

Fish Balls 
Bernardi 

Unsafe: milk, 
soy, and wheat 

29.19 75.00 Egg 

3 

 

Meat Balls 

Karawaci 

Safe 67.63 100.00 Suitable 

4 

 

Beng Beng 
Maxx 

Unsafe: milk, 
soybeans, and 

wheat 

67.75 100.00 Suitable 

: 

: 
      

119 

 

Usagi 

Popcorn 

Unsafe: milk, 

soybeans, and 
wheat 

56.38 60.00 Butter and 

peanuts 

120 

 

Verkade 

Kruid 
Biscuit 

Unsafe: wheat 

and egg 

78.52 100.00 Suitable 

 

 

The test images were captured under varying lighting conditions, with some experiencing issues such 

as uneven packaging surfaces and light reflections. Additionally, the differing packaging colors on certain 

products impacted the image threshold value. These three factors significantly influenced the accuracy of text 

detection OCR in the images. Figure 12 illustrates the text detection accuracy. From the 120 test images, an 

average text detection accuracy of 61.88% was achieved. 

 

 

 
 

Figure 12. Accuracy result image trend of text detection 
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Lighting, noise, and packaging color all impact the accuracy of text readability, even though each 

image underwent the same pre-processing steps. These factors influence the confidence level values, which are 

then used to compute the overall accuracy.  

When calculating accuracy for both text detection and allergen detection, each is affected by different 

factors. Text detection accuracy is primarily determined by the confidence level, while allergen detection 

accuracy is influenced by the number of actual allergens present in the image. The accuracy is particularly 

affected if only a few allergens are detected by the system. Figure 13 displays the average allergen detection 

accuracy from the 120 data points, which is 83.06%. 
 

 

 
 

Figure 13. Accuracy result image trend of allergen detection 
 

 

This indicates that the accuracy of text readability is crucial for the accuracy of allergen detection. If 

an allergen is not detected during the text recognition process, it will also be missed in the allergen detection 

step. As a result, manual verification of allergen detection is necessary to ensure the system can accurately 

calculate the results. The accuracy of allergen detection improves when all allergens are successfully identified 

during text detection. Therefore, allergen detection accuracy is closely linked to the accuracy of text detection, 

which in turn is influenced by factors such as noise, lighting, and packaging color. 

 

 

4. CONCLUSION  

The system is designed to assist eczema patients in managing their packaged food consumption 

through an allergen detection tool with a user-friendly interface. Users upload an image and initiate the allergen 

detection process by clicking the "detect allergens" button. The system uses OpenCV to convert the image into 

binary format, reads the text using PyTesseract, and tokenizes it with NLTK. Utilizing secondary data, the 

system searches for and identifies allergens, presenting the results on the main page, indicating safety status 

and listing the detected allergens. The system's performance was evaluated, achieving an average accuracy of 

61.88% for text detection and 83.06% for allergen detection in 120 test images, with the highest accuracy being 

78.52% for text detection and 100% for allergen detection. The lowest accuracy was 22.20% for text detection 

and 0.00% for allergen detection.  

Despite achieving significant results, this study is limited by a small dataset and sensitivity to lighting 

conditions. However, these constraints provide a clear foundation for future research to enhance model 

robustness. Furthermore, the other future research will focus on integrating advanced deep learning (DL) OCR, 

expanding language support, and optimizing models for real-time mobile applications. 
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