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Abstract

ShoppingTotal is a mobile application for monitoring the shopping budget through shelf label
images. Using the ShoppingTotal application, shoppers capture the shelf label image of the product
to obtain the product information and view the total amount of the current shopping and the history
of the previous shopping lists. For the ShoppingTotal application, the Assisted Rekognition
algorithm is developed based on Amazon Rekognition’s text detection service for extracting
product information from label images. The FourGroceries dataset is collected for evaluating the
performance of the Assisted Rekognition algorithm over original, single-filtered, and multi-
filtered images based on the image filters under the categories of sharpness, blurriness, brightness,
temperature, and color. According to experiments on the FourGroceries dataset and the Amazon
Rekognition service, the average price detection confidence results are 76.49% with the Assisted
Rekognition algorithm and 20.94% without the Assisted Rekognition algorithm. The Assisted
Rekognition algorithm’s performance is found to be better on filtered images than on original
images, with 89.25% price detection confidence. By applying appropriate single or multiple image
filters on the FourGroceries dataset, the Assisted Rekognition algorithm achieves extracting the
correct price values from all experimental dataset images.

ShoppingTotal: Raf Etiketi Goriintiilerinden Akilli Fiyat Tespiti icin Desteklenmis

Anahtar Sozciikler

Mobil Uygulama
Alisgveris izleme
Amazon
Rekognition
Metin algilama
Goriintii filtreleri
Fiyat etiketleri
Gonderim Tarihi
20 Nisan 2024
Kabul Tarihi

29 Haziran 2024
Yayin Tarihi

30 Haziran 2024
Makale Tiirii
Aragtirma Makalesi

Rekognition Algoritmasi Kullanan Mobil Uygulama

Oz

ShoppingTotal, raf etiketi gorselleri araciligiyla aligveris biitcesini izlemeye yonelik bir mobil
uygulamadir. Aligveris yapanlar, ShoppingTotal uygulamasini kullanarak iiriiniin raf etiketi
gorselini yakalayarak {iriin bilgilerine ulasabilir, mevcut aligverigin toplam tutarmni ve &nceki
aligverig listelerinin gegmisini gorintiileyebilir. ShoppingTotal uygulamasi igin Destekli
Rekognition algoritmasi, Amazon Rekognition'in etiket goriintiilerinden {iriin bilgilerini
¢ikarmaya yoOnelik metin algilama hizmetini temel alarak gelistirilmistir. FourGroceries veri
kiimesi, Destekli Rekognition algoritmasinin performansini, keskinlik, bulaniklik, parlaklik,
sicaklik ve renk kategorileri altindaki goriintii filtrelerine dayali olarak orijinal, tek filtreli ve ¢oklu
filtreli goriintiiler iizerinde degerlendirmek i¢in toplanir. FourGroceries veri seti ve Amazon
Rekognition hizmeti tizerinde yapilan deneylere gore ortalama fiyat tespit giiven sonuglari,
Assisted Rekognition algoritmasi ile %76,49, Assisted Rekognition algoritmasi olmadan ise
%20,94'tiir. Destekli Rekognition algoritmasinin performansinin, %89,25 fiyat tespit giiveniyle,
filtrelenmis goriintiilerde orijinal goriintiilere gore daha iyi oldugu bulundu. Destekli Rekognition
algoritmasi, FourGroceries veri kiimesine uygun tekli veya ¢oklu goriintii filtreleri uygulayarak,
tiim deneysel veri kiimesi goriintiilerinden dogru fiyat degerlerinin ¢ikarilmasini saglar.
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Introduction

Due to unintended purchases, exceeding the shopping budget is a common problem for shoppers. Even if shoppers
intend to buy the stuff they came for in the first place, they may purchase additional items during shopping.
Splurging on extra purchases causes shoppers to exceed their shopping budget at checkout. A solution for this
unplanned purchase problem is monitoring the shopping budget using an assistant shopping application, which

gives shoppers control over their shopping budget.

ShoppingTotal is a mobile application developed to monitor the shopping cart total based on shelf labels.
ShoppingTotal processes the shelf label images, extracts the price from shelf labels with the shopper confirmation
and calculates the shopping total as items added to their shopping cart. By reading information from shelf labels,

the ShoppingTotal application prevents shoppers from coming up with an unexpected price at checkout.

ShoppingTotal interacts with the Amazon Rekognition API that detects the image text with a confidence value.
The Assisted Rekognition algorithm is developed for the ShoppingTotal application that extracts price values fully

or partially from detected texts received from the Amazon Rekognition.

To assess the Assisted Rekognition’s performance, shelf label images were collected from various groceries during
the year 2022 under the FourGroceries dataset. FourGroceries is an image dataset of shelf labels collected from
four different groceries for research purposes that consists of 21 label images for each grocery, a total of 84 images.
Based on the confidence value, this study evaluates the Assisted Rekognition algorithm’s performance on the
FourGroceries dataset’s original, single-filtered, and multi-filtered images. The applied filters on images can affect
the performance of the Assisted Rekognition algorithm. For assessing the Assisted Rekognition’s performance on
filtered images, several filters are selected within the categories of sharpness, blurriness, brightness, temperature,

and color.

The ShoppingTotal application is developed based on the text detection feature of the Amazon Rekognition service
(Amazon Rekognition, n.d.) for information detection from shelf labels. Amazon Rekognition has several other
features for object detection and image classification. Studies on Amazon Rekognition include image tagging
(Kuang et al., 2021), face identification (Ali et al., 2022)(Liu & Wilkinson, 2020), emotion detection (Yang et al.,
2021), and image captioning (Leotta et al., 2022).

There are similar technologies for text detection, including Amazon Textract, Google Cloud Vision API, Microsoft
Azure Cognitive Services, and Tesseract OCR (Optical Character Recognition). These technologies are developed
to analyze and detect text on various document types, such as scanned documents or images. Server-based engines
such as Textract are found to result more accurately than standalone libraries like Tesseract, especially on noisy
documents (Hegghammer, 2022). Amazon Rekognition’s performance resulted better in recognizing blurry and

stylized text on colored backgrounds than Amazon Textract.

Various mobile applications are developed for organizing grocery shopping. Out of Milk is a grocery shopping
planner application that scans barcodes and gathers information based on the available information in the local
database of the service used for the barcodes (Out of Milk - The Grocery Shopping List App, n.d.). Another barcode
scanner application ShopSavvy is a shopping assistant application that retrieves price information based on the
barcode information (ShopSavvy, n.d.). Scan&Shop is a shopping assistant application that allows users to scan

barcodes and compare prices (Scan&Shop, n.d.). The iCheck application scans barcode images to calculate the
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total price of the shopping list (AlWadani & AlOtaibi, 2019). None of these applications are developed dedicated

explicitly to shelf label information detection using the Amazon Rekognition’s text detection feature.
Contributions of this paper are summarized below:

- The ShoppingTotal mobile application is developed to monitor the shopping budget by processing the

shelf label images.

- The Assisted Rekognition algorithm is developed to improve the price detection performance of the

ShoppingTotal application.

- FourGroceries dataset is collected for evaluating the performance of the Assisted Rekognition algorithm

on original and filtered images.

Method

1. ShoppingTotal Application

The ShoppingTotal mobile application is developed on Android Studio in the Kotlin language. ShoppingTotal’s
web Application Programming Interface (API) is developed on Visual Studio by C# language to send requests to
the Amazon Rekognition server to detect and filter the price text on shelf label images of grocery products. The
web API runs on the EC2 instance (Amazon Elastic Compute Cloud, n.d.) in the Amazon Web Services (AWS)
Cloud. As a REST Client, Retrofit provides the connection between the web APl and Kotlin code. Captured label
images are stored in the S3 Bucket (Amazon Simple Storage Service, n.d.) in the Amazon server and sent to
Amazon Rekognition service for text detection through the web API. After processing the required information
from received texts, the web API stores information on the PostgreSQL database and responds to the mobile

application client with product information.

The PostgreSQL database of the ShoppingTotal application runs on the Amazon Relational Database Service
(Amazon RDS) (Amazon Relational Database Service, n.d.). The database consists of three tables, as shown in
Figure 1. The Cart table is the table that keeps the total amount of the shopping and information on whether the
shopping cart is active or not. The CartProduct table is the table for the products. The Recognition table is the table
that holds the image information. A shopping cart can contain more than one product. There is a 1-N relationship

between the Cart and CartProduct tables and 1-1 relationship between Recognition and CartProduct tables.
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The mobile application client requests the web API to add the captured product to the shopping cart list. As a result

of this request, the product is added to the database through the web API and product information is listed on the

screen to be added to the cart list. Whenever a mobile application user updates the quantity of the cart products or

wants to delete an item, the application client sends requests to the web API to update the database. After ending

a shopping, users can view the completed shopping list within the shopping list history. The data flow on the

ShoppingTotal application is shown in Figure 2.
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Figure 2. Data flow diagram of the ShoppingTotal application
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2. The Assisted Rekognition Algorithm

The web API receives all detected texts from the Amazon Rekognition APl with a confidence value. The correct
price values can be received as a detected text, substring within a detected text, or partially within different detected
texts.

The Assisted Rekognition Algorithm is developed for the ShoppingTotal Application to list the possible price
values detected on a label image. This algorithm extracts possible price values from detected texts fully or partially.
Then the algorithm keeps a record of the confidence value based on the price detection method.

Full price detection: The Assisted Rekognition Algorithm extracts the possible price value as a whole from a
detected text, regardless of the punctuation mark between the integer and fractional part, and then records the
confidence value as the confidence value of the detected price.

Partial price detection: If a price value is not found by the full price detection method, the algorithm extracts the
integer and fractional part of the possible price value from separate detected texts and then records the confidence
value as the average of the confidence values of each detected price.

3. FourGroceries Dataset

Tablo 1. FourGroceries dataset

Grocery Number of Average File
name images Resolution image size format
Groceryl 21 72 dpi 987.4 KB JPG
Grocery2 21 72 dpi 871.5 KB JPG
Grocery3 21 96 dpi 80.6 KB jpeg
Grocery4 21 96 dpi 71.2 KB jpeg

For this study, the FourGroceries dataset is collected for research purposes on price detection analysis. This dataset
was collected from four groceries in Turkey in 2022 by mobile phones with 10S or Android operating systems.
The dataset consists of 84 images of shelf labels, 21 images from each grocery. Image properties of the dataset are

given in Table 1. Example shelf label images from each grocery dataset are shown in Figure 3.
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Figure 3. Example price tags from each grocery. (a) Groceryl. (b) Grocery2. (c) Grocery3. (d) Grocery4

4. Applied Filters on Dataset Images
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There are various image filters for editing images with diverse effects. The ShoppingTotal application users can
apply some image filters to the camera before capturing shelf labels to improve the price detection performance
of the application. While some image filters, such as blurriness, may decrease, some filters, such as sharpness,

may improve the price detection performance of the ShoppingTotal application.

This paper evaluates image filter effects on the Assisted Rekognition algorithm’s price detection performance
through the FourGroceries dataset. For this purpose, due to space constraints, commonly used image filters,
including sharpness, blurriness, brightness, temperature, and color, are selected to evaluate the price detection
performance of the algorithm. These filters and their selected parameters are given in Table 2 and explained in this

section.

Table 2. Image filters

Filter type Filters

Sharpness Kernel: {Kernell, Kernel2}
Blurriness Radius: {1, 2, 3, 4, 5}
Brightness Factor: {0.5,1.0, 1.5, 2.0}

Temperature Kelvin: {1000, 2000, 3000, 4000,
5000, 6000, 7000, 8000, 9000, 10000}

Color Colors: {BGR2HLS, RGB2HLS, HSV2BGR,
HSV2RGB, Lab2BGR, Lab2RGB}

4.1. Sharpness Filters

A common method for editing image sharpness is using the Laplacian kernel for sharpening images based on
intensity changes. This study uses two Laplacian kernels, as shown in Table 3. Kernell filter has a central
positive value of nine and negative values surrounding it. The positive central value enhances the edges of the
areas of high frequency, while the negative values surrounding the central value suppress neighboring pixels.

Therefore, Kernell is selected to make a more sharpening effect on images than Kernel2, as shown in Table 4.

Table 3. Kernel values for sharpness filters

Kernel Name Value
Kernell [[-1, -1, 11, [-1, 9, -11, [-1, -1, -1]]
Kernel2 [[0, -1, 0], [-1,5, -1], [0, -1, O]]

Table 4. Sharpness filter effects on images

Sharpness Groceryl  Grocery2 Grocery3 Grocery4
Filter Sample Sample Sample Sample

“T 350 695 n* 5%
350 %5 R 5%

" 390 6% @ BF
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4.2. Blurriness Filters

The blurriness filter smooths images by reducing high-frequency details in an image. In this study, Gaussian
blurring is used as the blurring method. In Gaussian blurring, the radius is the extension value of blurring around
each pixel in the image. Smaller values of radius result in a less blurring effect on an image. In this study,
various values of radius up to the value of five are selected for blurring images, as shown in Table 5. A radius

value of five has a more blurring effect on images than a radius value of one.

Table 5. Blurriness filter effects on images

Blurriness Groceryl  Grocery2  Grocery3  Grocery4
Filter Sample Sample Sample Sample

" 35 6% 34 5
350 6% ¢ B¢
350 6% ¢ B¢
= 330 695 ¢ SF
350 6 3% 5

~ 350 6 @ 5%

4.3. Brightness Filters

Table 6. Brightness filter effects on images

Brightness Groceryl Grocery?2 Grocery3  Grocery4
Filter Sample Sample Sample Sample

Nonfiltered 3, 50 6’95 32,54 55{
s B G B B
o 950 095 ¢ 52

e 350 605 3¢ §F
ey 350 605 R §F

The factor value of the brightness filter adjusts the overall brightness of an image by multiplying it with each

pixel. As the factor value increases, an image gets brighter. Multiplication of each pixel value with a factor value
greater than one results in a brighter appearance on an image, and a factor value less than one results in a darker

image, as shown in Table 6.
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4.4, Temperature Filters

Adjusting R (Red), G (Green), and B (Blue) values ranging from 0 to 255 allows applying a temperature filter
into an image corresponding to a temperature value in Kelvin. An image can appear in warmer or cooler colors
based on the adjustments to RGB values. The correlation between RGB values and temperature can vary
depending on color calibration. This study applies the temperature filters on images according to the
corresponding RGB values, as shown in Table 7, based on the RGB to color temperature study (Siess, n.d.).
Temperature effects on sample images are shown in Table 8.

Table 7. Temperature filters conversion values for R, G, B

Temperature Conversion values for
(in Kelvin) R,G,B

1000 255, 56, 0
2000 255, 137,18
3000 255, 180, 107
4000 255, 209, 163
5000 255, 228, 206
6000 255, 243, 239
7000 245, 243, 255
8000 227, 233, 255
9000 214, 225, 255
10000 207, 218, 255

Table 8. Temperature filter effects on images

Temperature Groceryl Grocery?2 Grocery3  Grocery4
Filter Sample Sample Sample Sample

ol 6% g B
5¢

Temperature
(1000 K)

Temperature
(2000 K)

Temperature
(3000 K)

Temperature
(4000 K)

Temperature
(5000 K)

Temperature
(6000 K)

Temperature
(7000 K)

Temperature
(8000 K)

Temperature
(9000 K)

Temperature
(10000 K)
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4.5 Color Filters

Various color models are developed based on the adjustments of image factors. For example, BGR represents
colors by combining blue, green, and red components. Similarly, by the RGB model, each image pixel consists
of three values representing the intensity of blue, green, and red channels. In this study, several color models are
selected as color filters. Descriptions of the abbreviations of the selected filters are listed in Table 9. Among
these filters, the HLS filter represents colors based on their hue, lightness, and saturation, whereas HSV
represents colors based on their hue, saturation, and values. Hue represents the color tone, lightness refers to the
perceived brightness, saturation represents the intensity of the color, and the value represents the brightness. The
lab is a color model designed to imitate human perception. The effects of these selected color filters on sample
images are shown in Table 10.

Table 9. Color filter abbreviations and descriptions

Abbreviation Description

BGR Blue Green Red

RGB Red Green Blue

HLS Hue Lightness Saturation
HSV Hue Saturation Value
Lab Lightness component L,

and color componentsaand b

Table 10. Color filter effects on images

Color Groceryl  Grocery2 Grocery3 Grocery4
Filter Sample Sample Sample Sample

Nonfiltered 3’50 695 32,54 5'?9

BGR2HLS

RGB2HLS

HSV2BGR

HSV2RGB

Lab2BGR

Lab2RGB
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Findings
1. Application Results

On the ShoppingTotal application, users can navigate to the My List, Camera, and My Cart pages from any page.
The ShoppingTotal Application starts the image-capturing process after the user pushes the button with the
camera icon. The screenshot of the Camera page is shown in Figure 4. After the user captures a shelf label, the
label image is processed by the web API, and the application lists possible prices of the shelf label image for the
user to select the correct price value, as shown in Figure 5.

The product information is added to the My Cart list when the user pushes the ADD TO CART button, as shown
in Figure 6. The total price amount of the shopping cart list is given on the My Cart page. The user can delete the
listed item or update the number of items on this page. The End Shopping button on the page ends the shopping
list updating process for the current shopping cart. The user can list old shopping lists on the Old Shoppings page
by pushing the My List button, as shown in Figure 7. On this page, users can view or delete old shopping lists.

ShoppingTotal

= (O] -

My List Camera My Cart

Figure 4. Camera page of the ShoppingTotal application
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PARODONTAX TAM KORUMA FERAHLIK,DIS
MACUNU 75ML

® 7495
O 5627

O 999.33

ADD TO CART

Camera My Cart

Figure 5. The ShoppingTotal application lists the possible values of an item extracted from the item’s shelf label

My Cart
PARODONTAX TAM KORUMA X
FERAHLIK,DIS MACUNU 75ML

2 + £149.9
TAMEK GELENEKSEL X
KARAKIRAZ,RECELI 380G

3 (+ £59.85

Total: £209.75

End Shopping

My List Camera

Figure 6. My Cart page of the ShoppingTotal application
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2022-06-19 76 | =]
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Camera

Figure 7. My List page of the ShoppingTotal application

2. Evaluation of the Assisted Rekognition Algorithm
2.1. Single-Filter Effects

The price detection performance of the Assisted Rekognition algorithm is evaluated based on the accurate price
values of the 84 images of the FourGroceries dataset. Figure 10 demonstrates the benefit of the Assisted
Rekognition algorithm on price detection confidence. The price detection confidence with the Assisted
Rekognition is 76.49%, whereas without the algorithm is 20.94%. The Assisted Rekognition algorithm ran on
each image’s nonfiltered (original) and filtered versions. Nonfiltered and filtered dataset images in each grocery
group are evaluated based on price detection confidence value calculated by the Assisted Rekognition
Algorithm. According to the average confidence results, the Assisted Rekognition algorithm achieved better
price detection confidence on filtered images than on nonfiltered images for all grocery datasets, as shown in
Figure 9. This result indicates that filtering images help the Assisted Rekognition Algorithm gain better price

detection confidence.

Figure 10 demonstrates the number of times applied filters yield the best price detection confidence. On the
nonfiltered images, the Assisted Rekognition algorithm gained the best price detection confidence only on two
images out of 84. The Assisted Rekognition algorithm mostly achieved the best price detection confidence on the
filtered images, especially on the sharpness-filtered images with Kernell. Using the Assisted Rekognition
algorithm, the best price detection confidence score is taken on the sharpness-filtered images with Kernell

twelve times, more than those achieved with different filters.

68



ShoppingTotal

100 -

80 -

60 4

Price Detection
B with algorithm
40 - without algorithm

204

Average Price Detection Confidence (%)

Groceryl Grocery?2 Grocery3 Grocery4

Figure 8. Average price detection confidences with and without the Assisted Rekognition algorithm

2.2. Multi-Filter Effects

The Assisted Rekognition algorithm extracted the correct price texts on 79 images out of 84 images of the
FourGroceries dataset’s nonfiltered images. The Assisted Rekognition algorithm could not extract the accurate
price text on four images even after single filters were applied. The solution for achieving price detection on
these images by the Assisted Rekognition algorithm is found to be applying multiple filters. Table 11 lists the
filters applied to these images for price detection using the Assisted Rekognition Algorithm. The Assisted
Rekognition algorithm extracts correct price text on FourGroceries dataset images with 100% success and with
an average of 89.25% confidence by applying single or multiple filters on images. These results indicate that the
ShoppingTotal mobile application will successfully output the accurate price values for shelf labels, specifically
when the appropriate image filters are applied to shelf label images.

100

80
o
Shelf Label Images
. nonfiltered
4 filtered
2

Groceryl Grocery2 Grocery3 Groceryd

o =

Average Price Detection Confidence (%)
o

=3

Figure 9. Average price detection confidences using the Assisted Rekognition algorithm
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Temperature (9000K)
Temperature (8000K)
Temperature (7000K)
Temperature (5000K)
Temperature (4000K)
Brightness (F=1.0)
Blurriness (R=2)
Blurriness (R=1)
Color (Lab2BGR)
Temperature (6000K)
Color (BGR2HLS)
Temperature (10000K)
Temperature (3000K)
Sharpness (Kernel2)
Blurriness (R=4)
Nonfiltered
Blurriness (R=3)
Color (RGB2HLS)
Temperature (2000K)
Brightness (F=1.5)
Brightness (F=0.5)
Blurriness (R=5)
Temperature (1000K)
Color (HSV2BGR)
Color (HSV2RGB)
Brightness (F=2.0)
Color (Lab2RGB)
Sharpness (Kernell)

0 12
Figure 10. The number of best price detection achievements by image filtering using the Assisted Rekognition algorithm

Table 11. Multi-filter effects on the price detection success

Image Path Price Detection Applied Filters
Confidence (%)

Grocerl/ 95.35 Sharpen (Kernel2)
Image_14.JPG Color (Lab2RGB)
Grocerl/ 63.41 Brightness (Factor=2.0)
Image_16.JPG Color (BGR2HLS)
Grocer4/ 92.88 Brightness (Factor=0.5)
Image_15.JPG Color (Lab2BGR)
Grocer4/ 54.66 Sharpen (Kernell)
Image_19.JPG Color (Lab2RGB)

Discussion and Conclusion

This study explains the development points of a budget-monitoring mobile application, the ShoppingTotal.
Technologies used to develop the ShoppingTotal mobile application can guide developers looking to build similar
applications. The ShoppingTotal application extracts product information from shelf label images using the
Assisted Rekognition algorithm. The Assisted Rekognition algorithm provides insights into text detection

algorithms to improve accuracy and reliability.

FourGroceries dataset is presented in this paper for evaluating ShoppingTotal’s price detection performance and
for further studies in the area. Researchers and practitioners can use the FourGroceries Dataset in computer vision
and image processing to compare and validate their approaches. The Assisted Rekognition algorithm is developed
to improve the text detection confidence of Amazon Rekognition service on the FourGroceries dataset. Improved

text detection performance can contribute to more reliable and efficient systems in these domains. Evaluation of
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image filters contributes to understanding the potential benefits and limitations of image filtering techniques in
improving the accuracy of text detection algorithms. The image filtering technique can enhance the performance
of the image-processing systems by selecting and optimizing the application of image filters based on requirements
and image characteristics. For this study, two sharpness filters with different degrees of sharpness effects, five
blurriness filters with varying radius parameters, four brightness filters with darkening or brightening image
effects, ten temperature filters within the range of 1000 — 10000 Kelvin, and six color filters with varying color
effects are chosen to be applied on shelf label images to evaluate the application’s performance through the
underlying text detection algorithm. Experiments based on these filters show that the Assisted Rekognition
algorithm performs better on filtered images than on original images with 89.25% price detection confidence and
extracts correct price values from shelf label images when appropriate single or multiple filters are applied to

images.
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Genisletilmis Ozet
Giris
Aligveris yaparken istenmeyen satin almalar nedeniyle biitgenin asgilmasi yaygin bir sorundur. Insanlar genellikle
almak igin gittikleri Girtinlerin disinda ekstra {iriinler de satin alabilirler. Bu plansiz harcamalar, 6deme sirasinda
biitgeyi agmalara yol agabilir. Bu sorunu ¢ézmek igin aligverig yapanlar, aligveris biit¢elerini izlemelerine
yardime1 olan bir uygulama kullanabilirler. ShoppingTotal, aligveris sepeti toplamini raf etiketlerine gore izlemek
icin gelistirilmig bir mobil uygulamadir. Aligveris yapan kisinin onayi ile raf etiketlerinden fiyatlar1 ¢ikararak

aligveris sepetine ekler. ShoppingTotal, 6deme sirasinda beklenmedik fiyatlarla karsilasmay1 onlemek i¢in raf

etiketlerindeki bilgileri okur.

ShoppingTotal, Amazon Rekognition API'si ile etkilesim halindedir ve resim metinlerini algilar. Assisted
Rekognition algoritmasi, Amazon Rekognition tarafindan tespit edilen metinlerden fiyat degerlerini almak igin
gelistirilmistir. Assisted Rekognition'nin performansi, 2022 yilinda, doért farkli marketten toplanan raf
etiketlerinden olusan FourGroceries veri kiimesi iizerinde degerlendirilmistir. Bu veri kiimesinde farkli filtrelerle

islenen goriintiiler lizerinde algoritmanin performansi test edilmistir.
Yontem

ShoppingTotal mobil uygulamasi Kotlin dilinde Android Studio iizerinde gelistirildi. Web API, market {iriinlerinin
raf etiketi gorsellerindeki fiyat metnini Amazon Rekognition sunucusuna C# dilinde Visual Studio {izerinde
gelistirilen isteklerle génderir. Web API, Amazon Web Services (AWS) Bulutunda, EC2 tizerinde ¢aligir. Retrofit,
web API ile Kotlin kodu arasindaki baglantiy1 saglar. Cekilen etiket goriintiileri Amazon S3 Bucket'te saklanir ve
metin tespiti icin Amazon Rekognition hizmetine gonderilir. Web API, islenen bilgileri PostgreSQL veritabaninda
saklar ve mobil uygulama istemcisine iiriin bilgileriyle yanit verir. Kullanicilar, sepet igerigini giincellediklerinde
veya triinleri sildiklerinde web API'ye istek gonderirler. Tam fiyat tespiti icin Assisted Rekognition Algoritmast,
tespit edilen metinden olasi fiyat degerlerini biitiin olarak ¢ikarir ve giiven degerini kaydeder. Kismi fiyat tespiti

durumunda ise, algoritma farkli metinlerden alinan fiyat degerlerinin ortalamasini giiven degeri olarak kaydeder.

Kullanicilar, kamera ikonuna basarak raf etiketlerini ¢ekebilir ve web API tarafindan islenen goriintiideki olast
fiyatlar1 grebilirler. Uriinii Sepete Ekle butonuna tiklayarak sepetlerine ekleyebilirler. Sepetim sayfasinda toplam
fiyatt goriintileyebilir, triinleri silebilir veya sayilarini giincelleyebilirler. Aligverisi Bitir butonuyla sepeti

tamamlayabilir ve Eski Alisverisler sayfasindan gegmis aligveris listelerini yonetebilirler.

ShoppingTotal uygulamasinda kullanilan goriintii filtreleri, algoritmanin fiyat tespit performansin iyilestirmek

amactyla kullanilir. Bu filtreler sunlardir:

Keskinlik (Sharpness): Gériintiideki kenarlar1 ve detaylari belirginlestirmek igin kullanilir. Ornegin, Laplacian

cekirdegi gibi yontemler kullanilarak goriintii izerinde keskinlik artirilabilir.

Bulaniklik (Blur): Goriintiideki ayrintilar1 azaltarak yumusatma saglar. Gauss bulaniklastirmasi gibi yontemler,

algoritmanin daha dogru metin tespiti yapmasina yardime1 olabilir.

Parlaklik (Brightness): Goriintiiniin genel parlakligini ayarlar. Faktor degeri artirilarak goriintii daha parlak hale

getirilebilir veya azaltilarak daha koyu hale getirilebilir.
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Sicaklik (Temperature): RGB degerlerini ayarlayarak goriintiiye sicaklik efekti uygular. Bu filtre, goriintiideki

renk dengesini degistirerek algoritmanin metin tespitini etkileyebilir.

Renk (Color): Gériintiideki renk tonlar1 ve doygunlugunu degistirebilir. Ornegin, HSV veya Lab renk modelleri

kullanilarak renk ayarlamalar1 yapilabilir.

Bu filtreler, ShoppingTotal uygulamasinda kullanicilarin gektigi veya uygulama tarafindan islenen goriintiiler
iizerinde 6n islem yaparak, Amazon Rekognition API'sine daha dogru ve tutarli metin tespiti igin yardimc1 olur.

Bu sayede, algoritmanin performansi farkli goriintii kosullarinda daha saglam bir sekilde degerlendirilebilir.
Bulgular

Assisted Rekognition algoritmasi, FourGroceries veri kiimesindeki filtrelenmemis gorsellerin 84 gorselinden 79
gorselden dogru fiyat metinlerini ¢ikarmistir. Bu goriintiiler tizerinde Assisted Rekognition algoritmast ile fiyat
tespiti yapmanin ¢6ziimiiniin birden fazla filtre uygulamak oldugu bulunmustur. Assisted Rekognition algoritmasi,
goriintiilere tekli veya ¢oklu filtreler uygulayarak FourGroceries veri kiimesi goriintiileri tizerinde %100 basari ve
ortalama %89.25 giivenle dogru fiyat metnini ¢ikarmistir. Bu sonuglar, 6zellikle raf etiketi gorsellerine uygun
gorsel filtreleri uygulandiginda, ShoppingTotal mobil uygulamasinin raf etiketleri i¢in dogru fiyat degerlerini

basarili bir sekilde ¢ikaracagimi gdstermektedir.
Tartisma ve Sonug

Assisted Rekognition algoritmasi, Amazon Rekognition hizmetinin FourGroceries veri kiimesindeki metin
algilama giivenini artirmak i¢in gelistirilmistir. Gelistirilmis metin algilama performansi, bu alanlarda daha
giivenilir ve verimli sistemlere katkida bulunabilir. Goriintii filtrelerinin degerlendirilmesi, metin algilama
algoritmalarinin dogrulugunun arttirilmasinda, goriintii filtreleme tekniklerinin potansiyel faydalarmin ve
siirlamalarinin anlasilmasina katkida bulunabilir. Goriintii filtreleme teknigi, gereksinimlere ve goriintii
ozelliklerine gore goriintii filtrelerinin uygulanmasini secip optimize ederek goriintli isleme sistemlerinin
performansini artirabilir. Bu ¢alisma i¢in, farkl keskinlik efektleri derecelerine sahip iki keskinlik filtresi, degisen
yarigap parametrelerine sahip bes bulaniklik filtresi, goriintiiyii koyulastiran veya parlaklagtiran dort parlaklik
filtresi, 1000 — 10000 Kelvin araliginda on sicaklik filtresi ve degisen yarigap parametrelerine sahip alti renk filtresi
kullanilmustir. Bu filtrelere dayali deneyler, Assisted Rekognition algoritmasinin, %89.25 fiyat tespit gliveniyle
filtrelenmis gorseller tizerinde orijinal gorsellerden daha iyi performans gosterdigini ve gorsellere uygun tekli veya

¢oklu filtreler uygulandiginda raf etiketi gorsellerinden dogru fiyat degerlerini gikarabildigini gostermektedir.
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