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CHAPTER I. PRELIMINARY

1.1. Background

Cooking is a daily activity that is carried out by most people to meet their
daily food needs. Cooking can be done to make food for the family or to sell. Most
people do cook activities every day. This activity is quite important because it can
meet the nutritional needs of the body and can provide healthy and nutritious food.
In addition, cooking can also be a fun activity and unites the family. Even some
people think of cooking as a hobby, and there are also those who think cooking is a
boring activity.

Cooking itself is the process of combining different food ingredients to
produce delicious and nutritious food. The cooking process can be done in various
ways, such as cooking with fire, cooking with water, cooking with a microwave,
and so on. The cooking process can also use various basic ingredients such as meat,
fish, vegetables, flour, sugar, salt, spices, and others. Cooking can be done using
various techniques such as burning, frying, seasoning, processing, and so on. Each
cooking technique can give it a different taste and appearance. In addition, cooking
can also change the physical and chemical properties of food ingredients (Eufic,
2010).

People can cook by looking at recipes, instructions or guides that explain how
to make a dish (Cambridge, n.d.). Recipes can be found in various sources such as
cookbooks, websites, apps, or from other people. Recipes usually include a list of
ingredients needed, how to cook, cooking time, and the number of servings. Seeing
a recipe while cooking can help people to ensure that they are using the right
ingredients and following the right steps in cooking. Recipes can also provide
inspiration to try new dishes or variations on familiar dishes. Recipes can help those
with less experience of cooking or those who want to try something new. However,
there are also people who can cook without having to follow a recipe, they can
create their own with available ingredients.

Many households have ingredients stored for cooking, such as basic
ingredients like rice, sugar, salt, oil, and spices. This is done to ensure that the basic
ingredients needed for cooking are always available and do not need to be



purchased continuously. In addition to the basic ingredients, they also stock other
ingredients such as meat, fish, eggs, vegetables, and fruits. This is done to ensure
that ingredients for cooking are always available and do not need to be purchased
continuously. Some households also have good storage systems such as coolers,
freezers, or special storage rooms to maintain the quality of the ingredients stored.

From the illustration above, it can be explained that many households
determine the menu based on the availability of food ingredients they currently
have. However, much information on recipes still refers to the title of the menu and
the ingredients needed. This often makes households confused in determining what
menu to choose and serve based on the availability of food ingredients they have.
Existing food recipes have not been tested in terms of taste, texture, calories, health,
or types of allergies. In addition, the availability of cooking tools and the choice of
cooking methods are also often a consideration in determining the menu to be
cooked. This reversed process becomes a daily problem that takes time to decide
which menu to serve in a household.

To overcome these problems, this research proposes a new method in the
culinary world that can make it easier for the community, namely by providing a
system that can recommend menus and recipes based on the availability of kitchen
ingredients and user preferences. The urgency of the availability of this system is:

o efficient use of food ingredients that are currently available so that they can
be used immediately and avoid expiration, and reduce costs for purchasing
new ingredients,

o streamline the utility of cooking utensils at home,

e makes it easier for users who want to serve food at home by providing
complete cooking recipes accompanied by easy-to-follow guidelines,

e provide precise information regarding food ingredients that still need to be
provided which are expected to be connected to the marketplace for instant

ordering.

1.2 Problem Formulation
Based on the background above, the formulation of the problem is as follows.
1. How to provide a recipe recommendation system based on ingredient supply

and user preference?



2. How to implement a recipe recommendation system based on ingredient

supply and user preferences?

1.3 Problem Restriction
It is necessary to impose problem restrictions so that the research has a clear
scope. Problem restrictions that will be applied in the Recipes Recommendation
System Based on Ingredients and User Preference are:
1. Recipe data comes from Indonesian-language recipe websites, namely the

websites https://www.masakapahariini.com/ and https://resepedia.id/ ,

2. Variables used to recommend recipes are limited to ingredient availability

and user preferences.

1.4 Purpose
The purpose of doing a thesis with the title "RECIPES
RECOMMENDATION SYSTEM BASED ON INGREDIENTS AND USER
PREFERENCE", is as follows.
e Presenting a recipe recommended that is relevant to the availability of
ingredients and user preferences.

e Presenting recipe recommendations that are relevant to similar users.

1.5. Benefit
The benefits derived from developing a recipe recommendation system based
on ingredient supply and user preferences include:
e Users can find recipe recommendations that are relevant to the availability
of ingredients and user preferences.

e Users can find recipe recommendations that are relevant to similar users.
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CHAPTER Il. THEORETICAL BASIS

2.1 Literature Study

Based on the problems in this study, there are several references from

previous studies that are used to help determine the boundaries of the problem and

determine the method to be used. The following table describes the research that

has been done before, which is described in Table 2.1.

Table 2.1 Previous research by other author

Author

Title

Result

Shilpa  Chaudhari,
Aparna R., Vinay G
Tekkur, Pavan G L.,
and Shreekanth R
Karki

Ingredient/Recipe
Algorithm  using
Web Mining and

Web Scraping for

Smart Chef

A recipe recommendation system
using web scrapping can help users
search for recipe recommendations
based on ingredients entered in
search keywords (Chaudhari et al.,
2020).

Ifeoma Adaji,
Czarina Sharmaine,
Simone Debrowney,

Kiemute Oyibo, and

Personality Based
Recipe

Recommendation
Using Recipe

Network Graphs

The recipe recommendation system

using the recipe reviewer's
personality type can help other users
get recipe recommendations. Users
with similar personalities tend to
like the same recipes. However, the
recipe category (vegan or meat-
based) did not affect the reviewer's

personality (Adaji et al., 2018).

Julita Vassileva
(2018)

Nilesh, Madhu
Kumari, Pritom

Hazarika, and Vishal
Raman (2019)

Recommendation
of Indian Cuisine
Recipes Based on

Ingredients

A recipe recommendation system
using web scraping and content-
based methods can provide
recommendations for Indian dishes
based on ingredients similar to other

recipes (Nilesh et al., 2019).




2.2 Basic Theory
2.2.1 Machine Learning
Machine learning is one of the applications of Artificial Intelligent which
allows the system to learn without being programmed directly. The machine
learning process starts from the input data, then the system must look for a pattern
to reach a conclusion. The system must learn these patterns and must adjust the
necessary actions based on the conclusions that have been made before (Bi et al.,
2019).
Machine learning has several types, including:
e Supervised learning: learning data patterns that have result values or labels.
e Unsupervised learning: studying relationships between data without
referring to results or labels.
e Semi supervised learning: studying labeled and unlabeled data.
e Reinforcement learning: studying the system environment and obtaining
data independently, then studying the data by trial and error.
2.2.2 Recommender System
The recommender system is one of the methods in unsupervised learning
that provides item recommendations based on several predetermined factors. The
recommendation system can assist system users in selecting items that suit their
needs (Burke et al., 2011).
The recommender system has several methods, including:
2.2.2.1 Demographic filtering
The recommendation method by relying on filters on components, is
commonly used to recommend the most popular items.
2.2.2.2 Content-based filtering
Content-based filtering is a method in a recommender system that utilizes
data in items that have similarities as a reference to be recommended to users.
Content-based recommendations are usually used to recommend content that is
similar to other content. The recommendation system with content-based filtering
is calculated using the cosine similarity formula to determine the level of similarity
of a number of information obtained from users (Burke et al., 2011).
2.2.2.3 Collaborative filtering



Collaborative filtering is a method in a recommender system that utilizes
transactions of an item made by users, with the aim that other users get item
recommendations based on other users with similar interests. The recommendation
system with collaborative filtering is calculated using the singular value
decomposition formula to determine the level of similarity between users, by
looking at preferences and recipe visits (Burke et al., 2011).

Collaborative filtering is divided into two methods, including:

e User-based collaborative filtering: recommend items by finding users who
have similar interests to other users.
e Item based collaborative filtering: recommends similarities between items
that are correlated with other items.
2.2.2.4 Hybrid recommendation system

Hybrid recommendations system is a combination of various methods in
recommender system. Hybrid recommendation system is implemented to combine
the advantages of each method (Burke, 2007).

2.2.3 Web Scrapping

Web scraping or web crawling is a technique of automatically extracting
data from a website and storing the extracted data in a file or database (Lawson,
2015). When running code for web scraping, it will ask a request to the server and
the server will send a response containing the required data. The response sent by
the server will be parsed and extracted according to the data needed, according to

the illustration in Figure 2.2.1.
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Figure 2.1 Web Scraping process
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Web scraping makes the data retrieval process more optimal because some
websites only display information that can be read by users and do not provide data
that can be downloaded directly. Web scraping is commonly used for statistical

needs, predictive systems, and training data in machine learning (Irek, 2019).

2.2.4 Python

Python is a programming language that supports several programming
paradigms, such as object-oriented programming and procedural programming.
Python has access to many libraries and various operating systems, such as Linux,
MacOs, and Windows (Python, 2023).

Python is generally used for creating task automation systems, data analysis,
and data visualization. Because it is easy to learn, Python is often used by
accountants and scientists to perform certain calculations, as well as being used for

basic programming lessons for beginners (Fran, 2021).

2.2.5 Pandas

Pandas is an open-source library that is used to process relational data easily.
Pandas also provide various data structures, operations for manipulating numeric
data, as well as processing data that is formed into an array. Pandas Python is similar

to Excel, in that a dataset is a structure used by Pandas to store data (Devi, 2022).

2.2.6 MySQL

MySQL is one of the most popular Relational Database Management
Systems (RDBMS) developed by Oracle using Structured Query Language (SQL)
as its basis. MySQL is usually used together with Apache as a server and the PHP
programming language for website-based application development. MySQL works
following a client-server architectural system, where the client makes a data request
in the form of a query sent to the server and the server will send a response in the

form of a collection of data that matches the query (Javatpoint, NaN).

2.2.7 Django
Django is a framework for website development using the Python

programming language (Django, 2022). Django uses the MVT (Model-View-



Template) architecture, which is a software design pattern for websites that has
three parts (Geeks For Geeks, 2021):
e Model: to process data in the database
e View: to bridge the sending of data from the model to the template, by
calling data from the model and sending it to the template
e Templates: to customize the wuser interface, represented by
HTML/CSS/JavaScript and Jinja files



CHAPTER Ill. RESEARCH METHODOLOGY

3.1. Time and Place of Research

The thesis research on COOKING RECIPE RECOMMENDATION
SYSTEMS BASED ON MATERIAL SUPPLY AND USER PREFERENCES
is carried out at the State Polytechnic of Malang with hybrid method, starting from
January to July 2023.

3.2. Data Collection Technique

There are some data used to run the recipe recommendation system, including
recipes data with Indonesian language obtained using web scraping techniques, as
well as ingredient availability data and user preference data obtained from input
data obtained from the website interface. The ingredient data and preferences that
have been filled in by the user will be used as parameters to provide recipe
recommendations that are suitable for the user. The flow of data collection in

general is illustrated in Figure 3.1.

Data Input ? EHEl
G =¢i»
: E E E E webcaping
T = — — —

Recipe website Collection of recipes from masakapahariini and resepedia . e, Recipe and

ingredientdata
| e N s |
L1

>
g( Website Interface
@ User input

User User’s ingredients User preferences

%
o]
c
=
c
-

D

User's ingredients
and preferences data

Figure 3.1 Data collection process

3.2.1 Recipe and Cooking Ingredients Data
Recipe data is used to display the steps for cooking a dish. The recipe data
used in this research is Indonesian language recipe data collected from the websites

https://www.masakapahariini.com/ and https://resepedia.id/ totalling 1473 recipes.

Recipe data and ingredient data are collected using web scraping techniques using
the Request and BeautifulSoup library from Python, with Google Colaboratory as

the compiler. Collection of recipe data and ingredient data using web scraping is
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broadly carried out through three stages as illustrated in Figure 3.2, namely web
scraping to get recipe URLSs on recipe websites, web scraping to get component
data on each recipe, and defining recipe id and separating recipe data and ingredient
data.

Web scraping to get Web scraping to get Defining recipe id to
recipe URLs component data separating recipe data
on recipe websites on each recipe and ingredient data

Figure 3.2 Recipe and recipe ingredient’s data web scraping steps

3.2.1.1 Web scraping to get recipe URLSs on recipe websites

This step is carried out to get all the URLs / links to the recipe detail pages
on each website, where the URL data will be stored in an array and used as the
destination page for retrieving recipe data at a next stage. The stages of web
scraping to get recipe URLSs on recipe websites are illustrated in Figure 3.3.

First, open a page on the recipe website and display a page containing a list
of recipes. Then, look for the element that contains the URL of the recipe page.
After getting these elements, open Google Colaboratory, then import BeautifulSoup
and Request. Next, make a request for a page that contains a list of recipes and parse
the page using BeautifulSoup. Define a variable to contain the URL, then, the data

is stored in an array.

Parse content using Defines a
BeautifulSoup URL variable
A
Y
Visit the recipe Send a request to a Stores recipe URL in
website page URL an array
Load a page Find the element
displaying a list of ——> contains the recipe
recipes page URL

Legend:
Process by researcher (manual)

\: } Process with Python in Google Colaboratory

Figure 3.3 Web scraping process for getting recipe URL
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Figure 3.4 shows an example of a page on a https://masakapahariini.com

website that contains a list of recipes, and Figure 3.5 shows the list of recipes is

wrapped in a link element in the HTML code.

{ ﬁ_‘ p Resep v Artikel v Produk v Mau Masck Apa Ha Q Favorit Masuk &
\, =

< Beranda ¢ ResepMasckan

Resep Masakan

Inilah tempatnya segala resep masakan enak! MAHI telah siapkan beragam hidangan seru bergaya rumahan, tepat sebagai
masakan sehari-hari.

©tjom | | ® Mudah © 1 30mnt | | ® Mudah ¥ 30mnt | | @ Mudah

Resep Pisang Goreng Crispy Wijen yang Resep Puding Roti Tawar dengan Kismis, = Cara Membuat Teh Jahe Kunyit Aromatik
Manis dan Legit Dessert Lembut Super Gampang yang Kaya Manfaat

© 30mnt | | ® Mudah © ljom | | ® Cukup Rumit © 2jom | | ® Cukup Rumit

Resep Teh Melati Buah Beri, Segar Sejuk  Resep Lumpia Udang Isi Cream Cheese, Resep Strawberry Cake Orange
Lawan Teriknya Hari Rasanya Unik dan Mantap Marmalade, Dessert Enak untuk
Pencinta Cake Buah

Figure 3.4 Example of recipe website that contains a list of recipes

" Resep Pisang Goreng Crispy wijen yang Manis dan Legit

" Resep Puding Roti Tawar dengan Kismis, Dessert Lembut Super Gampang "

Figure 3.5 The element of recipe URL wrapped in HTML code


https://masakapahariini.com/
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3.2.1.2 Web scraping to get component data on each recipe

This stage is carried out to get the data components for each recipe, where

the data will be stored in a DataFrame to be processed at a next stage. Some of the

component of recipe data that will be used include:

1.
2.
3.

4
5.
6
7

10.

Title, to display the title of the recipe on the website,
Source URL, to display where the recipe was obtained,

Image URL, to display the recipe food image on the website,

. Calories, to display the number of calories produced by the dish,

Servings, to display the number of portions provided by the website,

. Time, to display the time needed to cook the food according to the recipe,

Difficulty level, to display the difficulty level of cooking according to the
recipe,

Ingredients, to display a list of ingredients needed to cook according to the
recipe,

Instructions, to display the steps that must be taken when cooking according
to the recipe,

Rating, to display the eligibility value of the recipe to be tried by other users.

Figure 3.6 illustrates the web scraping process for getting component of

recipe, where the recipe URL is loaded at the beginning of the stage. After the recipe

URL is loaded, one of the recipe detail pages is opened to get the element / class

that contains each component. After finding these elements, BeautifulSoup and

Request are imported into the Google Colaboratory for web scraping. The web

scraping stage needs to be done on each recipe URL in order to get all the recipe

data, starting with making a request to one of the recipe URLs, then parsing the

page using BeautifulSoup. After the page is successfully loaded, each data

component must be defined, and the data stored into the recipe's DataFrame. This

DataFrame will be used for the stages of separating recipe data from ingredient data.



Start

Recipe URL: array

Open one of the recipe
detail pages

l

Find element / class
name contains the
recipe component

Legend:

No

foreach
recipe URL

Send a request to
recipe URL

Y

Parse content using
BeautifulSoup

Y

Define component
variables according to
the elements

A 4

Save the variable data
to DataFrame

Process by researcher (manual)

[ ] Process with Python in Google Colaboratory

Figure 3.6 Web scraping process for getting component of recipe

Figure 3.7 contains an example of a page on

End
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the website

https://masakapahariini.com that contains detailed recipes, and Figure 3.8 shows

the ingredient wrapped in a div element at class “item” in HTML code.
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WPSAK Ap,
R ) Resep v Artikel v Produk v  Mau Masak Apa Hari Ini? Q Favorit Masuk &

Ry
< Beranda ¢ Resep Masakan < Resep Sate Kikil Bumbu Bacem Pedas Seenak Angkringan

Resep Sate Kikil Bumbu Bacem
Pedas Seenak Angkringan

Ingin tahu rahasia sate kikil empuk dengan bumbu
bacem khas angkringan? Yuk, cobain resep sate kikil
bumbu bacem ini!

©1jam | | @ Cukup Rumit

L

Menulis review

Valentina | Jan 12, 2023

Suka jajan di angkringan? Kalau begitu kamu pasti sudah tak asing dengan sate kikil yang biasanya berjejer rapi di dekat
beragam pilihan lauk khas nasi kucing. Sate kikil memang sedap disantap begitu saja apalagi dengan nasi hangat dan
sambal. Nah, buat kamu yang penasaran dengan cara membuat sate dari bagian kaki sapi ini, cobain resep sate kikil versi
Masak Apa Hari Ini yang dimasak dengan bumbu bacem pedas yang medok dan Bange Kecap Manis berlimpah.

Tips Bikin Sate Kikil Enak, Meresap, dan Kenyal

Agar lebih pede bikin sate dengan bagian kaki sapi ini, ikuti beberapa tahap di bawah untuk menghasilkan sate kikil bumbu
bacem pedas yang kenyal, empuk, dan sedap!

1. Pilih kikil yang sudah dibersihkan jadi kamu tak perlu repot menghabiskan waktu untuk membersihkan kikil. Bagian kikil
yang sudah dibersihkan umumnya berwarna krem dan sebagian ada juga yang masih berwarna kecokelatan.

N

. Gunakan kikil segar yang tidak berbau dan tidak terlalu putih. Kikil segar ditandai dengan teksturnya yang kenyal dan
tidak kaku. Hindari memilih kikil dengan warna kemerahan atau bahkan memiliki aroma apek atau aroma bahan kimia.
Para pedagang ‘nakal’ terkadang menambahkan bahan kimia atau tawas untuk menyamarkan bau khas kikil dan juga
membuat warna kikil jadi lebih putih.

[

. Rebus kikil dalam air mendidih selama 30 menit agar tak berbau. Bisa juga ditambahkan rempah aromatik seperti serai,
lengkuas, dan daun salam. Bisa juga direndam dalam air mendidih hingga baunya menghilang. Untuk proses kikil yang
direndam dalam air mendidih sangat cocok diolah kembali dengan bumbu yang medok atau tebal. Misalnya bumbu
bacem, bumbu gulai, atau pedas.

»

. Masak kikil bersama bumbu bacem pedas hingga meresap agar rasa bumbu bacem menyerap hingga ke bagian dalam
kikil. Gunakan api kecil hingga api sedang agar bumbu perlahan meresap ke dalam kikil.

Sudah siap bikin sate kikil bumbu bacem pedas? Sajikan juga bersama lauk khas angkringan lain seperti sate hati ampela,
sate telur puyuh, dan tempe goreng tepung agar kamu bisa menghadirkan menu angkringan di rumah. Coba juga intip
Instagram Masak Apa Hari Ini untuk dapatkan resep dan tips menarik lainnya seputar memasak. Jangan lupa sekalian follow

dan like, ya!

Cara membuat

- 1 Rebus kikil bersama 750 ml air hingga mendidih dan matang.
Buang airnya, tiriskan kikil.
500 g kikil yang sudah dibersihkan
1.5 air, untuk merebus 2 Potong-potong kikil bentuk kotak 3 cm. Sisihkan.
2 lembar daun salam

3 cm lengkuas, memarkan Rebus kikil dengan sisa air bersama daun salam, lengkuas, dan

2 sdmasam jawa, larutkan dengan 3 serai. Masukkan bumbu halus dan air asam jawa, aduk. Masak
sdm air panas 3 hingga mendidih. Kecilkan api. Tambahkan cabai dan Bango

8 buah cabai rawit merah, cincang kasar Kecap Manis, aduk. Masak hingga kikil empuk dan airnya

5 sdm Bango Kecap Manis menyusut. Angkat. Diamkan hingga tidak panas.

Tusuk satai

4 Tusukkan kikil ke tusuk satai. Sisihkan.
Bumbu halus

6 butir bawang merah
Panaskan grill pan atau wajan antilengket. Panggang sate

S siung bawang putih 5 hingga sebagian kikil mengering. Angkat. Sajikan.

3 butir kemiri sangrai
V2 sdm ketumbar
1 sdm gula merah sisir
1 sdt garam

%, sdt merica putih

Yuk, cobain segera resepnya!

Figure 3.7 Example of recipe detail on https://masakapahariini.com
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flex
-white p-2 ps-4 mb-5">.. flex

e-3" data-value-="125" data-base ement-unit="g " data-base-quantity-"5ee
g kikil yang sudah dibersihkan

flex
e-3" data-value="0.38" data-base-measurement-unit="1 " data-base-quantity="1.5
1 air, untuk merebus Flex

flex
me-3" data-value="0.5" data-base-measurement-unit="lembar " data-base-quantity="2
lembar daun salam flex

me-3" data-value="0.75" data-base-measurement-unit="cm " data-base-quantity="3
cm lengkuas, memarkan flex

Figure 3.8 The element of recipe detail wrapped in HTML code

3.2.1.3 Defining recipe id and separating recipe data and ingredient data

This step is carried out to separate the recipe data and ingredient data, with
the aim that the recipe data is not duplicated because the ingredient data is still
stored in the recipe data and the ingredient data can be processed without disturbing
the recipe data. These stages are illustrated in Figure 3.9, starting with adding a
random recipe id with a UUID number code using Python's Random and UUID
library. Then, create a new DataFrame to store the ingredients data along with the
recipe id. Next, create a new DataFrame to store the recipe data that contains all
recipe components except ingredients. Once the recipe DataFrame is created,
remove duplicate data from the recipe. Recipe data and ingredient data can be saved

to a file in .csv format to be entered into a database or processed again at a next

stage.
Add recipe id with Creates ingredient Creales recipe
X N . «| DataFrame containing
random number into DataFrame containing >
) L ) . all components except
recipe DataFrame recipe id and ingredient . .
ingredients

Save recipe and
»{ ingredient DataFrame
to .csv

Remove duplicate
recipe DataFrames

Figure 3.9 Define recipe id and separating recipe data and ingredient data process

Figure 3.10 contains an example of recipe data before separating data, where
recipe data is still duplicated because each recipe data contains different ingredients
in same recipe. Figure 3.11 contains an example of recipe data and ingredient data
after data separation, where recipe data and ingredient data are interconnected via

recipe id.
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title source_url img_url servings| time difficulty ingredient instructions
https: . kapahariini.
Resep Ikan Pecah Kulit | https://www.masakapahariini.c | "P57// W% m/a‘:arapa ariini.com 250 & ikam pecah
Bakar, Unik dan Tak Kalah | om/resep/resep-ikan-pecah- P 4Porsi | ljam | Cukup rumit g lan p Lumuri ikan dengan air jeruk nipis dan garam....
ozt it bakar/ content/uploads/2019/11/resep- kulit, bersihkan
eratnva uihaka ikan-pecah-kulit-bakar-620x440.jpg
https: . kapah
Resep Ikan Pecah Kulit https://www.masakapahariini.c| " P /oo m/a‘:arapa arini.com 5 sdm air jeruk
Bakar, Unik dan Tak Kalah | om/resep/resep-ikan-pecah- P SPorsi | 1jam | Cukup rumit ar) Lumuri ikan dengan air jeruk nipis dan garam....
Lezatnya Kulit-bakar/ content/uploads/2019/11/resep- nipis.
zatny il ikan-pecah-kulit-bakar-620x440.jpg
https: . kapahariini.
Resep Ikan Pecah Kulit https://www.masakapahariini.c| " P° 1 www. m/a;;apa ariini.com
Eakatr, Unik dan Tak Kalah om/resez/:isspk\ka/n pecah: content/uploads/2019/11/resep- 6 Porsi | ljam | Cukup rumit 1 sdt garam Lumuri ikan dengan air jeruk nipis dan garam
£zatnya ulit-hakar, ikan-pecah-kulit-bakar-620x440.jpg
;?I?:p"[‘l‘i;':sats::rc;:.li)agmg https://www. masakapaharini.c https://www.m/a‘;alfapahariini.ccm 1ika;g:‘ncis,
8, N ) om/resep/resep-tumis-buncis- 4 | 7porsi | 3omnt | Mudah potong Tumis bawang putih dan cabai hingga wangi...
Sebagai Hidangan daging-giling/ content/uploads/2019/04/tumis- memanjang
i Sine-8! buncis-daging-giling-780x440.jpg selebar 2.5 cm
R‘e.sepTumls Bunc\svl.)agmg https://www.masakapahariini.c https://www.masakapahariini.com .
Giling, Nikmat Tersaji " ! Jwp- . 200 g daging sapi X .
A om/resep/resep-tumis-buncis- . 8 Porsi | 30mnt Mudah ; Tumis bawang putih dan cabai hingga wangi...
Sebagai Hidangan daging.giling/ content/uploads/2019/04/tumis- giling
i BIng 8! buncis-daging-giling-780x440.jpg
:"s:gp L?S\:Sa?:;‘:s:j?agmg https://www. masakapaharini.c https://www.m/a‘:'aakapahanml,ccm 2 ongbaweng
g om/resep/resep-tumis-buncis- g 9 Porsi | 30mnt Mudah Tumis bawang putih dan cabai hingga wangi...
Sebagai Hidangan / z/a in ‘_)”‘:ng; und content/uploads/2019/04/tumis- ! u putih umis bawang puti ' hingga wangi
i 8ing-8! buncis-daging-giling-780x440.jpg

Figure 3.10 Example of recipe data before separating the ingredient with recipe

Recipe Data
id title source_url img_url servings| time | _difficulty ingredient
ttps:/fwww.masaka https: //ww::)rrnn/a‘:;lfapahamm.
10370393470| "€5°P Ikan Pecah Kulit Bakar, Unik dan Tak Kalah | pahariini.com/resep/ content/uploads/2019/11/rese | 4 Porsi | ljam | Cukup rumit 750gkan pecah Lumuri ikan dengan air jeruk nipis dan garam...
Lezatnya resep-ikan-pecah- kulit, bersihkan
pikan-pecah-kulit-bakar-
kulit-bakar/
620x440.jpg
https://www.masaka "“‘“'//W‘”:;'r;"/t:a‘““”‘"" Likat buncis,
10523610475| RSP Tumis Buncis Daging Giling, Nikmat Tersaiji | pahariini.com/resep/ | o/ o10ads/2019/04/tumi| 7 Porsi | 30mnt | Mudah potong Tumis bawang putih dan cabai hingga wangi...
Sebagai Hidangan Pendamping resep-tumis-buncis- 2O memanjang
daging-giling/ s-buncis-daging-giling- selebar 2.5 cm
780x440.jpg )
Ingredient Data
id ingredient
10370393470 750 g ikan pecah kulit, bersihkan
10370393470 2 sdm air jeruk nipis
10370393470 1sdtgaram
10523610475/ 1 ikat buncis, potong memanjang selebar 2.5 cm
10523610475 200 g daging sapi giling
10523610475 2 siung bawang putih

Figure 3.11 Example of recipe and ingredient data after define recipe id and

3.2.2

separating the ingredient with recipe

Ingredient Availability Data

Ingredient availability data is material data that is owned and stored by the

user. Ingredient availability data will be used as one of the parameters in

determining cooking recommendations, to display the percentage of ingredients

that are owned in each recipe and display a list of ingredients that are owned or not

owned inarecipe. Ingredient availability data is used as a parameter for determining

food recommendations because users tend to choose dishes that require pre-

available ingredients (Simmons & Chapman, 2012).

Ingredient availability data is obtained from input data entered by the user

on the website, where the user is required to register an account to store material

availability data permanently in the MySQL database. Ingredient availability data

can be added or deleted according to the availability of materials owned by the user.
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The following is an example of material availability data stored in the database,

which is illustrated in Figure 3.12.

User Table Useringredient Table
id username id |user_id|ingredient
1 Andi 1 1 Garam
2 Budi 2 1 Jeruk nipis
3 2 Air
4 2 Minyak

Figure 3.12 Example of user that have ingredients stored in database

3.2.3 User Preference Data
User preference data is data that contains specific preferences for each user,
where the preferences of each user is different. User preference data will be used as
one of the parameters in determining food recommendations, to determine the
priority of food recommendations according to the preferences selected and to
determine similarities between users.
Based on research conducted by Yu Chen, Ananya Subburathinam, Ching-
Hua Chen, and Mohammed J. Zaki, user personalization using allergies is important
so that users can avoid foods that contain allergens. In addition, the nutrition in food
also needs to be displayed so that users can also measure the health level of the food
to be cooked (Chen et al., 2021). Roehr et al defined some of the most common
allergies people experience, such as chicken eggs, milk, peanuts, chocolate, and fish
(Roehr et al., 2004). In addition, the number of Indonesian citizens who are Muslim
reaches 237.56 million (Rizaty, 2022). Thus, the several studies are used as a
reference in determining user preference parameters. The categories of user
preferences that will be used in the recipe recommendation system include:
1. Food restrictions: halal, diet.
2. Allergies: chicken eggs, milk, peanuts, chocolate, and fish.

User preference data is obtained from input data entered by the user on the
website, where the user is required to register an account to store user preference
data permanently in the MySQL database. User preference data can be changed
according to user conditions. The following is an example of user preference data

stored in the database, which is illustrated in Figure 3.13.
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Preferences Table User Table

id category name id username

1 Restriction Halal 1 Andi

2 Restriction Diet 2 Budi

3 Allergy Chicken

4 Allergy Egg UserPreferences

5 Allergy Milk id user_id | preference_id

6 Allergy Peanut 1 1 1

7 Allergy Chocolate 2 1 2

8 Allergy Fish 3 2 1
4 2 8

Figure 3.13 Example of user preferences stored in database

3.3 Data Processing Technique

3.3.1

Recipe Data Pre-processing

Before the recipe data is entered into the database for processing, it is

necessary to carry out a data cleaning process, to improve the data format as needed.

Determining the required format in data cleaning is done by looking at the writing

patterns on each data manually, then determining the actions that need to be taken

so that the data format is aligned with system requirements. Some of the data that

needs to be done data cleaning include:

1.

Title: delete unnecessary words so the system can recommend dishes
according to the title keywords

Time: change the time format which was originally in the form of a String
to an integer, so that the estimated cooking time can be processed

Portion: change the portion format which was originally in the form of a
String to an integer, where the integer format makes it easier for the system
to process data

Level of difficulty: change the sentences in the category of difficulty level
into categories that are easy to understand, to make it easier for the system
to sort the level of difficulty in recipes.

The data cleaning process is carried out using the Pandas library from

Python and Google Colaboratory as a compiler, where the results of this data

cleaning will be saved in .csv format. The data cleaning process for cooking recipe

data is illustrated in Figure 3.14.



Determine the naming pattern for the
recipe title, time, portion, and level of
difficulty

Import recipe data

SIEMRES 120 Retrieving numbers

for portion data

format at each
difficulty level

H{

Legend:
Process by researcher (manual)
[:] Process with Python in Google Colaboratory
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Trim words in the title
that are not needed

\ 4

from hours and

Change the time format
minutes to minutes only

Figure 3.14 Data cleaning process for recipe data

Figure 3.15 illustrates an example of recipe data before data cleaning and

after data cleaning. In the initial data, some data such as title, time, portion, and

level of difficulty have different formats, making it difficult to process the data if is

not corrected. Based on the example, some of the things that need to be fixed

include:

» Title: delete the word “Recipe” at the beginning of the text and delete the

sentence after the

(1324

« Time: change the format which was originally in the form of sentences into

minutes in integer units

» Portion: delete the word “portion” and change the data format to integer

» Difficulty level: change the sentence “Difficult enough” to be difficult

After determining the data repair pattern, data cleaning is executed using

the previously defined patterns, so the results will look like Figure 3.15.

Recipe data before data cleaning

Title image_url Time Servings | Difficulty Instructions source_url
https://www.masak Bumbui ayam dengan sendok https://www.masakapaha
Resep Ayam Bakar Bumbu Rujak |apahariini.com/wp- ljam 15mnt 4 Porsi Mudah 4 g ! " riini.com/resep/resep-
ratakan.;Goreng hingga matang.;Sajikan.
content/upl... ayam-bakar-bumbu-rujak/
https: . k https: . kapah
Resep Martabak Mie Telur Kornet, DS //WWW masa . __|Campurkan bahan ke dalam mangkok.;Goreng | F_}S /[www.masakapaha
N apahariini.com/wp- 25mnt 4 Porsi | Cukup sulit | - riini.com/resep/resep-
Enak dan Praktis hingga matang.;Tiriskan.
content/upl... martabak-mie-telur/
Bubur A Hainan, R https: A k . - https:// A kapah
ubur Ayam fiainan, Resep 5 WWW masa . Masukkan bumbu ke panci.;Masak nasi hingga | ,S W Masakapana
Makanan Rumahan yang Enak apahariini.com/wp- 45mnt 4 Porsi Mudah o o riini.com/resep/resep-
R menjadi bubur.; Sajikan. N
dan Praktis content/upl... bubur-ayam-hainan/
Recipe data after data cleaning
Title image_url Time Servings | Difficulty Instructions source_url
https://www.masak Bumbvi d dok https://www.masakapaha
Ayam Bakar Bumbu Rujak apahariini.com/wp- 75 4 Mudah umbul ayam e"ga" sendok, " riini.com/resep/resep-
ratakan.;Goreng hingga matang.;Sajikan.
content/upl... ayam-bakar-bumbu-rujak/
https://www.masak https://www.masakapaha
N . Campurkan bahan ke dalam mangkok.;Goreng
Martabak Mie Telur Kornet apahariini.com/wp- 25 4 Sulit . - riini.com/resep/resep-
hingga matang.;Tiriskan. N
content/upl... martabak-mie-telur/
https: .masak . . https:// .masakapaha
. WWW Masukkan bumbu ke panci.;Masak nasi hingga [~ ™ o
Bubur Ayam Hainan apahariini.com/wp- 45 4 Mudah o n riini.com/resep/resep-
menjadi bubur.; Sajikan. N
content/upl... bubur-ayam-hainan/

Figure 3.15 Example of recipe data before and after data cleaning
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3.3.2 Recipe’s Ingredients Data Processing
Before the ingredient data for the recipe is entered into the database, it is
necessary to do data splitting. The data splitting process on recipe ingredients data
aims to simplify data processing. Determination of the pattern of data separation is
done by looking at the pattern of writing materials manually, and the data separation
is determined based on that pattern. Some of the data needed for data splitting
include:
1. Material name: to display the material name
2. Quantity: to display the amount of material needed
3. Unit: to display the unit of material used
4. State: to display the treatment of ingredients before cooking
The data splitting process is carried out using the Python and Pandas
programming languages, where the processed recipe ingredient data will be stored
in a .csv file to be imported into the database. The data splitting process for
ingredient data is illustrated in Figure 3.16. After importing the data, it is necessary
to perform a pattern search for quantity, ingredient name, unit, and state. Next, split
the data for each column and save the results to the DataFrame. After all data

splitting is done, the DataFrame is exported to .csv.

s - ~
Import |ngred|ent Determine the pattern of quantity, Create a new ingredient
data ingredient name, unit, and state DataFrame
A4

) S
Export data to .csv Save the result to a Separate quantity, material
new DataFrame name, unit, and state
-

Legend:

\

J

Process by researcher (manual)

Process with Python in Google Colaboratory

Figure 3.16 Data splitting process

The data splitting example is illustrated in Figure 3.17, where the material
data which was originally in the form of a sentence is split into components of
material name, quantity, unit, and state. Based on the example, the pattern of data

splitting are:
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» Quantity: get the first word of the ingredient phrase
» Unit: get the second word of the ingredient phrase
« Name: get the third word until the word before the comma

« State: get all word after commas

Ingredients

50 gram gula, haluskan
50 ml air

1 kg dada ayam

!

Components
Name Quantity Unit State
Results
Ingredient Phrase Name Quantity Unit State
50 gram gula, haluskan Gula 50 gram haluskan
50 ml air Air 50 mi
1 kg dada ayam Dada ayam 1 kg rebus

Figure 3.17 Example of ingredient data before and after data splitting

3.3.3 Recipe Recommendation System

The recipe recommendation system in this study aims to provide food

recommendations to users based on ingredients and user preferences. This recipe

recommendation system uses the recommender system method in Machine

Learning, which is used to recommend a list of recipes according to certain criteria.

The recommender system methods that will be used include demographic filtering,

content-based filtering, and collaborative filtering, which depend on certain

features, as illustrated in Figure 3.18.
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similar to the currently
opened recipe

v

Filter recipe data Filter recipe data
based on user based on user Demographic filtering
preferences preferences

Collaborative Content-based
Filtering Filtering

Sort by ingredient Sort by ingredient
availability availability

the home page for Guest

Recipe recommendations on
based on ingredients

Recipe recommendations on Recipe recommendations that are
the home page for User

Menu recommendations J

Demographic
Filtering

Figure 3.18 The division of the recommender system method on several features

3.3.3.1 Recipe recommendation on the home page for Guest and User

Recipe recommendations on the home page for Guests are used to display
recipe recommendations for Guests who do not have ingredient data and user
preferences data stored in the database. Recipe recommendations on the home page
for User are used to display recipe recommendations for users who have ingredient
data and user preferences data stored in the database. This stage is carried out by

demographic filtering which is illustrated in Figure 3.19.

Recipe data

Recipe data
Recipe's ingredient data
User ingredient data
User preference data
Recipe SVD model

4

Train recipe data
Sort recipe Flat_a based -
l on criteria
Create model with v
SVD()
l Load SVD model Show result
Fit the SVD model to L

trained data

Filter recipe based on
l user preferences

Save the trained i
model

Figure 3.19 Recipe recommendation on home page

Predict recipe with
the model




23

3.3.3.2 Recipe recommendation that is similar to the recipe opened

Recipe recommendations on the recipe detail page that is being opened
serves to display recommendations similar to the recipe being opened, starting from
the name of the dish, calories, portion, cooking time, and ingredients used. This
stage is carried out with content-based filtering which is illustrated in Figure 3.20.

Start Calculate recipe data

N

| with cosine_similarity()

Y

Recipe data
Recipe's ingredient data
User ingredient data
User preference data

\ 4

Sort the result of
cosine_similarity()

Y \ 4
Load opened recipe Show result to user
Y Y

Filter all recipe based
on user preference End

(restriction, allergy)

Figure 3.20 Recipe recommendation process based on opened recipe

3.3.3.3 Menu recommendations based on ingredients

Recipe recommendations on the ingredient filling page function to display
recipe recommendations based on the number of ingredients and user preferences,
where user preferences will filter the dishes that are most suitable for the user.
Calculation of the percentage of ingredient availability using the formula:

) ) count(user ingredient)
percentage of user ingredient = —— - X 100%
count(recipe ingredient)

The stages of recipe recommendations based on ingredients is carried out with

demographic filtering, which is illustrated in Figure 3.21.
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Sort all recipes based
—>» on user ingredient
percentage

Recipe data
Recipe's ingredient data
User ingredient data
User preference data

!

Filter recipe based on
user preference
(restriction, allergy)

Show result to user

Figure 3.21 Recipe recommendation on fill ingredient page

3.4 System Design
3.4.1 System Development Process

There are several stages of developing a food recommendation system, from
data collection to data testing, which is illustrated in Figure 3.22. The system
development process starts from collecting recipe data and recipe ingredient data
using web scraping. Then, data cleaning is performed for recipe data and data
splitting for recipe ingredient data. After the data is obtained, a user interface design
is carried out for the website display and a system database design to accommodate
the data to be processed. After designing the interface and database, a website-based
system was developed so that users can access the system via a computer or
smartphone. Website development is carried out simultaneously with the
development of a recipe recommendation algorithm. After the website is developed,
the testing phase is carried out to determine the level of accuracy of recipe
recommendations, namely by carrying out functional system testing using the

Selenium IDE as well as direct experiments through input from users.
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Data collection Data pre-processing Design
Recipe data collection with web + Recipe data cleaning « Databhase design
scraping « Ingredient data splitting « Ul design
“ |
Y
* Recipe recomendation algorithm « Automatic: functional testing
+ Recipe recomendation website « Manual: end-user testing
Development Testing

Figure 3.22 System development process for recipe recommendation system

3.4.2 System Architecture

A recipe recommendation system based on material availability and user
preferences will be developed using Python programming language and use the
Django framework to create website-based user interfaces, with MySQL as the data

storage in the database. The system architecture is illustrated in Figure 3.23.

— = ‘@% aph — B

Database Model View Template Interface

Recommendation system
algorithm

Figure 3.23 System architecture of recipe recommendation system

3.4.3 Use Case Diagram

Use case diagrams are used to define the features that will be used in the
system. Users or recipe recommendation system actors are recipe seekers, namely
the user who accesses all features on the system, including searching for recipes or
accessing recipe details. Recipe seekers can register, log in, access the home page,
access recipe details, and fill in the availability of ingredients and user preferences.

The description of the features using a use case diagram is illustrated in Figure 3.24.



Register

<< include >>
Access home page  J&e-------m-mmmmnnn

Recipe
recommendation

|
<< extends >> P
! << include >>

Access recipe detail L
<< include >>

Fill in ingredient stock

Recipe seekers

|
<< include >>
\

\
H
<<include >>
\

Fill in user preferences

Figure 3.24 Use case diagram of recipe recommendation system

3.4.3.1 Actor Definition

Table 3.1 describes the roles of actors in the recipe recommendation system

based on ingredient availability and user preference.
Table 3.1 Actor definition table

Actor Definition

Recipe
seekers

The user who accesses all features on the system, including
searching for recipes or accessing recipe details. Recipe seekers can
register, log in, access the home page, access recipe details, and fill
in the availability of ingredients and user preferences.

3.4.3.2 Use Case Definition

Table 3.2 describes the definition of each use case in the recipe

recommendation system based on the availability of ingredients and user

preferences.
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Table 3. 2 Use case definition table

Use Case Definition
Login Displays the login page so that the user can
change the actor’s status, starting from Guest to
User
Register Page to create an account
Access home page Pages that display recipe recommendations

based on certain criteria, such as the most
popular recipe or the most popular recipe

Access recipe details Pages that display recipe detail, such as title of
recipe, ingredients, instruction, and related
recipe

Recipe recommendation The process of recommending recipes that
appear on the home page, recipe detail page, and
ingredient filling page

Fill in ingredient stock Page to fill in the availability of user’s
ingredients
Fill in user preferences Page to set user preferences

3.5 System Testing
3.5.1 Website Functional Testing

Website functional testing is carried out to ensure that the website can run
according to its function. Website functional testing is carried out using Selenium
IDE, which is a automated testing application to test website.
3.5.2 Recipe Recommendation System Algorithm Testing

Testing the recipe recommendation system algorithm is carried out to ensure
that the system can display recipe recommendations according to user interests and
profiles. Testing the recipe recommendation system algorithm is carried out by
involving users directly, where users are asked to fill in a list of ingredients they
have and user preferences. After the system displays recipe recommendations, the
user is asked to choose the recipe that best suits the user. The results of tests
involving users will be displayed in statistical form to find out how accurate the

recipe recommendation algorithm is for users.
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The following is a research schedule for RECIPE RECOMMENDATION SYSTEMS BASED ON INGREDIENTS AND USER

PREFERENCES, starting from topic submission to completion.

No

Activity

December

January

February

March

April

May

June

July

1

2

8

4

1

2

3

4

1

2

3

4

2|3

2|3

2|3

1

Title submission

Idea submission

Supervisor submission

Study of literature

Studying the literature according to the topic

Studying system concepts

Studying the method used in the topic

Pre proposal

Proposal guidance

Proposal seminars

Analysis

Data collection

Data processing

System design

Database design

Interface design

System implementation

Algorithm development

Website development

System Testing

Functional system testing

User testing

Results and Conclusions

Create a report document

Thesis seminars
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