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Abstract 
 

Artificial Intelligence is the latest evolution that humans reached out in order to make our 

daily life much easier and less needy to other human beings. Artificial intelligence is a term which 

means the following, a machine that can work and perform like humans which includes 

movements, learning, and responding. Human design those machines which are supposed to do a 

certain task which is think just like a human and act like one as well. Artificial intelligence field 

consists a lot of benefits and goals such as reasoning and perception, computer science and much 

more.  

  “Gustoso the Intelligent” is an Italian expression, the word “Gustoso” means tasty and that 

is exactly our main purpose behind this project. The project will lead us to a leap in the cooking 

and the gourmet field, it costs less money and time as well and also it will be a must in the near 

future in modern houses. It is a cooking robot that will only have the option of cooking Italian 

pastas with different flavors of sauces and a huge variety of toppings. The robot will have no 

boundaries when it comes to creating a pasta whether it was an original Italian dish or a new 

creation by the person himself, the person can choose whatever sauce he is craving for with the 

amount of the toppings that he chooses. The size of the robot is exactly the size of the microwave 

which is very helpful and serves both restaurants and personal use at homes. The structure of the 

robot will be as the following first, the movement of the user of the stove will be depending on the 

distance between the user and the stove which will be the sensor’s job. Second, we will build in 

one stove and a water level detector which fills one of the stoves and the pasta will be added to the 

same stove, then the pasta will be transferred to the other stove by the robot arm, so it can be mixed 

with the chosen sauce and toppings. The stove will have push buttons for the user to be able to 

choose the current cooking meal. The robot will have high safety system, everyone can use it no 
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specific age range. This robot will be very helpful for the restaurants owners to reduce cookers and 

waiters as well which will make the owners earn more money and invest more wisely [1].  
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1 Chapter 1: Introduction  
1.1 Executive Summary  
 

Doing the capstone project which is known for being the senior project of completing the 

bachelor’s degree in engineering. For our team, we had many different ideas that we wanted to 

implement. However, coming across a previous capstone project that was about a machine that 

cooks burger that can be used everywhere. Though, we as a team discussed that our project might 

have a similar idea, but we wanted to focus that this project should be implemented in smart homes 

and can be sold later on to different places such as restaurants, and hotels. This project is to 

complete and help people in their daily life. In addition, the concept of this project can be beneficial 

everywhere not only in Kuwait. Since the group members are all future engineers and engineers 

are supposed to solve problems and enhance them to easily adapt to the current situation. As we 

mentioned artificial intelligence is taking a huge part of every single aspect of our lives, it made it 

easier and faster for us to perform our daily tasks whether they were easy or one of the hardest. 

People around the world with all ages are accepting this technology which is very helpful. In the 

present days, the age range of the users of the artificial intelligence are being wide and more 

popular among all different ages. Many applications and objects we are using them on daily bases 

without recognizing that science considers them as artificial intelligence for personal assistance 

such as Siri which is mostly used in iOS devices, Alexa used in Amazon products, and Cortana for 

Microsoft system.  

Moreover, the project will serve people who intend to have a complete smart home 

appliance. This project will be considered as one of the kitchens must have tool. Also, this project 

will be useful and easy to use to people with different ages. The team has done and understood 

other projects that were done previously in order to expand and to be more knowledgeable of other 

topics that are similar to the Gustoso the Intelligent. 
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Therefore, Gustoso the Intelligent will be beneficial in households helping the parents or 

any family member of all ages to cook and prepare a meal that is easy, fast, and tasty. The project 

is benefiting from the previous implemented projects in order to avoid mistakes that were made 

by similar projects. This project aims to be affordable and can help all different household and 

make them adapt to smart homes easily.  

The contents of this capstone report will contain all the steps that we as a team have done 

to accomplish this project successfully. Carrying out each and every step-in order to produce the 

capstone work. The report consists of six chapters; they contain in depth information on what the 

problem is, existing solutions, all processes taken by the team throughout the design phase, 

implementation and all the work that has been completed.  

1.2 Problem Statement  
 

People around the world are living their daily lives in a rush, accepting all different 

technologies to make the daily life easier, faster and more productive even in-house work and 

responsibilities, everyone is adopting the concept of smart homes. Cooking can take long time, 

whether it was at home or even a chief cooking his specialty. Today, Italian cuisines are one of the 

most popular cuisines in the world, but unfortunately cooking Italian dishes takes a lot of time and 

effort whether it was homemade or in restaurants because of the steps to make it and the ingredient 

needed.  Having a robot that can actually cook the Italian dishes in such a distinctive way will 

change the idea of cooking your own meal. “Gustoso The Intelligent” will create a very huge leap 

for restaurants, owners will launch a new idea and concept of having a robot that will cook and 

serve the dish for the customer with the specific amount of the customer’s taste of sauces and 

additional sides. Therefore, the restaurants will receive less complains on the dishes if they were 

additions of something that the customer did not choose or even something requested that was not 

added into the dish. Financially, owners will be spending less money on paying salaries to chiefs, 
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waiters and for the mistaken dishes as well. In the present days, smart homes are what everyone 

trying to get and adapt with from the smallest detail in the house to the largest for sure technology 

is taking its part in our houses. The kitchen and cooking process are one of the main parts in every 

home, whether it was a family of two members or a huge family. Cooking as mentioned takes time 

and effort, people now a days do not have the luxury of time to cook an appropriate meal every 

single day for all members with few special requests if the family was large. Therefore, having a 

robot to cook an Italian dinner with the variety of dishes and toppings will be every mom’s wish 

specially working moms. The customer will only have to choose the type of the pasta, sauce and 

toppings and the rest will be the robot’s mission to cook the perfectly done pasta.  

1.3 Goals  
 

The main goals of the Gustoso the Intelligent project are that it is an affordable machine that 

all smart and non-smart homes should have as one of their main appliances in the kitchen. The 

purpose of this project is to save time and help families or people who are busy or who do not have 

the time to prepare meals. Also, this project will focus on being user friendly and easy to use by 

all different people with different backgrounds.  

1.4 Objectives  
 

The objectives that are included for the Gustoso the Intelligent project are as follows:  

1. Helping in constructing a smart kitchen  

2. Designing the project to be adaptable to all home styles and easy to use 

3. Providing simplicity and efficiency to the user 

1.5 Idea Development  
 

The idea development of the Gustoso the Intelligent project was chosen by the team 

members Maryam AlQattan, Nour Bohamad, Mariam AlNaibari, and Maraim Taqi. The idea of 

this project started as a suggestion by one the team members. Afterwards, the team has decided to 
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look up into this idea. The team members were keen on searching and doing the research in order 

to make the idea of the project possible. Subsequently, there were similar, and many ideas close to 

the idea of the Gustoso the Intelligent project. However, our project is focused on serving a meal 

in an efficient time and the project will be a part of evert smart home. 

1.6 Project SWOT Analysis  
 

A SWOT analysis is used to evaluate the strengths, weaknesses, opportunities, and threats 

regarding the Gustoso the Intelligent project, as shown in table 1.1.  

Table 1.1: Project SWOT Analysis. 

 
Strengths 
 

 
Weaknesses 

 

§ User friendly 

§ Easy touch screen to monitor  

§ Portable size  

§ Low weight 

 

 

§ High NRE (Non- Recurring 

Engineering) cost  

§ Currently doing one certain dish  

 
Opportunities 
 

 
Threats 
 

 

§ Availability of the components and easy 

to find locally  

§ Hard to find another competitor in the 

Kuwaiti market    

 

§ Overseas competitors  

§ Robots competitors  

§ Effecting the labor in Kuwait  

 

1.7 Team SWOT Analysis  
 

Table 1.2 shows the team’s SWOT analysis that includes the strengths, weaknesses, 

opportunities, and finally the threats.  
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Table 1.2: Team SWOT Analysis. 

 
Strengths 
 

 
Weaknesses 

 

§ The team has enough knowledge in 

system design, software engineering, 

and in marketing.  

§ The team members have excellent 

skills such as research skills and 

designing the project shape and how it 

will look like  

§ Relationship of team members is close 

that made everything easier  

 

§ Little knowledge regarding certain 

fields  

§ Arguments occurred due to different 

mindsets  

 
Opportunities 
 

 
Threats 
 

 

§ Team members have improved skills 

and knowledge during the research 

stage  

§ Understanding people’s needs that can 

complete their smart home appliances   

 

§ Meeting time conflicts  

§ Minor disagreements between team 

members  

  
 
1.8 Conclusion  
 

To wrap up chapter one, in the current market of this new era of technology that currently 

focusing on the smart home gadgets that can be more helpful and easier to use. Gustoso the 

Intelligent will be a new concept that can help and improve many households in their main meals 

where some families have big numbers of members or some other families do not have the time to 

cook their own food. Therefore, this project will help in solving this problem and create a meal 

that will not take time to be prepared. Moreover, in this chapter the problem statement is examined 

and observed with the reasons that made the team choose this project. In addition, the main goals 
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and objective were explained in detail. Also, both the Project and the Team SWOT analysis were 

included.  
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2 Chapter 2: Literature Survey  
 

In chapter two, the main goal is to have a full knowledge of similar projects which were 

implemented previously to be compared to the Gustoso the Intelligent. The literature review will 

be consisting of other projects that have the same goal of this project. Also, to compare between 

the connections, their approach toward the main problem, the materials, and the components that 

were used. In addition, at the end of the chapter there will be a table summarizing the main points 

of the already implemented projects and the project of the Gustoso the Intelligent.  

2.1 Literature Survey  
 
2.1.1 Moley [2] 
 

 
Figure 2.1: Moley the Cooking Robot. [2] 

The Moley cooking robot was proposed by Professor Mark Cutkosky, who is a professor 

at Stanford University. This project the Moley cooking robot was a collaboration with many other 

companies such as Shadow Robotics, Yachtline, DYSEGNO, and Sebastian Conran. On the other 

hand, the idea of this project is that the robot Moley can perform the same way as the human’s 

hands along with the speed and all movements. The Moley Robotic Kitchen has four main features 

built within it; they are the robotic arms, oven hob, the touchscreen unit, and it can also wash 

dishes after preparing the meal successfully, as shown in figure 2.1. The touchscreen feature allows 
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the user to operate the kitchen remotely via a smartphone or the touchscreen. It was designed using 

android the smart phone system and the robot consists of two arms and a pair of hands. The robot 

functions by an app that the user must download it to his smart device, the offered meals that’s the 

robot able to accomplish can be chosen by the user depending on the timing that is mentioned in 

the system. The robot is provided with a built-in fridge and a dishwasher that the robot can use and 

the option in mentioned in the menu as well [2].  

2.1.2 A Microcontroller Based Electric Cooker/Oven with Temperature and Time Control for 
the Developing Countries [3] 

 

         
Figure 2.2: Flowchart of the program cycle. [3] 

This article presents the development of a novel microcontroller based electric 

cooker/Oven with time and temperature control. It employs the rich application of ATmega8- 
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microcontroller as the core component. The system is software driven through the C- language 

code written to the microcontroller. Temperature control is achieved using a temperature sensor 

(LM35). The sensor monitors and measures the temperature of the system, keeping it at a preset 

value. The internal timing function of the microcontroller is used to time the cooking, baking or 

drying process. This whole cycle of temperature and time control is repeated until the set time 

elapses or until the item being cooked, dried or baked is ready (that is when the time is set to 

infinity mode). These processes conserve power and essential food nutrients. The cooker/oven is 

a cutting-edge innovation and it is efficient, reliable and user friendly. In figure 2.2, shows the 

description of the Microcontroller based on the electric cooker/over. On switching on the device, 

it is required that the user set the temperature, and afterwards the time is required to be inputted 

by the user. The LCD is used to communicate with the user as an output device (Hitachi 

Semiconductors and integrated circuits, 1998). The user can decide to set the time to infinity mode 

if he or she does not want to set time limits. The relay then switches on the hot plate element and 

the temperature sensor LM35 begins to measure and monitor the temperature of the system 

(National Semiconductor) 2008. As soon as the temperature exceeds the set temperature, the coil 

of the relay is energized, and the relay operates and switches off the hot plate element. It remains 

off until the internal temperature of the system drops again, and the relay is energized once more 

and it switches on the hotplate element once more. While all this is going on, the time continues 

to decrease (that is if not set to infinity mode) and as long as the set time has not elapsed, the whole 

cycle continues to repeat itself until the set time elapsed. This control is achieved by means of the 

C language code written to the microcontroller [3].  
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2.1.3 COOKI: Robotic Automated Cooking using Fresh Food [4] 
 

 
Figure 2.3: COOKI: Robotic Automated Cooking using Fresh Food. [4] 

 
The goal of this project the COOKI, the Robotic Automated Cooking Machine using fresh 

food is to prepare fresh and healthy meals using the machine in figure 2.3. Moreover, the project 

got awarded at the CES (The annual Innovation Awards Program for outstanding product design 

and engineering), and it caught the press’s attention. This project includes a smart phone 

application that easily helps the user to pick their meal plans. Also, COOKI has a built-in robotic 

arm that can easily mimic the human’s hand and arm motions. The ingredients of the prepared 

meal can be simply and easily inserted into the tray that is attached to the COOKI machine [4].  

2.1.4 Suvie: Kitchen with Multi-Zone Cooking & Refrigeration [5] 
 

 
Figure 2.4: Suvie: Kitchen Robot with Multi-Zone Cooking & Refrigeration. [5] 

The Suvie kitchen robot was designed by a former Apple Engineer, an Appliance Expert, 

and a gourmet chef. The kitchen robot is designed to cook a restaurant quality meal that can be 
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cooked anytime the user wants. Suvie is a WIFI-enabled device. Not only the Suvie can cook but 

it can also work as a refrigerator to keep the food and vegetables fresh all the time, as shown in 

figure 2.4. This kitchen robot can cook meals up to four individual meals. This project was made 

for people who wants to have fresh and healthy food because most of the time people are busy 

with work and family.  Suvie aims to prepare meals which can feed food for families and make it 

easier and saving more time [5]. 

2.1.5 Microcontroller Based Food-Mixing Machine [6] 
 

 
Figure 2.5: Block Diagram of the Microcontroller Based Food-Mixing Machine System. [6] 

In this project, a smart machine for food mixing is proposed. This machine will be 

specifically designed to prepare bhel. To prepare bhel puffed rice, farsana, chili powder, some 

spices, tamarind liquid, onion has to be mixed with proper proportion. In the proposed design, user 

can select taste (sweet, medium spicy, spicy) and quantity (no. of plates). Upon the inputs given 

by user smart machine will mix the required items in proper quantity. automated microcontroller-

based bhel mixer that can provide mixed bhel with the push of a single button. In our day to day 
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life food mixing, the process where two or more food items are mixed together is carried out 

manually. To make a good mixture (good taste) one requires good knowledge of foods to be mixed. 

Sometimes it is very critical to handle appropriate quantity of particular food items. Spices, salt, 

chilies, oil. As of 2013 the ATmega 328 is commonly used in many projects and autonomous 

systems where a simple, low speed, low cost, micro - controller is needed perhaps the most 

common implementation of this chip is on the popular Arduino development platform, namely the 

Arduino Uno and Arduino Nano models, as shown in figure 2.5. This project is mainly based on 

to reduces or decreases man power using natural as well as technique ideas. It is an innovative 

technique which is totally hygienic. It can help to reduces time. As the popularity in taste will 

increase This technique is very easy to do more work in short time period. The provision of the 

world population with food represent one of the most imp future challenges for science and 

technology in this contest of many different objectives arise. In many countries of the world the 

most urgent task is to satisfy the original nutritive minimum requirement on other hand food has 

further function in the industrialized nations as the settlement of the special enjoyment or the 

promotion of health. Thus, the food is produced or processed under very different condition. A 

considerable share of the population consumes products directly out of nature or out of the 

characteristic agriculture. In the industrialized nation people meanwhile eat up predominantly such 

food which stems out of a far mechanized agriculture and are prepared in large industrial plants 

[6].  
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2.1.6 GammaChef [7] 
 

  
Figure 2.6: GammaChef. [7] 

In figure 2.6, shows the GammaChef is a robotic chef that is able to cook a one pot meal 

specifically an Italian meal the risotto. The main aim of this project is to adapt to the 21st century 

technology into every household kitchen. The function that are included in the GammaChef is that 

it can be controlled by any smart phone device to let the machine start cooking and preparing a 

meal.  

                         
Figure 2.7: Food Compartments in the GammaChef. [7] [8] 

 
In addition, the user of the GammaChef can create their own risotto dish by adding extra 

ingredients which are not included in the original and authentic dish, as shown in figure 2.7. The 



 32 

GammaChef machine can cook with an order from the smart phone however the ingredients should 

be prepared before doing setting up and choosing the meal of the day [7]. 

2.1.7 Vending Machine Including Multiple Heat Sources with Programmable Cook Cycles [8] 
 

 
Figure 2.8: Vending Machine with Programmable Cook Cycles. [8] 

In figure 2.8, shows the invention of the vending machine that has one or more 

programmable cook cycles for use with one or more heat sources in cooking a food package to be 

dispensed to the customer. In one embodiment of this invention, each cook cycle includes a start 

time and a duration. Each cook cycle is associated with a heat source and a product code indication 

the type of food to be cooked. Initially, cook cycles are copied into a random-access memory from 

default cook cycles hard coded in the software program code and stored in electrically erasable 

programmable read only memory (EEPROM) of the vending machine controller. The cook cycles 

in RAM can be over written by an operator for the various type of foods to be cooked. The cook 
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cycles in RAM are used by the vending machine to automatically cook a food product selected by 

a customer, without any further inputs [8].  

2.1.8 Re-Burger [9] 
 

 
Figure 2.9: Prototype of the Re-Burger. [9] 

The Re-Burger project was proposed by Computer Engineering students at the American 

University of Kuwait, Rawan AlMukhled and Emannoel Cabildo. The name of the project the Re-

Burger stands for Readymade Electronic Burger Robot. The idea of this project is to save time and 

make it easier for people who do not have much time to cook or to prepare a meal after a long day 

either at work or school. The goal of this project is that the electronic burger robot can create 

various of burgers. In this case, people will spend less money on buying meals from any restaurants 

and instead to have a healthy homemade burger. In figure 2.9, shows the first prototype of the Re-

Burger project which has a rectangular base with a long rotating screw attached across. This serves 

as the base on which the burger will be constructed upon [9].  
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        Figure 2.10: Prototype of the burger dispenser. 

While in figure 2.10, it shows the burger patty dispenser of the Re-Burger project. The 

team members have attached the RC linear actuator on the top of the cylindrical container to assure 

what the burger patty is properly pushed downwards into the circular space. Moreover, there is an 

extra mechanism which contains the circular presser that is constructed to assure that the burger 

patty falls properly onto the griller. As shown in figure 2.10, the prototype also uses two servo 

motors and a linear actuator as movements.  

2.1.9 Future Smart Cooking Machine System Design [10] 
 

 
Figure 2.11: Future Smart Cooking Machine System Design. [10] 

Smart kitchen systems are not new in the field, it was available previously in the market, 

but this smart cooking machine system is different and developed in many different aspects. The 
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smart cooking system is a huge box with a robotic arm inside the box which will perform the 

cooking process and the user should put the ingredients inside the box, as shown in figure 2.11. 

The main aims of the smart cooking system are firstly, to minimize the time that human spends in 

cooking and secondly, to make cooking an easier task to humans. The movement of the robotic 

arm in the smart kitchen system is by using the artificial intelligent the used movement is called 

LeJOS and a touch screen is available as well for the display purpose. The smart systems that are 

used in the smart kitchen system are mainly three systems. First, the artificial intelligence (AI) and 

this term means the ability of a machine to act and make a specific decision just like a human. 

Second, Android which is a smart phone system that was made by google. Lastly, LeJOS which is 

the best programming environment for the advanced software.  The research method used in the 

smart kitchen system is the prototyping method, it is the most suitable method for the system 

because it offers interaction in the process of building a system between developers and it is helpful 

for developers to create the system [10].  

2.1.10 Let’s Pizza [11] 
 

 
Figure 2.12: Let's Pizza Machine. [11] 

It is an Italian origin vending machine which will create your fresh pizza from scratch, the 

vending machine was proposed by Claudio Torghele. The story behind the invention was when 

Torghele was traveling to the United States he noticed the vending machines in the food courts, 



 36 

after that he had the brilliant idea. Making the dough of the pizza from scratch takes 40 seconds 

starting with water and flour. In order to get the perfect shape of the pizza, the dough is 

automatically shaped onto a plate, as shown in figure 2.12. When it comes to the tomato sauce step 

another device is available inside the vending machine just to spread the sauce and the other 

toppings such as cheese. For the last step, the machine opens and sends the pizza down for the 

customer. The vending machine can keep the ingredients for exactly a hundred pizza. Italians tried 

the pizza from Let’s Pizza vending machines, and the responses and replies were positive and 

highly recommended, they even commented that it was better than what they expected since it was 

done by a vending machine [11].  

2.1.11 An Automated Microcontroller Based Liquid Mixing System [12] 
 

 
Figure 2.13: Physical Structure of the Dynamically Liquid Mixing System. [12] 

This paper introduces a systematic approach to design and realize a temp and volume based 

liquid mixing system using three low cost micro controllers. The primary function of this system 

is to mix different liquids of required ratio and temperature. The architecture of mixing system 

consists of two sub systems. They are 1) Electronic sub system 2) Mechanical sub system. In this 

paper the electronic sub system is developed with the help of three Atmel AT89S51micro 
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controllers for controlling and hand shaking purposes, Two LM35 sensors for sensing temperature 

and ADC’S are used. The mechanical sub system consists of two geared DC motors to allow the 

liquids in required ratio for mixing. In figure 2.13, the microcontroller board consists of keypad, 

LCD unit, microcontrollers and ADC’s. The first component of the microcontroller board is 

keypad & LCD unit. It serves as the interface where the user can access and operate the data in its 

16x2 LCD display. It is also used to show the status of the system whether it is ready to accept 

inputs or not. It is placed in the middle of the system [12].  

 

Figure 2.14: Microcontroller Board of the System. [12] 

In figure 2.14, the microcontroller board of the system is the most important component 

since it serves as the brain of the whole system. The prototype utilizes three microcontrollers’ μc1, 

μc2, μc3. Basically, the μc3receives data from the key pad & LCD Unit as inputted by the user 

and delivers this data to theμc1. Theμc1 functions as collect volume data in dispenser1 and collect 

temperature from mixing container. Theμc3collect the volume and temperature fromμc1.if the 
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required volume is not present in dispenser1it was programmed to display in the LCD unit an error 

message that indicates “please fill the dispenser1 with sufficient liquid”. Similarly check the 

required volume and temperature indispenser2.If the required volume is not present in dispenser2 

it was programmed to display in the LCD unit an error message that indicates “please fill the 

dispenser2 with sufficient liquid”. If getting sufficient volume in dispenser2 check for temperature 

if required temperature is not in dispenser2, display a message. Please wait and switch on the 

heater. After getting required temperature check the mixing container is empty or not. If the mixing 

container is not empty it was programmed to display in the LCD unit an error message that 

indicates “Please clean the mixing container” [12].  

2.1.12 A Three-Autonomous Pizzaiolo Robot [13] 
 

 
Figure 2.15: A Three-Armed Autonomous Pizzaiolo Robot. [13] 

Pizzaiolo is a three-armed robot which was created by French Startup, the main aim of the 

robot was to speed up the process of making a pizza. The idea behind having a three-armed robot 

is that every arm works separately from the other two in order to prepare various pizzas at the same 

moment. Pizzaiolo has two options for the customer, he may choose one of the 15 pre-set pizza 

recipes which was created by the three-time world pizza champion Thierry Gafaguino or the 
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customer can choose everything step by step and design his own pizza. When it comes to the time 

that the robot spends for a single pizza its exactly four minutes and thirty seconds, and forty pizza 

everyone hour. The goal of the robot was accomplished since it was providing good food quality 

and saving time, as shown in figure 2.15 [13]. 

2.1.13 Automatic Smart Kitchen System Using Microcontroller [14] 
 

 
Figure 2.16: Block Diagram of the project's overview. [14] 

 
In figure 2.16, the Automatic Smart Kitchen System Using Microcontroller is designed to 

decrease the heat and the smoke in the kitchen while cooking, that is by using the air blower and 

controlling the speed of it. Using PIC 16F877A and the temperature sensor the speed of the air 

blower can be controlled by PMW (Pulse Width Modulation) waves.  There is a relation between 

the air blower and the temperature in the surrounding, if the temperature is increasing the speed of 
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air blower will increase as well.  By using the Automatic Smart Kitchen system, the used methods 

do not need any human interfacing the main controller will be the temperature of the surrounding. 

Because of the temperature control it is more effective and accurate since there will be no human 

mistakes in the system [14].  

2.1.14 Zume Pizza [15] 
 

 
Figure 2.17: Zume Pizza. [15] 

The concept of the Zume Pizza is to deliver a very high-quality pizza however, the Zume 

Pizza is affordable. This project idea was inspired by two friends Julia Collins and Alex Garden. 

Their aim is to deliver pizza with less time compared to other famous restaurant. The target time 

of Zume Pizza to be prepared is less than 20 minutes for serving. Furthermore, customers of the 

Zume Pizza can place their order through the Zume Pizza mobile application. There’s a software 

algorithm that can send all the instructions that the user had inserted to the Zume automated; the 

pizza making conveyor belt, as shown in figure 2.17 [15]. 

2.1.15 Intelligent Kitchen Model for Smart Homes [16] 
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Figure 2.18: Intelligent Kitchen Model for Smart Homes. [16] 

This paper represents the design and implementation of home automation system which 

basically includes three basic kitchen appliances which we use in our home daily such as 

refrigerators, stoves and microwave, as shown in figure 2.18. These systems will not only help 

physically disabled but also is great help for people with busy schedules and hectic life styles 

which includes even students. It is done with the help of wireless networks, smart phones and 

internet. Easy interface would be provided from android applications which will control kitchen 

equipment with various sensors and barcodes. Here Arduino Uno module is used to do the same. 

It collects and processes the signals and send them wirelessly to another module, the raspberry pi, 

using a zig bee module. The raspberry pi runs an OpenHAB server using which the appliances are 

controlled with smartphones. Computational results/solutions from MATLAB are sent back to 

those autonomous mobile robots for their executions and interactions as in the real time [16]. 
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Figure 2.19: The System’s Control PC. [16] 

In figure 2.19, the main idea here is to include a central hub as PC where microcontroller 

is attached to it. Here data will be saved and processed as user cannot use phone all the time system 

needs a central Hub to collect save and process data in a way user get the error message if the 

functioning is not proper for any of the system. Hence the work is divided into 3 main parts that is 

making android app. Application should download the data from the server. Connecting sensors 

to microcontrollers and get data in real time and Uploading data to the server [16].  

2.1.16 Automated Cooking Machine using PLC and HMI [17] 
 

 
Figure 2.20: Automated Cooking Machine using PLC and HMI. [17] 

 
Automated cooking machine main reason is minimizing the workers in the cooking 

industry and the machine will be working in the tasks meanwhile perfuming with hygiene, as 
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shown in figure 2.20. The machine has many different tasks that it is able to perform easily such 

as automatic cooking, a user can choose different kinds of vegetables to be cooked, the amount of 

cooked food can be controlled whether it was increasing or decreasing, the ability of saving the 

recipes and lastly tasting will be repeated in every step that needs updating or adding new 

ingredient [17].  

 
Figure 2.21: Top View Automated Cooking Machine using PLC and HMI. [17] 

In figure 2.21, the machine has seven mechanical cooking parts which are bowls, liquid 

tank, main shaft, motor with reduction gear box, motor with pump, induction cooker and lastly 

stirrer.  Five electrical parts that are involved in the design of the machine first, HMI which is 

Human Machine Interface, second, PLC which is Programmable Logic controller Third, power 

supply fourth, limit switches and lastly the fifth part is level switches [17].  

2.2 Comparison of Literature Survey  
 

For this part of the second chapter, the following table shows a comparison between different 

projects that have similar ideas to the Gustoso the Intelligent project, as shown in table 2.1.  
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Table 2.1: Comparison Table of Literature Review. 

Project Name Push 
Notification 

Fits in home 
appliances 

Phone 
Application 

Self-
Washing 
Dishes 

Robot Arm Cost 

Moley  No Yes Yes No Yes N/A 
A Microcontroller 
Based Electric 
Cooker/Oven with 
Temperature and 
Time Control for 
the Developing 
Countries 

No Yes No Yes Yes N/A 

COOKI: Robotic 
Automated 
Cooking using 
Fresh Food 
 

No Yes No No Yes 3225$ 

Suvie: Kitchen 
Robot with Multi-
Zone Cooking & 
Refrigeration 

No Yes No No No 632$ 

Microcontroller 
Based Food-
Mixing Machine 

Yes Yes No No No N/A 

GammaChef No Yes No No No N/A 

Vending Machine  Yes No Yes No No N/A 

      Re-Burger No Yes No Yes No  
Future Smart 
Cooking Machine 
System Design 

No Yes Yes Yes No N/A 

Let’s Pizza Yes Yes No No No N/A 

An Automated 
Microcontroller 
Based Liquid 
Mixing System 

No Yes No No No N/A 

A Three-
Autonomous 
Pizzaiolo Robot 

No No No No Yes N/A 

Automatic Smart 
Kitchen System 
Using 
Microcontroller 

No Yes Yes No No N/A 

Zume Pizza No No Yes No Yes 2639$ 

Intelligent Kitchen 
Model for Smart 
Homes 

No Yes Yes No No N/A 

Automated 
Cooking Machine 
using PCL and 
HMI 

No Yes No No No N/A 

Gustoso the 
intelligent 

Yes Yes Yes No No 1181.63$ 
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2.3 Conclusion  
 

In conclusion, there are many different kinds of applications and projects on the topic of 

cooking machine or a cooking robot. This chapter also included articles that have been surveyed 

to provide more information related to the main topic of the Gustoso the Intelligent Project. The 

project could be developed to meet a variety of choices to make the process of cooking much easier 

for all users. Moreover, more features can be added to the project.  
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3 Chapter 3: Design & Analysis  
 

Chapter three discussed the design and analysis of the project the Gustoso the Intelligent. 

Moreover, this chapter includes the discussion of the different design alternatives to achieve the 

best result for the project. In addition, this chapter discussion’s will also include the comparison 

of the alternative designs as well as the most appropriate and the chosen one in order to proceed 

with the project. The chosen alternative design is based in the project’s main goals requirements. 

The functional and non-functional requirements are identified including the priorities of each one. 

Also, a time table will be included that represents the project’s timeline and the cost of the items 

that are used to finalize the project’s implementation.  

3.1 System Architecture  
 

 
        Figure 3.1: System Architecture. 

PC-Tablet

Interface Kit 8/8/8

USB
Universal Serial Bus

USB
Universal Serial Bus

Advanced Servo 
Controller 8-Motors

Interact with user through GUI 

Servo Motor up to 7 ServosRelay Board
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A system architecture is a representation of the overall system that contains the different 

components and their relationships and along with the data flow of the project. As shown in figure 

3.1, the figure shows the project’s proposed system architecture which makes it easier for the user 

to understand how does the system work. User will interact with the PC tablet it is the control unit 

it will be dealing with the pastas and options then apply it. Advanced servo which will be dealing 

with 8 servos, the other interface kit 8/8/8 which has USB to connect with the PC and has 8 digital 

outputs, but we will be using 5 of them. Interface kit will be digital output to relay board it is 

magnetic switch, which will be on or off. Power of 9v is connected to relay to switch on for the 

relays. We used the PC instead of Arduino because of GUI to have touch screen instead of touch 

buttons. 

3.2 Requirements  
 
3.2.1 Functional Requirements  
 

The functional requirements show the relation of the components to the system which will 

be implemented. The functional requirements also include the description of the system’s behavior 

and how it is connected to the whole system. In table 3.1, it shows the functions that should be 

implemented with their priorities.   
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Table 3.1: Functional Requirements. 

 
Function Description  
 

 
Priority 

 
Completed 

 
The machine will be able to accept the ingredients   

 
Must 

 
Yes 

 
The machine will be able to proceed with cooking the meal  

 

Must 

 

Yes 

 
The machine will be able to determine the duration of preparing 
the meal through a speaker 
 

 

Low 

 

No 

 
The robot arm will be able to start moving once the 
instructions are pushed through a touch screen  

 

Must 

 

Yes 

 
Notify when an ingredients container is empty  

 

Medium 

 

No 

 
Cleaning the device 

 

 

Must 

 

Yes 

 
 
3.2.2 Non-Functional Requirements  
 

The non-functional requirements evaluate the operation and the performance of the 

system. Also, the non-functional requirements it identifies and specifies the system’s quality 

characteristics and attributes.  

§ Availability  

Gustoso the Intelligent is available to perform and operate at any given point of time and when it 

is requested by the user.  

§ Reliability  

The system of the Gustoso the Intelligent will maintain its performance efficiently over time.  

§ Maintainability  
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This project has the ability to add new features for the purpose of improving the whole system.  

§ Performance  

Gustoso the Intelligent project will have a significant impact in every household in helping 

preparing meals and saving time.   

§ Response Time  

The system of the Gustoso the Intelligent is that it should be done in a moderate time in giving the 

user the correct output successfully.  

3.3 Used Components for the project in Capstone I  
 
3.3.1 Used: Digital Touch Sensor Module (XD-49 TTP226) [18] 
 

 
Figure 3.2: Digital Touch Sensor Module (XD-49 TTP226). [18] 

This digital touch sensor module (XD-49 TTP226) has onboard 8 keys capacitive touch 

induction IC. Also, this sensor includes an onboard 8-way level indicator. Moreover, it works on 

voltage from 2.4 to 5.5 volt. The main function of this sensor is that it can set the output mode and 

the key output mode to be the longest time and can control the speed of its power output. The size 

of this digital touch sensor is 47.5 * 46 mm [18].  
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3.3.1.1 Alternative: TTP223 Capacitive Touch Switch Button [19] 
 

 
Figure 3.3: 3Alternative 1: TTP223 Capacitive Touch Switch Button. [19] 

 
The TTP223 capacitive is used for touch switch button purposes it works on a voltage of 2.0V 

to 5.5V [19].  

 
• Availability & Price:  Available for online purchase – 1.340KD 

 
 
 
 
3.3.2 Used: Key Switch Module (KY-004) [20] 
 

 
Figure 3.4: Key Switch Module (KY-004). [20] 

 
The key switch module works when a key is pressed the build-in LED on pin 13 will be 

turned off. The key switch module works with any Arduino board. In order to connect with an 

Arduino, Pin- which is GND must be connected to the GND of the Arduino. Also, the Pin which 

is the middle pin which is +5V it must be connected to the +5V pin of the Arduino. Lastly, Pin S 

which represents the signal pin it much be connected to the Arduino at pin number 10. In figure 
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3.5, it shows the sample code in java which should be run in Arduino to make it work and effective 

in the implementation phase [20]. 

 
Figure 3.5: Sample code of the Key Switch Module. [20] 

3.3.2.1 Alternative: Mini Pushbutton Switch [21] 
 

 
          Figure 3.6: Mini Pushbutton Switch. [21] 

 

These Miniature Single Pole Single Throw switches have a good click to them and are 

breadboard friendly. Perfect as a tactile reset switch. These momentary buttons are rated up to 

50mA [21].  

• Availability & Price:  Available for online purchase – 0.110KD 

3.3.3 Used: Sensor Switch Meter Flowmeter Counter (YF-S402 G1/4” 0.5-5L) 
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       Figure 3.7: Sensor Switch Meter Flowmeter Counter  

 
The sensor switch meter flowmeter counter it indicates the level of water which was 

produced by a company called iSmart which is also based in China. This sensor is designed to 

prevent water leaks. Also, the sensor is suitable for water heater, POS (Point of Sale) terminal, 

automatic water dispenser and many more. The working voltage range of the sensor is from DC 5 

-18V. Moreover, maximum current working current of the sensor is 15mA which is equivalent to 

DC 5V  

3.3.3.1 Alternative: Wingoneer 0.5L-5L/min Water Flow Hall Sensor Switch [22] 
 

 
Figure 3.8: Wingoneer 0.5/5L/min Water Flow Hall Sensor Switch. [22] 

 
 This alternative of the water flow hall sensor is suitable for water heater, automatic water 

dispenser. The sensor is lightweight, small, and easy to install [22].  

• Availability & Price:  Available for online purchase – 3.190KD 
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3.3.4 Used: Servo Driver 16 Channel (PCA9685) [23] 
 

                   
       Figure 3.9: Servo Driver 16 Channel. [23] 

 
 This Servo Driver can be used for Arduino boards and Raspberry Pi boards. This Servo 

Driver is a I2C communication which also has a built-in PWM (Pulse Width Modulation) driver 

and a clock. It is compatible with a 5V which can control 3.3V microcontroller and drive it to 6V 

output safely. The servo has 6 address selection pin which allows to hang 62 drive boards on a 

single I2C bus with a total of 992 PWM outputs. Moreover, the output of the servo enables the 

energy pin to quickly to disable all the output [23].  

3.3.4.1 Alternative: PCA9685 16 Channel 12 Bit PWM Servo Driver [24] 
 

                   
                       Figure 3.10: PCA9685 16 Channel 12 Bit PWM Servo Driver. [24] 

 This servo driver contains 2 I2C controlling the PWM driver with a built-in clock. There 

is a12-bit resolution for each of the outputs. The PWM servo driver supports using only two pins 

to control the 16 free running PWM outputs. Finally, there are 3 pin connectors in groups of 4 [24]. 

• Availability & Price:  Available for online purchase – 4.780KD 

3.3.5 Used: Gear Servo (Arduino Micro Tower Pro 360 Degrees) [25] 
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           Figure 3.11: Gear Servo (Arduino Micro Tower Pro 360 Degrees). [25] 

 The Gear Servo is used to allow giving the user the precise control of angular or linear 

position with velocity and acceleration. The features of this gear servo are that it is a high-quality 

and produces less noise and it is very light weighted. Moreover, this servo motor is highly 

sensitive. Also, this gear servo is known being a shock proof and it has a stable performance. The 

operating speed of the servo ranges between 0.10 to 0.12 seconds. The servo works with an 

operating voltage of 4.8 to 6.0 Volts [25]. 

3.3.5.1 Alternative: Mini 360 Degree Continuous Rotation Servo [26] 
 

 
Figure 3.12:Mini 360 Degree Continuous Rotation Servo. [26] 

 
 This mini 360 Degree servo with accessories is great value and is ideal for micro-controller 

systems like the BBC Micro (British Broadcasting Corporation Microcomputer) [26].  

• Availability & Price:  Discontinued – 1.410KD 
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3.3.6 Used: Metal Gear Servo (MG996R) [27] 
 
 

 
Figure 3.13: Metal Gear Servo. [25] 

 
 The metal gear servo is able to rotate with an approximation of 180 degrees; 90 degrees in 

each direction. The metal fear servo works like any other gear servo however, this metal gear servo 

is bigger in size compared to the normal ones. This metal gear servo operates with a voltage of 4.8 

to 7.2 volts. The operating speed is 0.17 seconds at 60 degrees and 0.13 seconds at 60 degrees [25].  

 

3.3.6.1 Alternative: Hitec HSR-1425CR Continuous Rotation Servo [28] 

       
 Figure 3.14: Hitec HSR-1424CR Continuous Rotation Servo. [28] 

Continuous rotation servo has a shaft that spins continuously with a control over and its 

speed and direction. The speed of the servo is 0.14 [28].  

• Availability & Price:  Available for online purchase – 6.170KD 
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3.3.7 Used: Memory Shield Module (Micro SD Storage Board) [29] 

          
Figure 3.15: Memory Shield Module. [29] 

 The memory shield module is a micro SD and micro SDHC card reader it is useful for 

reading and writing files. Users can connect the memory shield module directly to any Arduino 

board. This board has a power supply of 4.5volt to 5.5volt it is also a voltage regulator circuit 

board. The control interface of this board is GND, VCC, MISO, MOSI, MOSI, SCK, and CS [29]. 

3.3.7.1 Alternative: Breakout Board for MicroSD Card [30] 

  
     Figure 3.16: Breakout Board for MicroSD Card. [30] 

This simple board breaks out the pins of a microSD card connector to a 0.1″ pin spacing 

that is compatible with standard per boards, solderless breadboards, and 0.1" connectors [30]. 

3.3.8 Used: Relay Module (5V/12V/24V – 4 Channel) [31] 
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      Figure 3.17: Channel Relay Module. [31] 

 The channel relay module is used in this project to operate the switch and provide electrical 

isolation between two circuits. This relay is electrically operated switch which allows the user not 

to isolate one circuit from the other. The relay can be controlled by an Arduino board. The relay 

voltage has an option of 5V, 12V, and 24V. each of the channel module can be set as high or low 

triggered by a jumper. The maximum load of this relay is 10A, and DC 30V [31].  

3.3.8.1 Alternative: MonkeyJack Low-Level Board Solid State Relay Module with Resistive 
Fuse Black [32] 

         
          Figure 3.18: MonkeyJack Low-Level Board Solid State Relay Module. [32] 

 
 The MonkeyJack low level board is a high-quality solid-state relay module. The board has 

a maximum load of AC240V/2A. the output of this board has a resistive fuse of 240V and 2A [32].  

• Availability & Price:  Available for online purchase – 5.150KD 

3.3.9 Used: Relay Module with Optocoupler (5V/12V – 2 Channel) [33] 
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      Figure 3.19: Relay Module with Optocoupler. [33] 

 Relays with Optocoupler is another electronic component that interconnects two separates 

electrical circuits by the means of a light sensitive optical interface. The voltage of this relay is 

optional and based on the user’s need that ranges with either 5V or 12V [33].  

3.3.9.1 Alternative: SunFounder 4 Channel 5V Relay Shield Module for Arduino UNO R3 
MEGA 2560 [34] 

 
               Figure 3.20: SunFounder 4 Channel. [34] 

 This 4-channel relay shield module each one needs an approximation of 15-20mA driver 

current. The relays are equipped with a high current relay. Also, it can be directly controlled by a 

microcontroller such as Arduino, ARM (Advanced RISC Machine), and TTL (Transistor 

Transistor Logic) Level. Moreover, the relay board has an LED light for an indication of the relay’s 

output status [34].  

• Availability & Price:  Available for online purchase – 2.580KD 
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3.3.10 Used: Arduino MEGA 2560 R3 [35] 
 

        
                        Figure 3.21: Arduino MEGA 2560 R3. [35] 

 
 The Arduino MEGA is a microcontroller board based on the ATmega2560. This 

microcontroller has a 54 digital input and output pins; 15 pins can be used as the PWM output, 

other 16 pins are analog inputs, 4 pins are the UARTs which are the hardware serial ports, 16 pins 

are MHz crystal oscillator. The microcontroller also has a USB, connection, a power jack, and an 

ICSP header, and a reset button [35].  

3.3.10.1 Alternative: Beagle Bone A6 [36] 
 

      
Figure 3.22: Beagle Bone A6. [36] 

 
 The Beagle Bone A6 is a 256MB DDR2 based on ARM Cortex A8 processor with a 

frequency of 700MHz. the board comes with a shipped of 4GB MicroSD card [36].  

• Availability & Price:  Discontinued – 26.980KD 

 
3.3.11 Used: Audio Amplifier (Speaker 5V) [37] 
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                    Figure 3.23: Audio Amplifier. [37] 

 
 The audio amplifier is useful for projects that needs audio. In this project the used speaker 

is a 5V [37].  

3.3.11.1 Alternative: PM2038 2X5W Stereo Audio Amplifier Board 5V USB Power Supply 
Adjustable Volume [38] 

 

     
               Figure 3.24: PM2038 2X5W Stereo Audio Amplifier. [38] 

 
This audio amplifier has a dual channel amplifier that supports a 5W+5W output. Also, 

this amplifier has an on-board potentiometer to regulate the sound volume [38].  

• Availability & Price:  Available for online purchase – 2.210KD 

3.3.12 Used: Battery (6V – 5Ah) [39] 
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          Figure 3.25: Battery (6V – 5Ah) [39].  

 
The battery that is used for this project is the 6V and 5Ah [39].  

3.3.12.1 Alternative: Mighty Max Battery 6V 5Ah Replacement Battery for 6V Brinkmann 
Lantern [40] 

 

 
Figure 3.26: Might Max Battery. [40] 

 
  

The Might Max battery is a 6V 5Ah sealed lead acid rechargeable battery that is a 

maintained free battery. The battery has a feature that it resists the shocks and vibration. It is a 

long-lasting high performance in high and low temperature [40].  

• Availability & Price: Out of Stock – 4.550KD 

 
3.3.13 Used: Connection Wires  
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   Figure 3.27: Connection Wires.  

Connection wires are needed to connect components.  
 
 
 
 
 
 
 
 

 
3.4 Software Used for the Project in Capstone I  
 
3.4.1 Arduino IDE [41] 
 

 
Figure 3.28: Arduino IDE. [41] 

For our project, Arduino IDE is used to program the Arduino Board and the Sound System 

which was explained above. The open source Arduino Software IDE makes it easy to write code 

and upload it to the board. It runs on Windows, Mac OS X, and Linux. The environment is written 

in Java and based on Processing and another open source software. This software can be used with 

any Arduino Board [41].  

3.5 Used Components for the project in Capstone II  
3.5.1 Phidget Interface Kit 8/8/8 [42] 
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Figure 3.29: Phidget Interface Kit 8/8/8. [42] 

The Phidget Interface Kit 8/8/8 shown in figure connects analog sensors, control switches, 

and check on push buttons. One board handles 24 devices. The triple 8 in the Phidget Interface Kit 

represents 8 analog input, 8 digital inputs, and 8 digital outputs. Analog inputs measure the 

continuous voltage outputs generated by sensors. Phidgets have a wide variety of sensors that can 

be plugged directly into the board using the cable included with the sensor. Digital inputs consist 

of hardware filters to eliminate false trigging from electrical noise. Digital output can be used to 

drive LED’s and anything that accepts CMOS signal. Therefore, for our project we need one 

Phidget Interface Kit that costs $80. As an alternative, Phidget InterfaceKit2/2/2, which is a small 

piece of hardware that has 2 analog inputs, 2 digital inputs, and 2 digital outputs. This component 

is designed best where space is critical [42].  

3.5.2 Phidget Advanced Servo-8 Motor [43] 
 

 

Figure 3.30: Phidget Advanced Servo-8 Motor. [43] 
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In figure 3.30, the Phidget Advanced Servo-8 Motor is a servo controller that connects 

directly to a computer USB port and allows a user to attach up to 8 RC motors and control their 

position, velocity, and acceleration. It needs 6-15V DC power to operate efficiently. Not only that, 

but it can be used with several batteries. The Advanced Servo moves 125 steps per degree. It is 

safe to use as it measures the power consumption of each servo attached and its switching regulator 

protects the motors from overvoltage. This device can supply power to servo motors up to 3.4A. 

Not only does it take care of the voltage, but it also measures the current consumed by each motor 

with an accuracy of ±10%. The figure 3.30 of this servo controller is shown [43].  

3.5.3 DC Motor [44] 
 

 
Figure 3.31: DC Motor. [44] 

In figure 3.31, DC motor is one of the most widely used motors in many different 

applications. In figure and other figure 3.31, the DC motor and its parts are shown. The DC motors 

design consists of magnet, coil, and a battery. The magnet is used in the motor to generate an 

electric field. The coil has an important part in the magnetic field. The coil will be already 

connected to the battery, which will help to deliver the flow of electrons to the coil. Moreover, 

electric current will travel through the coil and because the coil is included in the magnetic field, 

the magnetic force will produce a torque. The torque turns the DC motor. The teams searched for 

the most types of DC motors. The team found out that 12V and 24V DC motors are the most used. 



 66 

The price of the motors can vary according to their features. The 12V and 24V are considered to 

have a low cost. For example, the AC motors cost more than the DC motors that are mentioned. 

Varying the voltage levels will result in controlling the speed of the motor. The DC motors are 

widely used because of the advantages it presents such as easy installation and speed control [44].  

3.5.4 Mini USB Cable 180cm 24A WG [45] 
 

 
Figure 3.32: Mini USB Cable 180cm 24A WG. [45] 

In figure 3.32, Mini-USB this cable includes a common mode choke/filter for noise 

reduction. The USB Mini-B connector plugs into the device. The USB type A connector goes onto 

the computer [45].  

3.5.5 PC Tablet  
 
 

 
 

 
 

 

The tablet is used for the customer to choose their order from by the Graphical use interface.  

Figure 3.33: PC Tablet. 
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3.6 Software Used for the Project in Capstone II  
 
3.6.1 Visual Basic [46] 
 
 
 

 

 

 

 

     Visual basic is one of the easiest and most popular computer programming system used to 

prototype an application that would later be used to write a more difficult and efficient language. 

Visual Basics is owned and developed by Microsoft that is based on the BASIC programming 

language. VB is one of the first systems that made it practical to write programs for the Windows 

programming systems. With Visual Basic, the user uses a graphical user (GUI) to select and 

modify preselected section of code written in the BASIC programming language. Visual Basic is 

sometimes called the rapid application development (RAD) systems due to its quick built of 

prototype applications [46].  

3.6.2 Visual Studio  [47] 
 

 

 

 

 

 

     Visual studio is used to develop computer programs for Microsoft Windows, as well as web 

sites, web applications and web services. Visual Studio uses Microsoft software development 

Figure 3.34: Visual Basic. [46] 

Figure 3.35: Visual Studio. [47] 
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platforms such as Windows API, Windows Forms, Windows Presentation Foundation, Windows 

Store and Microsoft Silverlight. It is easy to Edit, build, and debug with ease. At its heart, Visual 

Studio Code features a lightning fast source code editor, perfect for day-to-day use. With support 

for hundreds of languages, VS Code helps you be instantly productive with syntax highlighting 

[47].  

 

3.7 Budgeting  
 
In the table below 3.2, it shows the budgeting list of all the components that has been used to 

successfully accomplish this project.  
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Table 3.2: Budgeting 

 
Item Name  
 

 
Quantity 

 
Cost Per Item - $ 

 

Phidget Advanced Servo 8Motor    

 

1 

 

     111$ 

 
Servo Driver 16 Channel (PCA9685)  
 

 

1 

 

    13.15$ 

 
PC Tablet  

 

1 

 

295$ 

 

Relay Module with Optocoupler (5V/12V – 2 Channel)  

 

4 

 

8.22$ 

 
Phidget Interface Kit 8/8/8  

 

1 

 

103$ 

 
Battery (9V) 

 

1 

 

14.95$ 

 

Mini USB Cable   

 

2 

 

6$ 

 
DC Motor  

 

5 

 

11.5$ 

 
Wires and connectors  

 

1 

 

24.65$ 

 
Total Cost – $  
 

  

1181.63$ 

 
 
3.8 Conclusion  
 

In chapter three, it included the system architecture of the project and the functional and non-

functional requirements which helped in knowing how the project will look like in overall. 

Moreover, it also describes the options of the selected components and the decisions that were 

made by the group members. In addition, the chapter included the comparisons of other similar 

components that might work as well. This chapter also helped in to understand and have more 



 70 

knowledge about other components that are available in the market and what kind of functions it 

has.  
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4 Chapter 4: Implementation  
 

This chapter briefly clarifies and explains the testing of different components that were used 

and purchased for the project. The procedure for the implementation phase it started with testing 

each of the components and then integrated together to produce the required outcome of this 

project.  

4.1 Block Diagram of the Gustoso the Intelligent  
 

In figure 4.1, the Control Unit PC- Tablet will be connected with advanced servo controller through 

the USB (Universal Serial Bus) and controlled by Servomotor through the PWM (Pulse Width 

Modulation). We needed external power for the 8 servomotors because if we were going to use 

the Arduino it will be hard for all servomotors to work. In the Interface kit were focusing on the 8 

digital output because we don’t need the others because were not using sensors.  

 

Figure 4.1: Block Diagram. 



 73 

4.2 Flowchart of the Gustoso the Intelligent  
 

 

 
Figure 4.2: Overall Flowchart of the Gustoso the Intelligent. 
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     In figure 4.2, when starting the system, we start at initialization setting the initial position with 

open port with hardware and interfaces. Then if the system passes it will activate then the user 

interface will choose from the types of pastas, sauces and adds. The types has 2 options and the 

adds has 3 options and sauces has 2 options. After choosing it will activate the system and within 

one minute it will serve the plate then the system will go back to the user input. 

4.3 System Methodology of the Gustoso the Intelligent  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 4.3: System Methodology. 
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As shown in 4.2 and 4.3, the above figure the first step of developing this project involves 

the following: 

1. The pillars are made of steel the frame aluminum and some parts were made of 

alucobond. 

2.  The height of the machine was determined from the height of the cup holder 15cm for 

the cups and the arm for the cup movement. 

3. To calculate the width of the project we have to take into consideration these factors: 

• Length of liners 

• Width of the box 

• Size of the pasta boxes 

• Size of ingredient boxes 

4. The expected dimensions of the project as follows: 

• Length: 110cm 

Figure 4.4: System Methodology. 
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• Width: 75 cm 

• Height: 17.5cm and 22.5cm 

4.4 System Methodology of the Gustoso the Intelligent (Software) 
 

The second step of developing this project involves the software part. To choose the types 

of the pasta and select the chosen ingredient and we have one single screen to get the input from 

the user to specify the type of the pasta and to choose the ingredients. The screen will make some 

interactions with the user such as the order is ready. In our project, we seek to make the interface 

user easy and friendly use for all ages. 

4.5 Prototype of the system  
 

 
Figure 4.5: Material Used Aluminum. 

In figure 4.5, shows the high-quality of aluminum to gather the tools for the whole device. 
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Figure 4.6: Arm of the System. 

 
In figure 4.6, shows the arms of the whole design that is made of aluminum. It basically 

holds and gives the flexibility to helps on getting the cups down and also helps moving the steel 

around the design. Its length was an essential consideration in order to have an easy way to drop 

the cups down and move inside the design.  

 
                       

 
                    Figure 4.7: Food dispenser. 
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In figure 4.7 shows we used the white aluminum stand to hold the plastic food despiser. 

The quality of it is very high and it very easy to work on it instead of steel stand. Also, it give a 

nice look of the design. 

 
Figure 4.8: Dry food dispenser. 

 
Figure 4.9: Dry food dispenser. 
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In figure 4.8 and 4.9, shown This dry food dispenser from Easy Fresh can hold up to 3.5 

liters of foodstuff. The kind has been used. Each dispenser consists of a detachable container, a 

paddle wheel to control each portion served, and an easy-to-remove bottom tray. It is suitable for 

dry foods such as cereal, oatmeal, granola, nuts and beans. Like the juice machine, this dry food 

dispenser can also be purchased locally Also, this device will be modified to use for the ingredients 

such the cheese, pasta and mushrooms.  

 
    Figure 4.10: Plastic cup. 

In figure 4.10, shows the plastic to go cups are used by the machine to put the pasta and 

the whole ingredients in, so they can be nicely received by the customers. The team has purchased 

a pack of these, which contains 10 disposables.  It stores food safely and the FDA as an appropriate 

material approves it. Furthermore, it is also microwave safe as they do not melt or transfer any 

chemicals to the food.  
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                   Figure 4.11: Holder. 

In figure 4.11, shown this is a black aluminum holder that helps hold the servo and the steel 

container. It very friendly and easy to use to connect the staff.  

 
              Figure 4.12: Sauce Dispenser. 

In figure 4.12, shows this is a steel Sauce dispenser that been used in the kitchen for cook the liquid 

food such as creeps and waffles. This machine has been used for the pastas souse in our design. What 

is great about it get accurate and consistent portion control and Holds up to 48 ounces of sauce or 
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dressing. Also, Settings from 1/2 ounce to 1/32-ounce Portion adjustment is easy with the Sauce 

dispenser. Just pull the cam pin at the base of the handle and rotate the cam to the desired setting by 

the servo it will work.  

 
Figure 4.13: Spice Mill.  

In the figure 4.13, shows this is a spice mill. A spice mill Grinder is a tool used to grind 

up hard, dried whole spices. You can grind them coarsely, or to a fine powder.in this design 

it been used to add the mix spices in to the pasta by the motor. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 4.14: Process of cup holder. 
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     In figure 4.14, shows the process of creating cup holder. Cutting the bulb ring in aluminum 

for building the arm for cup. In order to create the cup holder some that are needed for this 

process and they are as follows: 

 
• Aluminum 

• Screws  

• Drill 

• Steel 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
In figure 4.15, After adding the screws and closing the ring before adding the arm for movement. 
 

Figure 4.15: cup holder process. 
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Figure 4.16: water purifier. 

In figure 4.16, Adding the handle to the small steel cup for adding the screws.  
 

 
Figure 4.17: water purifier. 
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Figure 4.18: Extra aluminum. 

        In figure 4.18, the Aluminum before adding it.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In figure 4.19, When adding the aluminum to the steel cup for the movements  
 
 

Figure 4.19: water purifier extension 
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Figure 4.20: water purifier adding holes. 

In figure 4.20, shows making a whole to the cup so the water can pour out.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In figure 4.21, after adding the servo to the pot and then attaching it with screws to the aluminum 

stand. The result of the pot to move to take the pasta and the water. 

Figure 4.21: adding other components. 
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Figure 4.22: faucet. 

In figure 4.22, The faucet before adding the servo for the movement up and down so the water can 

pour out. 

 
4.6 Final Implementation  
 

 
Figure 4.23: Final implementation. 
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Figure 4.24: Final implementation 

 

Figure 4.25: Final Implementation. 
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4.7 Testing & Calculation  
4.7.1 Power Calculation for IFK 888 & Advanced Servo Controller (500mA)   
 
 

• 8 *250mA = 2000mA 

• 5 *200mA = 1000mA 

• 1600W/220 = 7.27mA  

• 7000+3500=10.500A @ processing per hour  

• one running 1 hour = 60 min  

• 10.500/ 60= 175 mA 

• processing will take 2 min = 175 * 2 = 350mA/serve 

4.8 Conclusion  
 

Smart cooking devices used to be very rare and exclusive in the past decades people used 

to focus on the traditional equipment’s to reduce losses and that is because the smart devices that 

was available had its flaws. Today, artificial intelligence is one of the most recent fields that 

scientists and engineers are using to develop and design new devices for people in order to make 

our lives easier, faster, and to reduce the costs generally. In the late decades, people been using 

restaurants so that cooking can be more convenient and quicker. For “Gustoso the Intelligent” as 

a group we are attempting to design an initial outline of the robot via appropriate components that 

will be enduring to remain functioning with the circumstances of the risks that may occur on the 

robot. Our robot will be working better than chiefs, faster and more efficient. Also, the costs will 

be less for the restaurants and easier for families to have a homemade cooked Italian meal. Keeping 

the idea of the project without changing or canceling any aspect of it and trying to find alternative 

components or idea to work properly was one of the goals that team was keeping in mind.  
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5 Chapter 5: Evaluation  
 

In this chapter we discussed in detail the major sections of our project. The chapter summaries 

the process of the project, the progress itself that we are working on and lastly the main idea of the 

project with the main parts of it. Future work and the improvements wanted to be in the final 

version of the project is also included.  

5.1 Impact of Engineering Solution  
 

“Gustoso the Intelligent” has the influence on several contexts, and the following sections 

will denote “Gustoso the Intelligent” impact on each context. 

5.1.1 Impact in Safety Context 
 

“Gustoso the Intelligent” system will be preforming differently than other smart cooking 

devices available in the market today regarding on the steps that will be taken, the safety and the 

design of the project. The challenge that the system will face is huge when it comes to arranging 

the timing of preparing the meal and keeping the system safe from heat and water. The opportunity 

is available to design and implement massive projects in the smart cooking field in a very creative 

way. The users of the system will benefit safety-wise and protection from unwanted accidents of 

cooking without any delays. 

5.1.2 Impact in an Economic Context  
 

The project would react perfectly to the timing of the cooking which means the system will 

be much faster than humans and working remotely so the user can cook his own homemade meal 

even if he is out of the house. Saving both time and money was one of our major goals that we 

kept as a propriety while we were designing the project. Time will be saved because the system 

will cook faster than humans under any circumstances, the ability of giving an order to start 

cooking and choosing remotely has a major impact of the saving goal. Money will be saved as 

well; the system will not waste any food or toppings while cooking and for the restaurants the 
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savings will be greater because the owner will save when it comes to the chief and some waiters 

also. The project will have a great economic impact on both the society and users. 

 
5.1.3 Impact in a Social Context  
 

Our project can affect the social life in a positive way because our project is not only about 

cooking a but also meal people would live safely as well. Having a homemade meal ready for the 

family will be such a great thing for families who does not eat at home or together. This routine 

will bring the family members closer and sharing daily life conversations. Sometimes, cooking can 

cause dangerous accidents a lot of families suffered, some lost their homes or a family member so 

having a smart cooking system, which will keep humans safe will reduce the losses of our lives 

that anyone might experience. 

5.1.4 Impact in an Environmental Context   
 
 The environmental interest potential of smart cooking system has been carefully investigated 

in many previous works, while we were working on our project, we made all the possible decisions 

fulfil the highest standards that will affect in return positively. While designing we choose the 

most preferable components available in the market to achieve the safety we aimed for since the 

beginning on the environment regardless where the system will be used. We also used specific 

parts and components that will not be affected or damage because of the heat or the water which 

will be used in cooking. 

5.2 Ethical Considerations (IEEE codes for Electrical Engineering)  
 

Living with ethics means having set of rules, values, morals and manners which will be a 

guidance for the individual to choose his life decisions and be responsible to it in front of his 

community. A productive engineer who takes a part of the IEEE should initiate and launch modern 

manufactures for the people in order to implement technology into real life to make our lives easier 
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and more productive, and as well being aware and sure that those new products does not have any 

risks on others when others start using them. Therefore, IEEE engineers must have various Ethics  

of people, their health, and to avoid the agents that it will be dangerous for either the people or the 

environment. For “Gustoso the Intelligent” the cost is very substantial factor and it must be under 

consideration, the used components currently are chosen wisely since we tried so many before 

choosing them. On the other hand, the power source of the robot is the battery and we made sure 

that it is a safe option and does not die after a short time of usage. Second, the need of developing 

the used technology and understand it really well, is a must in order to test that it is safe and 

appropriate. The robot consists a lot of parts that needs testing and to be careful with the 

implementation. This project is a combination between computer engineering and electrical 

engineering and each one needs the other. Lastly, every project needs an honest criticism that must 

be given for the team in order to correct the errors to be an acceptable project. As a team, we 

achieved this condition from the IEEE code in order to get the feedback and get the wanted 

reviews. The members as well, will provide a proper criticism for each other in order to achieve 

the project. 

5.3 Engineering Ethics  
 
 For this section, we mentioned some points and matters of the important of ethics in smart 

cooking devices: 

1. In any case the project would face the system should behave ethically to achieve cooking 

on the specified time and also having a priority which is the safety of the user. 

2. Accepting any criticism on our technical work, in order to acknowledge and correct the 

errors in our project. 

3. The project can be programmed to follow the professional standard steps, so it can be 

used for restaurants approaches, which will cover ethical situations.   
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4. The system should be faster than humans in cooking Italian dishes whether it was 

something familiar or customized depending on the user’s taste to reduce the spent time 

in cooking. 

5. The goal of the project is to improve the quality of cooking yet not to spend more time 

and to cook remotely, and then ensuring that the project behavior is acceptable, and it is 

a trustworthy for the public. 

6. Since our system will be able to work remotely, the system supposed to distinguish the 

user’s choice between manual or remotely cooking.  

5.4 Survey  
 

For our project we prepared a survey that was conducted by eighty students who are studying 

at the American University of Kuwait. The survey covered the topic of the project and all the 

questions that we had doubts in were included in the survey. It consisted of clear questions, but we 

explained them in detail to the survey takers. The results helped us to be aware and sure on people’s 

choices and to adjust few things on the project to match the people’s need also it helped us to plan 

on new things for our future work. 

 

 
  Figure 5.1: Question 1 of the survey. 

50, 62%

30, 38%

What's your gender?

female

male
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In figure 5.1, the results show that 63% of the people who took the survey were females and 

38% of them were males. 

 
Figure 5.2: Question 2 of the survey.  

In figure 5.2, the results show that 63% of the participants are between 20 years old are 30 

years old, 25% are between 30 years old and 40 years old and lastly 13% are between 40 years old 

and 50 years old. 

 
Figure 5.3: Question 3 of the survey.  

 
In figure 5.3, the results show that people who took the survey voted on the times they have 

a homemade meal one to three times a week 36%, while 23% have a homemade meal three to five 

times a week and 41% have a home-made meal daily. 

50, 62%
20, 25%

10, 13%

How old are you?

20-30

30-40
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      Figure 5.4: Question 4 of the survey.  

In figure 5.4, the results show that 50% of the people have Italian meal once or twice a week, 

40% have Italian meal three to five times a week and 10% of the people have Italian meal above 

five times a week. 

 
Figure 5.5: Question 5 of the survey.  

In figure 5.5, the results show that People who took the survey voted that 81% of them 

already owns a smart cooking device and only 19% does not own a smart cooking device yet. 
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Figure 5.6: Question 6 of the survey.  

In figure 5.5, the results show that 80% of the participants in the survey voted that they 

prefer having a smart cooking device at their homes and 20% voted that they do not prefer having 

a smart cooking device. 

 
       Figure 5.7: Question 6 of the survey.  

In figure 5.7, the results show 73% of the participants claimed that they wait for their order 

in restaurants even if it took long time but 27% do not wait for a long time. 
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              Figure 5.8: Question 7 of the survey.  

In figure 5.8, the results show 80% of the people voted that it is important for them to be 

served immediately in restaurants and 20% voted that it is not important to them to be served 

immediately. 

5.5 What has been achieved for Capstone I? 
 

During the semester of Capstone 1, our group had a lot of ideas and many options that needed 

testing in order to check the safety of our options. Few ideas that we tested were risky and the 

errors that occurred to the results cannot be fixed easily without affecting the overall project. In 

order to achieve the wanted goal of the project a lot of research was done, all group members tried 

to come out with very creative yet realistic ideas. The research done helped us to get the wanted 

results but while we were trying to find the right path that we choose, few ideas were not able to 

be applied to our project. The goal setting stage was very helpful, and the research done was very 

important for us to end up with the right choices in order to show the idea as clear as possible, 

different impacts and the ethics we wanted to show. As a group we accomplish the goal on the size 

aspect, now the size of the project is the size of a microwave as we wanted from the begging. The 

controlling and choosing aspect of the project, for now it is a push buttons instead of touch screen. 

An extra characteristic is creating a built-in refrigerator in the robot and the reason behind that is 

to keep the ingredients and toppings fresh as long as they are available as an option to use. 
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5.6 What has been achieved for Capstone II? 
 

During the semester of Capstone II, our group came up with new ideas regarding professor 

Sayed comment in the first capstone. We decided to make our capstone simpler and more useful 

for the end user. We replaced many things that been chosen in the first time to make our work 

done faster and safer. We used the boiler to heat the pasta because of the time we wanted the user 

to wait less for the order. At the beginning, the project was going to be used as home appliances, 

but we expanded the idea and wanted it to be used in the restaurants, as a point of view a customer 

does not like to wait for a long time to get the order that is what our projects aim is. Also, we 

thought of how the waiter will be notified if the ingredients are finished, the waiter will be instantly 

coming and checking at the ingredients but for future work we will be adding text messages that 

we will be sending to the waitress if the ingredients are finished or about to. We decided to make 

our design more updated with the technology by replacing the old model panel that continues the 

push button with tablet using Graphic User Interface (GUI). At the end, we connected a switch 

with the LED light. When the order is finish, the cups will touch the switch and that lead the LED 

to switch on so the user will know that the pasta is ready. The group team made many researches 

to choose the best idea that upgrade our machine in higher level. 
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6 Chapter 6: Conclusion  
 

In chapter six, we will go through the closing remarks and will be checked among 

accomplishment this semester also the actual progress and what is planned for the forward coming 

semester.  

6.1 Project Timeline  
 

In figure 6.1 and 6.2, it shows the tasks and the durations of the four months that has been 

completed by all of the group members in order to complete the requirement that are needed for 

the Senior Design Capstone of 475 and 480.  

§ Capstone 475  

 
Figure 6.1: Project Timeline Capstone 475. 

 

§ Capstone 480 

The future tasks have been scheduled for the next upcoming semester in order to complete with 

CPEG 480 requirements.  
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                    Figure 6.2: Project Timeline Capstone 480. 

6.2 What has been done  
 

For capstone, II a lot has been done and changed; at the beginning of capstone I we had the 

idea of building a cooking robot that cooks 2 kind of pastas with 2 stoves and 2 different sauces. 

However, with the progress of our work we noticed that having two stoves will make it longer for 

the customer to wait for his/her order, as our main is the time and having the perfect dish. In 

capstone II we worked hard to make it easier on us to build the robot and to consume the time and 

that’s what we did. Instead of having 2 stoves, we added a boiler to heat up the pasta and then 

adding the sauce according to the taste of the customer. Also, at the beginning, we were planning 

to build a panel that the customer can choose from but now we are changing it to an iPad. During 

the semester for capstone II we have developed our project and wrote the code after many mistakes 

and trials we have developed the right code and it worked the way we wanted it to. 

 
6.3 Closing Remarks  
 

In order to summaries the “Gustoso the Intelligent”, is quite handy project that will serve all 

the ages and categories in the community because of many important reasons which is conserves 

time, effortless way of cooking and economically wise for sure it will help a lot of people with 

saving money. The main goal of this project is cooking different Italian pasta with different flavors 
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of sauces and huge variety of toppings. Having this robot at home or at a restaurant is the right 

investment to do because it is easier, cheaper, more efficient and time saving. The “Gustoso the 

Intelligent” can be a solution for many families and many restaurants which are suffering 

economically and do not have the efficient time to cook by themselves. We hope that this project 

will be developed and more complex in order to add more options and features to be used in houses 

and restaurants all over the world.  

6.4 Future Plans  
 

Our target afterward is to put the project on action and implement it as a full system which 

everything works together without errors. Learning new methods in order to accomplish the future 

work in creative and easy way without any complications. And the future are as follows:  

1. The design of the final project will be smaller. 

2. The portion of the pasta will be greater can reach up to 5kilos. 

3. It can be used in not only restaurants but also universities and work places. 

4. Will serve not only one person at a time but more. 

5. Develop the look of the project. 

6.5 Final Comments  
 

The team member is happy and satisfied with the result and what they have achieved in the 

whole timeline of capstone II course. Although facing difficulties in capstone I, the team managed 

to create a working prototype of the Gustoso the Intelligent, as proposed in the whole course. 

Certain other functionalities mentioned above could have been implemented if more time was 

allotted for the whole project. 
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6.6 Conclusion  
 

For each chapter of our report explains a few project aspects in different ways. Chapter one 

is about the introduction of the paper. The problem reason behind creating our project, the problem 

definition, SWOT and SWOT analysis of the project and lastly the project plan. Chapter two 

covered the literature survey, where we researched for previous similar projects and applied 

comparison between our project and previous ones. For chapter three, we listed functional and 

non-functional requirements and mentioned all hardware and components with a brief description 

of each one and lastly calculated the initial budget of the project. Chapter four, was about the 

system implementation and what are the chosen technologies by us. Chapter five, was about the 

impact of the project in different aspects, such as economic, social and safety, also for this chapter 

we attached a survey with the results that helped us to get a clearer idea of what we needed to 

change in the project. Lastly, for chapter six is the conclusion of the project, what have we done 

in capstone one and the future work that will be done.  
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Appendix 
 
#include "SD.h" 
#define SD_ChipSelectPin 53 
#include "TMRpcm.h" 
#include "SPI.h" 
 
TMRpcm tmrpcm; 
const int sensorMin = 0;      // sensor minimum, discovered through experiment 
const int sensorMax = 600;    // sensor maximum, discovered through experiment 
void setup() 
{ 
tmrpcm.speakerPin= 11; 
Serial.begin(9600); 
if(!SD.begin(SD_ChipSelectPin)) 
{ 
  Serial.println("SD fail"); 
  return; 
} 
tmrpcm.setVolume(3); 
tmrpcm.play("1.wav"); 
Serial.println("SD ON"); 
delay(10000); 
} 
 
void loop() { 
  // put your main code here, to run repeatedly: 
// read the sensor: 
  int sensorReading = analogRead(A1); 
  Serial.println(sensorReading); 
  // map the sensor range to a range of four options: 
  int range = map(sensorReading, sensorMin, sensorMax, 0, 3); 
 
  // do something different depending on the 
  // range value: 
  switch (range) { 
    case 0:    // your hand is on the sensor 
      Serial.println("dark"); 
      tmrpcm.setVolume(3); 
      tmrpcm.play("welcome.wav"); 
       Serial.println("SD play0"); 
      break; 
    case 1:    // your hand is close to the sensor 
      Serial.println("dim"); 
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      tmrpcm.setVolume(3); 
tmrpcm.play("order.wav"); 
Serial.println("SD play1"); 
      break; 
    case 2:    // your hand is a few inches from the sensor 
      Serial.println("medium"); 
      tmrpcm.setVolume(3); 
tmrpcm.play("time.wav"); 
Serial.println("SD play2"); 
      break; 
    case 3:    // your hand is nowhere near the sensor 
      Serial.println("bright"); 
      tmrpcm.setVolume(3); 
tmrpcm.play("1.wav"); 
Serial.println("SD play3"); 
      break; 
  } 
  delay(10000);        // delay in between reads for stability 
} 
 
 


