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Abstract 
 

Technology is being enhanced around us every day, every one of us is very dependent on 

technology that we can't live or do without. Starting from computers to keeping fit, every step 

of the way we need technology. Innovation is a need that we can't escape from. It has a very 

important job in many parts of our lives. As it answers the vast majority of human issues. Over 

the hundreds of years, innovation is developing the significance of utilization in whatever 

structure it is. As a result, technology is generally coordinated for ease and comfort throughout 

everyday life. The Automatic Baby Stroller will change the parents' experience and take it to a 

different level. This baby stroller will feature security, app, temperature-controlled storage, and 

sensors. The installed sensors will be distance controlled sensor that will detect the place of the 

user via the mobile phone and through an app (Bluetooth) the baby stroller is supposed to move 

synchronously with the user's movement. Also, there will be a noise detector i.e., when the 

baby cries, there will a notification sent to the user's app that the baby is crying if the user was 

away. Moreover, there will be a sensor that will move the stroller back and forth with controlled 

distance through the application to calm the baby or put it to sleep. A USB flash drive will take 

place and some installed speakers for music. Furthermore, there will be a camera in the stroller 

for security that the user can monitor the baby if away through the app. Also, there will be a 

space for storage, baby needs along with a temperature controller for the milk; there will also 

be a wheel lock to secure the stroller and if it was moved intentionally or lifted, there will be 

alarm noise. This project serves paralyzed, or parents with prostheses, multiple children 

parents. Also, it will limit the kidnappings happening with the stroller. 

Key Words: Android, Automatic, Baby, Mobile Application, Obstacle Avoidance, 

Programmed, Sensor, Stroller.  
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1 CHAPTER 1: INTRODUCTION 

 

1.1 INTRODUCTION  

 

In this chapter, it represents the problem statement and the aims and objectives of the 

project. Also, the chapter explains the BOCR analysis (Benefits, Opportunities, Costs, Risks). 

in the conclusion part of this chapter, a brief  outline of the report is included.   

1.2 BACKGROUND  

 

 

Figure 1.1: U.S. Baby Stroller Market Size (2015-2025) [1] 

Figure 1.1 shows the U.S Baby Stroller Market Size from the year 2015 until 2025, as 

shown the graph keeps increasing over the years. The main key factor of baby strollers that 

parents usually look for unique and stroller with technological advancements in order to have 

the best baby care that is customizable according to the baby’s need along with multi-functional 

features and requirements. Moreover, baby strollers are a means of carrying the baby or infant 

for easier transportation that includes convenience, easy to use, and cost-effective. The 

adoption of baby strollers has increased as shown in Figure 1.1.  therefore, having such a baby 

stroller that can ease the process of having the parent’s child around and out of their house with 

features that can make the journey smoother will be more effective and efficient for both 

comfort of the child and the parent. As a result, the Automatic Baby Stroller project will help 

parent who need their babies to be with them and that they can take them every time and 

everywhere they move out of their houses worldwide [1].  
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1.3 PROBLEM STATEMENT  

 

The rate if technology and innovation sets had increased in terms of techniques, 

properties, and gadgets are emerged as a fundamental part of our daily lives. For that reason, 

the current life’s is devoid and meaningless without technology that had played a vital role in 

many problems of mankind in forever. As in for the Automatic Baby Stroller, which is 

considered as a main and only sole transport for a baby in a safer and more secure. as a result, 

the idea of improving such a well-known and rapidly used product should have more potential 

improvements and enhancements to both the design and purpose of the stroller for better 

coming societies and generations.   

1.4 AIMS AND OBJECTIVES OF THE PROJECT  

 

By the end of the senior capstone design courses, the following objectives are expected 

to be accomplished on the are as follows:  

• To implement an automatic baby stroller and design the prototype with sensors 

and communications to the mobile app  

• To implement a secure and safe automatic baby stroller  

• To test and verify that the project reacts in real time with moderately and 

acceptable delay time  

• To implement a controlled sensor to detect the place of the user of the stroller 

through the mobile application  

• To create an automatic baby stroller with sensors that detects obstacles and avoids 

holes for the baby’s safety   

• To connect the automatic baby stroller with an IR sensor for alert warning of ant-

theft 

• To assure that the project reacts to the systems environment  

• To install a GPS system that can be used to track the smart baby stroller  

1.5 SIGNIFICANCE, SCOPE AND DEFINITIONS  

 

The significance and essentialness of the Automatic Baby Stroller is apparent and clear 

in the development of making things easy and in  the way of how innovation and outperform 

the advanced technologies we see in our daily lives. Users of the Automatic Baby Stroller are 
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no longer need to push or apply force to the baby stroller as they used to do. As a result, the 

system will help users of the automatic stroller to save effort and time in installing and 

preparing to go and hangout with their baby or child and saving them from all the hustle they 

used to face previously. All the required solutions can be controlled through the mobile 

application that is connected to the Automatic Baby Stroller.  

1.6 PROJECT BOCR ANALYSIS 

 

The BOCR our analysis is represented as seen in Table 1.1, it shows a brief few of the 

benefits, opportunities, costs, and risks. The four main factors will help the team members to 

remain aware unconscious of the obstacles and working together in order to overcome the 

threats and lowering the cost as much as possible. Moreover, the analysis will help the team to 

be encouraged to develop the benefits and try to seize the opportunities to achieve them and 

beyond. As a result, the project would be pushed to a higher level and reach a better progress 

of implemented prototype.  

Table 1.1: BOCR Analysis 

BENEFITS  OPPORTUNTIES  

• User friendly  

• The product is portable  

• Increased the safety of the baby/child  

• Hi-tech equipment to be used to ease the 

process of going out with a child  

• And easy product to be used my parents 

have their baby  

• More features can be added for enhancements  

• Can be sold to baby essentials companies 

worldwide  

• Very few similar projects are in the current 

market  

• Developing team working skills by working 

under pressure and tension 

COSTS RISKS 

• No cost system  

• variety of components to be used and 

purchased  

• The total cost of the system is obtainable 

to everyone  

• Possibility of late component shipments but 

due to the coronavirus pandemic  

• possible failure of components  

• local availability of components due to lock 

down in the state of Kuwait  
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1.7 REPORT OUTLINE  

 

1.7.1 CHAPTER ONE 

In chapter one, it introduces the idea of the project along with background,  the problem 

statement , aims and objectives of the project. Moreover, the chapter includes the BOCR 

analysis That indicates the benefits, opportunities, cost, risks of that proposed project idea.  

1.7.2 CHAPTER TWO 

In chapter two, it includes several literature reviews of different similar implemented 

project ideas that helps and understanding the proposed idea of the Automatic Baby Stroller. 

In addition, the chapter ends with showing a comparison table of the literature reviewed papers 

and the Automatic Baby Stroller.  

1.7.3 CHAPTER THREE 

In chapter three, the design and analysis chapter this causes the hardware and software 

components there are used to implement the project idea. For Chapter three, mainly involved 

research and finding the most suitable hardware and software component in order to implement 

the prototype. At the end of this chapter, a total budget table is included foster  

1.7.4 CHAPTER FOUR 

In chapter four, is the implementation chapter that combines each of the purchased 

hardware and software components from the previous chapter. this chapter, includes that 

implementation and steps of the hardware and software to  successfully implement the 

prototype. this chapter shows how all the connections of the components and testing it 

according to specific criteria.  

1.7.5 CHAPTER FIVE 

In chapter five, the evaluation chapter that evaluate the project in different Contacts and 

its impacts impact such as in economical, business , environmental comma and social. this 

chapter also includes at Publix point of view of the project through a conducted online survey.  

1.7.6 CHAPTER SIX 

In chapter 6, it represents the conclusion and summing up all the main points of the 

involved chapters. this chapter also includes the timeline progress of their project in both phases 

as well as the future works that can be implemented with the projects enhancements.  
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1.8 CONCLUSION  

 

In conclusion, this section of the report highlights the importance and significance of the 

project idea by clarifying the objectives and aims of the work. This chapter also includes the 

judgment of the BOCR, which includes benefits, opportunities, costs, and risks. A number of 

researches would be included in the next chapter to meet the project needs and address the 

issues of the proposed project idea. 
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2 CHAPTER 2: LITERATURE REVIEW 
 

2.1 INTRODUCTION  

 

In order to accomplish a superior comprehension of how the issue can be solved, all the 

various research and let it review has taken into consideration for the projects better 

enhancement. And this chapter focuses on finding some other projects with similar features to 

be compared to the to the proposed project idea.  

2.2 HISTORICAL BACKGROUND  

 

 

Figure 2.1: First Baby Carriage [2] 

It has been noted that the interest in baby stroller design is still being encouraged and 

popular among global researchers and consumers, as shown in Figure 2.1. A visual history and 

timeline of invented baby strollers from 1973 to today's baby strollers have been drawn up. 

Besides, a 10-year review of multiple designs of baby strollers was carried out from 2008 to 

2018. Here are many possible ways to design a baby stroller, the only purpose of which is to 

transport a child in a much easier way. It is noticeable that baby scroller inventors are 

performing additional functions such as rocking mechanism, diaper changing table, and others. 

The use of electronic devices in carts is slowly being implemented as years increase, although 

there are always potential ideas for improvement. The comfort and protection of one's child is 

the responsibility of each parent and the desire to fulfil it. Baby strollers are essential for 

navigating a new baby's life as they help ease the burden of carrying a baby's or a toddler's 

weight on long or even short walks. The development of baby strollers has improved 

considerably over the years, from baby carriages to modern technology implementations and 
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gadgets. Also, the first baby stroller was created in 1733 by a landscape architect named 

William Kent as shown in Figure 2.1. This innovation aimed to transport the children of the 

Third Duke of Devonshire alongside them to entertain them. Designed in shell shape, this 

carriage had a harness designed to be pulled by animals such as goats, dogs, or ponies, with a 

spring suspension to ensure a comfortable ride for the baby. Back then, the carriages became a 

fashionable piece that only the wealthiest parents could afford [2]. 

 

Figure 2.2: Increase trends of baby stroller [2] 

So why is a baby stroller, becoming a sophisticated child transport to cater to the needs 

of babies in today's society? In today's society, where everything involves technology and 

electrical components, society is looking for an easy way to do things. When the child feels hot 

or cold or even irritated, no fan, no cushion warms or repellents need to be carried around.  

Since everything is made easier with electrical components where it can be installed directly 

on a baby stroller. Strollers now provide great protection against sunburn and UV rays as 

climates change dramatically from time to time. What a company is looking for its durability 

and long-term investment. A good quality stroller is usually able to comply with the strictest 

safety standards and is made of strong and durable materials. For example, if parents were to 

deliver a new-born baby, they would not be required to purchase another stroller like the one 

they had before that could be used. This is a long-lasting option, and it significantly reduces 

the cost of adapting to society today. All in all, parents can feed their baby, entertain and control 

the temperature of the baby with a baby stroller. There are tons of baby strollers on the market 

today, as we all know since they were invented in the 1700s. Although the baby stroller has 

been around for generations, it's still an aspect that can be creatively boosted and a big hit so 
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far. The bar chart shown in Figure 2.2 shows the number of articles and reports on child cart 

layouts and applications. Research can be used to show that baby carts are still popular in 2018. 

As an engineer, it is our job to always innovate, invent and design in order to meet our 

objectives and requirements. As shown in the results, children's walkers can still be enhanced 

in development and execution as parents are still interested  [2]. 

2.3 SURVEYED PROJECTS  

 

As in the 21st century, innovation has an extraordinary effect on our lives.  it's capability 

to improve humorous things is exceptionally appealing in a wide scope of uses. The Automatic 

Baby Stroller is used to help parents to look after their child boy baby while they are outside 

their house and to keep them safe, below is the list of projects reviewed there are similar to the 

proposed project idea:   

1. A mobile robot which can follow and lead human by detecting user location an 

behavior with wearable devices  

2. Intelligent self-propelling baby stroller with obstacle avoidance  

3. Iot based smart cradle system with an Android app for baby monitoring  

4. Research on smart baby stroller based on analysis of infant lifestyle  

5. S-mom: smart mom on the move  

6. Design of smart baby carriage based on MCU  

7. Smart baby cradle   
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2.3.1 A MOBILE ROBOT WHICH CAN FOLLOW AND LEAD HUMAN BY 

DETECTING USER LOCATION AND BEHAVIOUR WITH WEARABLE 

DEVICES [3] 

 

 

Figure 2.3: Basic concept of wearable device [3] 

In this paper, it represents wearing device that can detect user location. The main this 

project is to know and detect the user's location possible with low frequency being used. 

Moreover, the project uses numerous of sensors such as ultrasonic and gyro sensor. There are 

many wearable devices such as smart watch, smart belt so on. And is being issued by the IT 

industry. Therefore in this study, by using the wearable devices and mobile robot. The project 

proposes a robotic service that can further enhance the quality of daily life first up one of the 

application plans is to allow cards and trolleys to walk along with a user wearing the smart belt 

or the smart watch. In Figure 2.3 shows,  that relation between robot and user wearing smart 

watch and belt. To calculate distance from Robert to user which is the main goal of the project 

. The RF or LF communication is used to communicate with each other. The proposed project 

configure is the mobile robot has hardware and three parts are smart watch, smart belt comma 

and mobile robot. smart watch has acceleration sensor for gesture recognition. While the smart 

belt LF receiver for user location Recognition. Both devices have RF communication module 

close up a mobile robot needs various it has four Motors with Omni wheels. It need LF 

transmitter with over 2 antennas. To communicate with other robots or smart devices, they will 

wearable devices uses radio frequency communication with one 125 kilohertz bandwidth is 

being used. LF has higher ten duration ratio then RF. Therefore it can pass obstacles and 

suitable for detector user location [3].  
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Figure 2.4: User location recognition using RSSI of LF Signal [3] 

In Figure 2.4, shows that the system is using RSSI of LF signal which is not as the user 

location recognition can be accomplished poster in a mobile robot, there are two LF transmitter 

antennas in the front and they burst proper up signal periodically to get user location 

continuously . LF receiver and smart belt receives the RSSI and converts to distance post up 

and then, it can get two distances and using triangulation the distance and the direction from 

its user can be obtained [3]. 

2.3.2 INTELLIGENT SELF-PROPELLING BABY STROLLER WITH OBSTACLE 

AVOIDANCE [4] 

 

 

Figure 2.5: Prototype of Self-Propelling Baby Stroller [4] 

The result of this project is to introduce the potential outcome of the baby stroller and 

to reduce injuries aren't to prevent them by using obstacle avoidance, as seen in Figure 2.5. 

This project has been achieved whereby the baby stroller was built and operated through 
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wireless technology. Some modifications are somehow needed in further works. For future 

project, this system movement can be improved by adding left and right turning movement 

mode to make it operates more effectively. The security system can be included such as adding 

headlamp for the stroller where it will be automatically turned on when the stroller moves 

through a dark path. Furthermore, the aim of this project is to present the development of a 

self-propelling baby stroller with obstacle avoidance, using wireless technology. Carrying 

infants or children in public is very challenging for parents, especially for those who bring their 

baby stroller in crowds. Thus, this study offers the self-propelling baby stroller via Bluetooth 

technology, which can be used as a safety and alert system to handle the stroller movement. 

The initiative of this study is to overcome the traumatizing and carelessness of the parents in 

monitoring infants inside a baby stroller. This system is a combination of software and 

hardware components to control and operate the movement of a baby stroller. The system 

design is divided into three parts: designing hardware circuit; designing software in C- 

language to program the Arduino UNO; and designing an application for Android phone as a 

controller. Furthermore, the uses of Bluetooth and ultrasonic in this study can detect and 

prevent the stroller from crashing the obstacle [4]. 

 

Figure 2.6: Block Diagram  

The graphical representation as shown in Figure 2.6 consists of Arduino UNO as a 

control board, Bluetooth as a communication module, an ultrasonic sensor as a sensor system 

and an input output variable consisting of a buzzer. Correspondence between units is 

categorized as hardware implementation, while the algorithm and technique used to effectively 
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implement the system is defined as software design execution. All of these hardware and 

software designs will be integrated into the prototype of the baby cart [4]. 

2.3.3 IOT BASED SMART CRADLE SYSTEM WITH AN ANDROID APP FOR 

BABY MONITORING [5]   

 

 

Figure 2.7: Hardware Unit of the project [5] 

Child care is a complicated and challenging issue around the world. This paper project is 

structured, despite the fact that mother's lap is best for infants, considering the needs of the 

present world and knowing the relevance of infant care. This project is prudent and simple to 

work, making it easier for working guardians to deal with their work. Video checks are made 

available through the most commonly used advanced android cells. More highlights like the 

IR(Infrared) night vision camera can be an increase in this framework in the future. The 

availability of high-speed Internet and the widespread use of mobile phones make IoT more 

popular. However one key characteristic of just that is the use of mobile phones by working 

parents to watch the child's activities while babysitting. This proposed system consists of Smart 

Cradle that supports such video surveillance. This crib swings automatically when the baby 

cries sound is detected. It also stimulates the buzzer and alerts the phone if  initially, baby cry 

continues until a specific time, which implies that now the cradle can't handle the baby and the 

baby needs personalized attention, and second, if the cradle mattress is wet. This cradle has an 

automatic rotating child's entertainment toy that reduces the possibility of baby crying. Figure 
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2.7 shows the project hardware unit. In the following are the main features and they are as 

follows:  

• Automatic swinging of cradle starts on the detection of baby cry sound.  

• Sounds an alarm and sends an alert on the smartphone when baby does not stop crying after 

specific time.  

• Sounds an alarm and sends an alert if mattress is wet. 

 

Figure 2.8: System Architecture [5] 

As shown in Figure 2.8, shows the system architecture of the project. The cradle system 

consists hardware unit, cloud server and database and an android smartphone for video 

monitoring [5].  

• Cradle: Baby cradle is a bed for an infant which sways as it is connected to motor. 

Cradle consists of rotating toy which starts rotating when baby cry is detected or as per 

parent’s wish. The motor control unit is used to swing the cradle on baby cry detection. 

Both the motors are controlled using device driver. The alert depending upon cry and 

wet condition can be sent on smart phone because of IoT. 

• Cloud server: A cloud server is similar to a typical • server and from a cloud service 

provider, services can be accessed remotely. 
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• Camera: A camera is placed near cradle and used for • video monitoring. It is 

continuously capturing images. It is used to know baby status. 

• Driver Circuit: The necessary power to swing the cradle and to rotate the toy is supplied 

by the driver circuit. 

• Motor: DC motors are used to sway the cradle and to rotate a toy [5]. 

2.3.4 RESEARCH ON SMART BABY STROLLER BASED ON ANALYSIS OF 

INFANT LIFESTYLE [6] 

 

 

Figure 2.9: Intelligent Stroller [6] 

In this paper, it discusses the research about the smart baby stroller. Also, this project 

focuses on the development of the new baby born population and according to it the 

development of science and technology, as shown in Figure 2.9. there will undoubtedly be 

gigantic space for advancement in the structure of the design of babies stroller. Moreover, this 

article summarizes and analyses the baby's daily life form, combines intelligence with a stroller, 

and explores design innovation. By observing the life of 6 babies (age range 6-15 months) 

within 1 day in the Beijing Institute of Technology’s community and interviewing and 

communicating with 12 guardians, to fully understand the infant's life style and behaviour 

characteristics. Finally, based on the Semiotics Approach of Product Architecture Design 

model, the data was analysed to complete the initial exploration of the innovative design of the 

smart baby stroller. Through the combination of theory and practice, new ideas and new 

methods for the field of baby product design were explored to realize the humanistic care of 

the baby group [6]. 
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2.3.5 S-MOM: SMART MOM ON THE MOVE [7] 

 

 

Figure 2.10: S-MOM System [7] 

The proposed framework will observe the adjustment in the period in the long run of 

introducing the facility of rocking a baby, as shown in Figure 2.10. his will permit 

guardians/specialists to concentrate back on their everyday life having an issue free way of life. 

IoT- Internet of things, Internet being the ecosystem for physically connected devices, works 

with no human intervention for exchanging the data. ”Smart Cradle”, an automatic cradle, a 

venture designed especially for those moms who are excessively busy and occupied with work. 

It swings when the baby cries and also sings soothing music through the speakers. The system 

also sends the information of the temperature, cautions the attendant about the bunk wetting 

and has a camera through which the sitter/attendant can watch the live stream on the web 

application. The hardware components fixed to the cradle is synced to the webpage with the 

availability of the WIFI shield. Arduino’s performance is considered to be a great measurement 

connected with the other sensors such as temperature sensor LM35, moisture sensor, noise 

detection sensor, WIFI shield ESP8266, ARP9600 speaker module and DC motor [7].  
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Figure 2.11: Block Diagram of the proposed system [7] 

The proposed system is a smart crib which is designed for comforting the baby when 

the attendant or parents are busy. The main aim is to develop/setup a baby cradle, this has 

ability to swing automatically when baby is in discomfort, to detect the bed-wet condition and 

keep baby away from un- hygienic environment and to notify the parent or care-takers for 

attention by implementing an interface through webpage. Figure 2.11, is the simple block 

diagram of the system architecture which explains about how the cradle is simulated with the 

other sensors and the user interface. The user interface being used is the android application 

and the dynamic web page [7].  

2.3.6 DESIGN OF SMART BABY CARRIAGE BASED ON MCU [8] 

 

 

Figure 2.12: Schematic diagram of control system [8] 
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This article provides a smart baby cart that's programmed with a microcontroller. The 

design of the product has the additional benefit of convenient use, as well as significantly larger 

practicality and flexibility. The cart motion detectors to enhance its reliability. In addition, the 

Smart Baby Carriage Controller is programmed as the control core of this article with the 

STC89C52RC microprocessor. Smart baby carriage aims to measure the information of the 

nearby obstacles and the guardian by means of a photoelectric sensor and an ultrasonic sensor 

in order to attain an anti-collision and automatic monitoring of the baby carriage. The position 

of the child and the parent is identified by the infrared sensor of the human body. Also,  the 

automatic brake of the baby stroller and the lost alarm of the child are one of the important 

features. As well as collecting the temperature of the baby's humidity information from the 

baby's car seat through the humidity sensor to detect the baby's urine wet alarm. Experimental 

results demonstrate the smart baby carriage model is designed and produced in this paper, it is 

stable, easy to operate, safe and useful to better care for the growth of the child. The Smart 

Baby Carry Control System designed in this paper is designed to perform the following main 

functions [8]:  

• Anti-collision : 

When the sensor detects an obstacle in front of the baby carriage, the control system 

will automatically stop the baby carriage.  

• Automatic brake : 

Before the automatic follow function is turned on, the guardian leaves the baby carriage 

and the baby carriage automatically locks the wheel to prevent the baby carriage from 

slipping automatically. When the auto follow function is turned on, the baby carriage 

will automatically brake when the guard leaves the baby carriage.  

• Automatic following:  

After the automatic follow function is turned on manually, only when the guardian is 

within the detection range behind the baby carriage, the baby carriage will follow the 

guardian automatically; when the guard leaves the baby carriage to determine the 

maximum range, the baby carriage will automatically brake to prevent the baby carriage 

from getting out of control.  
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• Baby lost alarm:  

This function can be turned on and off manually by pressing the button. When the 

function is turned on, when the baby leaves the baby carriage, the system will make a 

loud sound, causing the baby guardian and the surrounding pedestrians to pay attention.  

• Baby urine wet alarm: 

This function is always on, as long as the baby is wet in the baby carriage, the system 

will receive the corresponding signal, and then perform the corresponding output, let 

the guardian know that the baby is urine wet.  

The smart baby carriage designed in this paper has five working modes, and the mode 

switching is realized by manual button. In anti-collision mode, the smart baby carriage can 

detect the obstacle information in front and automatically stop the baby carriage; in the 

automatic brake mode, when the guardian is out of the infrared sensing range on the handle, 

the baby carriage will automatically lock the car to prevent slippage. In the automatic follow 

mode, the smart baby carriage advances or retreats with the distance of the guardian from the 

vehicle body before the guardian; in the infant lost alarm mode, the system will emit a high-

decibel alarm sound when the baby leaves the smart baby carriage; In the baby urine wet alarm 

mode, when the baby is urine wet, the system will give a slight alarm to remind the guardian. 

The schematic diagram of control system is shown in Figure 2.10 [8]. 

2.3.7 SMART BABY CRADLE [9] 

 

 

Figure 2.13: Component Diagram [9] 
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The idea set out on this research paper is that the concept of the smart cradle have to be greater 

dependable and simple. The gadget will assist and enhance the character of the new-born infant 

care system. The cradle, on the alternative hand, is a tool used to place a infant to stay in bed. 

Cradle has a side-to-side rocking movement that allows ease the kid's sleep. It takes plenty of 

difficult work at the a part of the figure to physically rock the cradle to provide swinging 

movement. The advanced framework of this smart cradle technology demonstrates for the 

cradle to efficiently connect with an Android mobile phone. Moreover, the Microcontroller 

board can be used to bring together all required sensors and included structures of the cradle. 

Inside the cradle, there can be normal surveillance of the kid. If any activity, together with 

urination of the infant, or toddler wakes up from sleep occurs, an SMS text message can be 

dispatched to the parent device to alert them of the baby's modern-day situation. The Smart 

Cradle may even have extra features, inclusive of computerized rocking of the kid through a 

geared motor method. Additional features, inclusive of looking your toddler stay with the 

Arduino camera. The use of various sensors such as a PIR (passive infrared) sensor to detect 

the level of light inside the cradle, and a PCB to detect wet conditions, and many more. Would 

only add to the efficiency of the cradle. The cradle is suitable for parents who are unable to 

spend all their time at home sitting close to the child. Other applications of this cradle may be 

made in a maternity hospital as an assistant to the staff responsible for the care of the child. 

This proposed system will give parents time to relax and allow them to take less stress on their 

well-being when the baby is away as they can get an update on the status of the baby inside the 

cradle. The other advantage is that alert messages will be issued on the occurrence of any 

activity that is abnormal and detected by sensors. Communication will be done by GSM 

interface in which Short Messaging Services (SMS) is an integral part. In this way, it can keep 

track of some biomedical parameters of the infant. Figure 2.13.  
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2.4 COMPARATIVE TABLE OF SURVEYED PROJECTS  

 

In Table 2.1, shows a comparison between the reviewed projects of different papers and 

projects and the Automatic Baby Stroller in terms of applications and features.  

Table 2.1: Comparison of Literature Reviews 

NO. PROJECT TITLE  MOBILE APP  STORAGE SENSORS BLUETOOTH NOISE 

DETECTOR 

COST 

1 A mobile robot  x x ✓ x x N/A 

2 Intelligent self-

propelling baby 

stroller 

✓ x x ✓ x N/A 

3 IOT based smart 

cradle 

✓ x x x x N/A 

4 Research on smart 

baby strolled based 

on analysis of infant 

lifestyle  

✓ x x x x N/A 

5 S-MOM ✓ x ✓ x ✓ N/A 

6 Design of smart 

baby carriage based 

on MCU 

x x ✓ x x N/A 

7 Smart Baby Cradle  x x ✓ x x  N/A 

- Automatic Baby 

Stroller 

✓ ✓ ✓ ✓ ✓ $629.26 

 

2.5 CONCLUSION  

 

All in all, this chapter summarises different studies, papers, and projects that were 

implemented and some are ready to use and has similar purposes of Automatic Baby Stroller. 

The surveyed literature reviews will help in developing the project’s idea. For that reason, the 

surveyed literature review has helped as a developing key toward effective solutions and better 

enhancement for the proposed project idea. The next chapter the design and analysis, will 

emphasize on implementing the features, choosing the right components of hardware and 

software, and the overall design of the project.  



Capstone Design Course 480: Automatic Baby Stroller  

39 

 

 

 

 



Capstone Design Course 480: Automatic Baby Stroller  

40 

 

3 CHAPTER 3: METHODOLOGY, DESIGN AND ANALYSIS  
 

3.1 INTRODUCTION  

 

In chapter 3, it will discuss the main proposed design that includes the main components 

of both hardware and software that would be used for the project. also, a system architecture, 

block diagram will be provided for a better understanding of the system. the decisions taking 

regarding each component are stated unjustified after the analysis of it's possible alternatives 

of each of the hardware and software components. finally, the chapter concludes with a budget 

table including the total cost of the project. 

3.2 DEVELOPMENT METHODOLOGY  

 

 

Figure 3.1: Prototype Methodology [10]  

Development methodology techniques have a fundamental influence of building up a 

project in different designs to produce a successful product. There are numerous methodology's 

which are utilized by expert product improvements. Development methodology is a strategy 

and structure that is utilized to plan and control the way toward building up a product. This sort 

of improvement is concerned with the product advancement process. The Automatic Baby 
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Stroller project uses the prototyping methodology to build its system. The prototyping 

methodology  has eight stages and they are as follows: 

• Initial Requirements  

• Design  

• Prototyping  

• Review And Update  

• Customer Evaluation  

• Development  

• Test  

• Maintain 

The Automatic Baby Stroller follows the following sequence of the prototyping 

methodology as shown in Figure 3.1.    

3.3 RESEARCH DESIGN  

 

The group members team has done enough analysis on the given venture implementation. 

It has been determined that the machine may be carried out in both two options by 3 or 4 

wheeled based totally design. This section affords two fundamental design alternatives that the 

team has investigated. 

3.3.1 Design Alternative 1 

 

 

Figure 3.2: Design Alternative 1 [11] 
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Baby strollers are immensely popular for a number of generations of child boomers. 

Alongside success, the reputation of innovations in the layout of infant strollers has peaked in 

recent years. As shown in Figure 3.2, the design of the stroller contains the important frame, 

the adjustable seat unit and the mounting unit. The mounting unit serves as the cause for the 

child to mount a footrest. With the deal, the stroller is collapsible, and the rear wheels rotate 

inward. The utility basket occupies the bottom of the stroller between the two big wheel units 

[11]. 

3.3.2 Design Alternative 2 

 

 

Figure 3.3: Design Alternative 2 [11] 

The use of electronic gadgets in strollers has not been properly implemented due to the 

larger quantities of the battery and the messiness of the wires. The safety and comfort of the 

infant have always been the primary priority with the help of designing a seat that is contoured 

to the spine of the child, making the child's growth much safer in the long run. Figure 3.3 shows 

that the frame has a parallelogram shape from the sides that folds into a compact shape. The 

basket for the child swivels around the middle of the frame. The second basket is placed at the 

bottom of the chassis for storage purposes. When the child container is inclined upward, it then 

becomes a seat. The back wheels as well fold upward and as the basket moves. Once the 

compartment has been turned into a seat, the baby will be able to use the footrest on the front 

wheels. In contrast, the scroller has a folding technique that can be modified by dragging the 
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second grip under the main handle. The second handle also continues to support the seat where 

the seat can be removed. The front wheels may flip and improve mobility [11].  

3.4 SYSTEM ARCHITECTURE  

 

 

Figure 3.4: System Architecture 

The Automated Baby Stroller is an advanced take on the original manual used stroller. The 

system architecture is achieved by using a mobile app, as shown in Figure 3.4.  The mobile 

application is connected with the stroller via Bluetooth. Similarly, a connected camera that is 

activated by the camera’s mobile application to monitor the child using the mobile. Through 

the mobile application the user will be able to control the stroller’s movement, by tapping on 

the desired direction, it can go forward, back, left and right. Moreover, an IR sensor will be 

used to move the stroller automatically, while it enables the changes of direction; left, right or 

forward, when the direction of the user changes. The IR sensor function by moving the stroller 

toward the user’s next movement automatically. The IR sensor will send to the pc controller in 

the Arduino the information to trace the movement. Afterwards, the user can access and 

activate and deactivate the features using the mobile application; where it is connected to the 
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PC via Bluetooth to control the stroller.  While it also sends information and notifications to 

the phone, for example the baby is noisy or crying; there will be an installed GPS that will 

identify the location of the stroller. The installed GPS works on detecting the stroller’s location, 

then sending the data to the Arduino which will notify the user through the app of the stroller’s 

current location. Also, there will be height detector, which is the accelerometer, therefore that 

when the stroller passes by a ramp or a low edge with huge difference in the initial and final 

heights. It will stop automatically which is safe for the baby.  

• Baby Stroller (Application/Camera)  

Our developed baby-stroller is considered a multifunction upgraded device which is 

going to help anyone who’s committed to a baby’s custody to feel comfortable and 

reassured. The baby-stroller is designed to make the baby monitored all the time and 

looked after. The baby-stroller will allow the foster to keep tracking the child (while 

he/she in the stroller) by simply downloading an application, which is going to be 

connected with the baby-stroller via Bluetooth. The app includes a GPS system which 

will help to detect the stroller’s location. The GPS will lead to the stroller’s place and 

determine the distance and the estimated time to reach. Moreover, the advanced baby-

stroller gives another privilege to keep the baby secured and protected all the time. It 

contains a camera that follows the baby and record if needed. After the person 

downloads the app, he/she can easily access the camera. The camera has the options to 

watch all around the baby (all directions); it can zoom in and out. The baby-stroller’s 

camera is linked with the application, which will make the task of checking on the baby 

very easy and approachable. 

• Distance Control  

To ensure the baby’s safety, the stroller will be within the user’s sight and proximity. 

Both the user and the stroller will have a GPS device that can track their location, one 

is in the user’s app and the other is in the stroller. The app will be connected to the 

stroller using Bluetooth, and the maximum distance between the two is three meters. 

However, if the user went too far away from the stroller the stroller will stop following 

and will stay in its place as it notifies the user that they are too far. 

In addition, in our system we have taken into account the mother's natural fears to protect 

her child during her normal life. That’s where we added a sound sensor and a bundle in the 

phone application to alert the mother if the child cried and the mother was not beside for any 

reason. In addition, we provided a wheel lock that was manually controlled by the mother, and 
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parked it at a location it deemed appropriate. This helps her feel comfortable that no one can 

move her baby stroller. 

3.5 BLOCK DIAGRAM  

 

 

Figure 3.5: Block Diagram 

In Figure 3.5, shows the block diagram of the proposed project idea. The IR Transmitter 

is integrated on a chip to determine the direction of the user, it determines the movement of the 

user whether they’re heading, south, north, east, or west, the signal is sent to the IR sensor 

receiver to process the signal as an input to the Arduino. Once the Arduino receives the signal 

the trolley will move automatically based on the user’s direction. As for the push button, 

triggering it will make the trolley move automatically based on the connected IR sensor, 

triggering the push-button again will change the trolley’s movement into manual. Meanwhile, 

the buzzer will notify the user with a constructive beep to let the user know that the trolley is 

automatic at the moment if the push button is pressed again the buzzer will notify the user with 

one short connected beep to let the user know that the trolley movement is now manual. As for 

the two IR sharp sensors, one of them works on detecting holes with a depth larger than 15 cm 

within a distance of 4-30cm, the other IR sensors work on detecting obstacles that are faced by 

the trolley. Thus, the sensors will send an analog signal to the Arduino, to alert the user about 

the changes. The mobile app is based on an android system, it can be connected to the trolley 

via Bluetooth within 10-20m, which enables the user to control the trolley movement through 
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the app and locate the trolley’s location. The external power battery is used to supply the system 

with power. The motor driver is responsible for the movement of the trolley, as the DC motor 

acts as the robot platform and wheel. The accelerometer ensures the safety of the trolley, in 

case the Tolley were to be stolen, a signal will be sent alerting the user about the incident. The 

accelerometer could analyse the 3-axis of the trolley, it works by analysing the trolley’s angle, 

if it became critical then it will send a trolley as it could be in a dangerous position or stolen, 

ensuring the safety of the child safety. 

3.6 HARDWARE COMPONENTS  

 

In the following sections shows the list of components was found based on research to 

inquire the project and the most proficient way. However, the list is speculated and might 

change through the execution of the project.  

3.6.1 Arduino Mega [12] 

 

 

Figure 3.6: Arduino Mega [12] 

The Arduino Mega  is the best board to get started with electronics and coding, as shown 

in Figure 3.6. The Arduino Mega is another microcontroller board from the Arduino family 

that is based on  ATmega2560. Moreover, this Arduino Mega has a total of digital pins that 

includes inputs and outputs in a total of 54 pins. As a result, the Arduino Mega will allow more 

features to be programmed using this board. Mainly the board can be used to develop and 

connect other interactive components by programming through the open source software of 

Arduino IDE. In addition, those type microcontrollers are used to program projects like 

robotics, drones, and much more than has several features as desired by the programmer [12].  
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Table 3.1: Comparison of Microcontroller Unit 

TYPE Arduino Mega  [12] Arduino Uno  [13] 

Model  

  

Processor  ATmega2560 ATmega328P 

Operating Voltage 5-12V 5-12V 

CPU Speed  16Mhz  16Mhz 

Digital I/O 54/15 14/6 

Price $42.77 $40.30 

Selected  Yes No  

 

In Table 3.1, shows Arduino Mega is chosen because the board has more memory space 

than the Arduino Uno and makes it four times faster than the compared Microcontroller Unit 

like the Arduino Uno. Also it is available in Kuwait (RTC).  

3.6.2 Sharp Distance Sensor (4-30cm) [14] 

 

 

Figure 3.7: Sharp Distance Sensor (4-30cm) [14] 

The Sharp Distance Sensor is used for measuring distance, as shown in Figure 3.7. The 

Sharp Distance Sensor has an approximated range from 4 cm up to 30 cm that can be used for 

indoors. Also, this sensor is a popular choice that is used in different and many projects that 

requires distance measurements [14].  
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Table 3.2: Comparison of Distance Sensor  

TYPE Sharp Distance Sensor (4-30cm) [14] Garmin Distance Sensor [15] 

Model  

 
 

Operating Voltage 5.5V 5.25C 

Current Consumption  33mA 85mA 

Distance Range   4cm -30cm 5cm-10m  

Response time 38-10ms  N/A  

Price $21.63 $59.99 

Selected  Yes No  

 

In Table 3.2, shows Sharp Distance Sensor is chosen because this sensor is more 

effective and it’s within the required range as needed. On the other hand, the Garmin 

Distance Sensor is more expensive and that’s why it was not chosen.  

3.6.3 Rover 5 Robot Platform [16] 

 

 

Figure 3.8: Rover 5 Robot Platform [7] 

The Rover 5 uses 4 individual engines, each with a quadrature controller and a gearbox, 

as shown in Figure 3.8. The entire gearbox module can be adjusted in increments of 5 degrees 

for different clearance implementations. 
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Table 3.3: Comparison of Rover 5 Robot Platform 

TYPE Rover 5 Robot Platform [16] Scribbler S3 Robot [17] 

Model  

 
 

Rated Voltage 7.2VDC  3.7V 

Load Current 160mA 4000mAh 

Speed Load  8804+/-10%RPM N/A 

Price $67.95 $262.951 

Selected  Yes No  

 

In Table 3.3, shows that Rover 5 Robot Platform was chosen because It is a well-built 

platform that has high performance with less than 150$ USD; also, it is not complex and 

tutorials are available to learn how to use it.  

3.6.4 IR Distance Adapter  [18] 

 

 

Figure 3.9: IR Distance Adapter  [13] 

The IR Distance Adapter is designed to interconnect the Sharp IR Distance Sensors 

with the Analog Input, a s shown in Figure 3.9 above. Any Sharp sensor with a 5V supply 

voltage and output voltage that ranges from 0-5 volts is compatible with other 

components  [18]. 
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Table 3.4: Comparison of IR Distance Adapter 

TYPE IR Distance Adapter [18] IR Reflective Sensor [19] 

Model  

 
 

Sensor Type  N/A Distance (Infrared) 

Sensor Output Type  Ratiometric Ratiometric  

Voltage  5.3VDC 5.3VDC 

Current  3mA 50mA 

Price $10.12 $7.001 

Selected  Yes No  

 

In Table 3.6, shows the IR Distance Adapter was chosen because the IR distance 

adapter and the sharp distance sensor to specify the distance with maximum distance of 

80cm. It was also chosen because of its availability and reachability in Kuwait. This product 

is also compatible with the other chose devices, making it easier to work with. 

3.6.5 Sharp Distance Sensor 10-80cm [20] 

 

 

Figure 3.10: Sharp Distance Sensor 10-80cm [15] 

The Sharp distance sensors are a popular choice for many projects that require accurate 

distance measurements, as shown in Figure 3.10. This IR sensor is more economical than sonar 

rangefinders, yet it provides much better performance than other IR alternatives. Interfacing to 

most microcontrollers is straightforward: the single analogue output can be connected to an 

analog-to-digital converter for taking distance measurements, or the output can be connected 

to a comparator for threshold detection. The detection range of this version is approximately 

10 cm to 80 cm (4″ to 32″) [20]. 
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Table 3.5: Comparison of Sharp Distance Sensor 

TYPE Sharp Distance Sensor 10-80cm [20] Sharp Distance Sensor 10-

150cm [21] 

Model  

 
 

Max Range   80cm 150cm 

Min Range   10cm 10cm 

Sampling Rate  26Hz 60Hz 

Output Type  Analog Voltage  Analog Voltage 

Price $17.99 $12.95 

Selected  Yes No  

 

In Table 3.7, it shows that the Sharp Distance Sensor 10-80cm was chosen because it 

satisfies the required range that is needed for the project. Moreover, this component is the only 

one available in the market.  

3.6.6 SparkFun Sound Detector  [22] 

 

 

Figure 3.11: SparkFun Sound Detector [22] 

The SparkFun Sound Detector is a lightweight, easy-to-use audio sensing board with 3 

distinct outputs, as shown in Figure 3.11. Not only does the sound detection system include an 

audio output, it also provides a binary indication of the presence of the sound and an analog 

recognition of its frequency[22]. 
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Table 3.6: Comparison of SparkFun of Sound Detector 

TYPE SparkFun Sound Detector [22] Loudness Sensor [23] 

Model  

 
 

Current Supply    80uA N/A 

Bandwidth    1.2Mhz  N/A 

Input Voltage   -0.25-1.5V N/A 

Operating Temp  -40C to +125C  N/A 

Price $19.27 $9.95 

Selected  Yes No  

 

In Table 3.8, it shows that the SparkFun Sound Detector was chosen because it determines 

the sound intensity, it is a good choice because of it is small and easy-to-use when it comes to 

the audio sensing, it includes 3 different outputs. it doesn’t only provide an audio output, but it 

also a binary indication of the presence of sound. all the 3 outputs are independent so the user 

can use as many or few as they want.  

3.6.7 Power Supply [24] 

 

 

Figure 3.12: 12V Sealed Lead Acid Battery [24] 

The power supply is used to monitor and supply power to the entire system of the 

Automatic Baby Stroller  [24]. 
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Table 3.7: Comparison of Power Supply 

TYPE 12V Sealed Lead Acid Battery [24] LiPo Battery [25] 

Model  

 
 

Voltage  12V  7.4V  

Current   7.2AMP 5800mAh 

Price $42.40 $69.95 

Selected  Yes No  

 

In Table 3.10, shows the power supply was chosen because we will be using this type 

of batteries because it is rechargeable and can be used with multiple applications.  

3.6.8 HC-05 Master/Salve Bluetooth [26] 

 

 

Figure 3.13: HC-05 Master/Salve Bluetooth [26] 

The HC-05 is a Bluetooth module developed for consistent serial wireless technology, 

as shown in Figure 3.13. It is pre-configured as a Bluetooth network interface. When paired 

with a Bluetooth master device such as a Computer, mobile and tablet, the operation of the 

Bluetooth master device becomes transparent to the user  [26].   

Table 3.8: Comparison of HC-05 Master/Salve Bluetooth 

TYPE HC-05 Master/Slave Module  [26] WIFI Module [27] 

 

Model  

 

 

 

 

Price $8.03 $6.95 

Selected  Yes No  
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In Table 3.8, shows the HC-05 was chosen because the HC-05 is a class 2 Bluetooth, 

the work mode of the HC-05 can be switched by the on-board push button which makes it 

easy to use.  

3.6.9 Pololu IR Beacon Transceiver [28] 

 

 

Figure 3.14: Pololu IR Beason Transceiver [28] 

Figure 3.14 shows the Pololu IR Beacon Transceiver that was used for the 

implementation of the Automatic Baby Stroller. This transceiver is used a small transceiver for 

pairing robotic systems that are programmable in order to receive IR direction of the detected 

beacon that can be used for indoor detection. 

Table 3.9: Comparison of Pololu IR Beason Transceiver  

TYPE Pololu IR Beacon Transceiver [28] USB Wireless Transceiver 

[29]  

 

Model  

 

 

 

 

Operating Voltage  6V 3.3V 

Maximum Range  15ft  N/A 

Price $49.95 $99.95 

Selected  Yes No  

In Table 3.9, shows that the Pololu IR Beacon Transceiver was chosen because it is 

smaller in size as well as cheaper in price. The Pololu IR Beacon Transceiver is ideal for 

automatic detection for example for the Automatic Baby Stroller.   
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3.6.10 SparkFun Triple Axis Accelerometer Breakout [30] 

 

 

Figure 3.15: SparkFun Triple Axis Accelerometer Breakout [30] 

Figure 3.15 shows the SparkFun Triple Axis Accelerometer Breakout is used as it is 

called to measure the acceleration that happens because of gravity and titling angle. Also, this 

hardware component senses and measures any movements from human or objects.  

Table 3.10: Comparison of Pololu IR Beason Transceiver  

TYPE SparkFun Triple Axis Accelerometer 

Breakout [30] 

LilyPad Accelerometer [31]   

 

Model  

 

 

 

 

Operating Voltage  3.6V 3V 

Supply Current  350uA N/A 

Price $25.10 $15.50 

Selected  Yes No  

 

Table 3.10 shows the comparison between the SparkFun Triple Axis Accelerometer 

Breakout and the LilyPad Accelerometer. As shown, the SparkFun was chosen because its 

more effective than the LilyPad because most of LilyPad components are used for technologies 

that requires sewing and placing it on fabrics.  
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3.6.11 Sound Electronic Buzzer [32] 

 

 

Figure 3.16: Sound Electronic Buzzer [32] 

Figure 3.16 shows the Sound Electronic Buzzer that is commonly used for alarming 

systems and to identify the user in case of different situations as desired by the user.  

Table 3.11: Comparison of Sound Electronic Buzzer 

TYPE Sound Electronic Buzzer [32] SparkFun Sound Detector 

[33]  

 

Model  

 

 

 

 

Operating Voltage  3V 5.5V 

Sound Pressure 80dB N/A 

Price $25.10 $10.95 

Selected  Yes No  

 

Table 3.11 shows the comparison between the Sound Electronic Buzzer the first option 

was chosen because its available in the local market while the second option should be ordered 

online and will take time to be shipped.  

3.6.12 GPS Module [34] 

 

Figure 3.17: GPS Module [34] 
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Figure 3.17 shows the used GPS Module that is used for tracking, measuring, and 

computing the location of the device or system that is needed to be tracked.   

Table 3.12: Comparison of GPS Module  

TYPE GPS Module [34] SparkFun GPS [35] 

 

Model  

 

 

 

 

Operating Voltage  5V 5V 

Baud Rate  9600 N/A 

Price $21.47 $219.95  

Selected  Yes No  

 

Table 3.12 shows the comparison between the GPS Module and the SparkFun GPS 

where the first option was chosen because its more compatible with the Arduino Mega and the 

second option is more expensive to be used.  

3.6.13 Dual Motor Driver [36] 

 

 

Figure 3.18: Dual Motor Driver [36] 

Figure 3.18 shows the used Dual Motor Driver that is used for controlling the installed 

motors to control the direction as well as the rotation of the system or robot.    
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Table 3.13: Comparison of Dual Motor Driver   

TYPE Dual Motor Driver [36] SparkFun Motor Driver [37] 

 

Model  

 

 

 

 

Operating Voltage  2V 5.5V 

Current Supply 2A 3.2A 

Price $8.26 $5.45 

Selected  Yes No  

 

Table 3.13 shows the comparison between the Dual Motor Driver and the SparkFun 

Motor Driver where the first option was chosen because it has less voltage usage as well as 

current. The availability of the first option was already sold in the local market and there is 

only minor difference in the price.  

3.6.14 TrendNet Wireless Camera [38] 

 

 

Figure 3.19: TrendNet Wireless Camera [38] 

Figure 3.19 shows the used TrendNet Wireless camera that will be installed on the 

Automatic Baby Stroller for the baby’s surveillance with night mode as well.  
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Table 3.14: Comparison of Dual Motor Driver   

TYPE TrendNet Wireless Camera [38] Eufy Camera [39] 

 

Model  

 

 

 

 

Brand  2V Eufy  

Day & Night 

Functionality  

Yes  Yes 

Resolution  1280x720 N/A 

Price $158.54 $159.99 

Selected  Yes No  

 

Table 3.14 shows the comparison between the Wireless Cameras where the TrendNet 

Wireless camera was chosen because it can be placed on the stroller while the Eufy camera 

should only be placed on a flat surface. 

3.6.15 Wires & Connections [40] 

 

 

Figure 3.20: Wires & Connections [40] 

Jumper wires are used for combining connections between hardware components. They 

are used to wire up all circuits, as shown in Figure 3.20[40].  
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Table 3.15: Wires & Connection 

TYPE Wires & Connections [40]   

 

Model  

 

 

Price $8.05 

Selected  Yes 

 

3.7 SOFTWARE COMPONENTS  

 

In the following sections shows the list of software components was found based on 

research to inquire the project and the most proficient way. However, the list is speculated and 

might change through the execution of the project.  

3.7.1 Software components  

For the software Components section, there are two software’s that were mainly used 

in order to program the project of the automatic baby stroller. The first software that was used 

to program the microcontroller of the Arduino Mega which was the default software cold 

Arduino IDE. on ton the other hand, the other software that was used to program the mobile 

application which is based on drag and drop is called App Inventor MIT. Table 3.16, shows 

the software components that were used in comparison.  

Table 3.16: Software Components 

TYPE Arduino IDE [41] App Inventor MIT [42] 

 

Software   

 

 

 

 

Type  Programming microcontrollers  Programming mobile 

applications   

Selected  Yes Yes 
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3.8 BUDGET  

 

The given Table 3.17, shows the required components that are added up to a costly sum. 

The calculation of the cost for the entire project was obtained at a total of $679.  

Table 3.17: Budget 

NO. COMPONENT  QUANTITY  PRICE PER UNIT  TOTAL PRICE 

1 
Rover 5 Robot Platform 

1 $67.95 $67.95 

2 
Batteries 12VDC 7.2 Am 

1 $134.91 $134.91 

3 
Wires and connections  

1 $8.05 $8.05 

4 
Arduino Mega 

1 $42.77 $42.77 

5 HC-05 master-slave wireless 

Bluetooth 

1 $8.03 $8.03 

6 
SparkFun Sound Detector 

1 $19.27 $19.27 

7 Sharp Distance Sensor (10-

80cm) 

1 $17.99 $17.99 

8 
Sharp Distance Sensor (4-30cm) 

1 $21.63 $21.63 

9 
IR Distance Adapter 

2 $10.12 $20.24 

10 
Pololu IR Beacon Transceiver  

1 $49.95 $49.95 

11 SparkFun Triple Axis 

Accelerometer Breakout  

1 $25.10 $25.10 

12 
Sound Electronic Buzzer 

1 $25.10  $25.10  

13 
GPS Module  

1 $21.47 $21.47 

14 
Dual Motor Driver  

1 $8.26 $8.26 

15 
TrendNet Wireless Camera   

1 $158.54 $158.54 

 

Total $629.26 
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3.9  ETHICS AND LIMITATIONS 

 

Morals are the ethical issues that guarantees engineers are carrying on in a manner that 

oversees obligations towards the building calling and towards the general public. A few 

qualities have been embraced by the gathering individuals to satisfy the moral practice towards 

the designing calling and the general public. Towards the designing calling, the gathering part 

holds the duty that guarantees the undertaking is made at the most noteworthy expert gauges 

conceivable. The group is resolved to offer an item that causes constitutions and individuals to 

advantage from the table to learn, engage, and configuration places and individuals. The group 

complies with the moral imperatives to maintain a strategic distance from genuine or saw 

irreconcilable circumstances at whatever point conceivable and to be straightforward with any 

claims. Through devotion and responsibility, the reason for this task will be reached. Towards 

the general public, the group essentially centres around the security which is a central point. 

The gathering individuals guarantee that security measures are taken as the table might be very 

substantial, we promise it won't create any mischief to individuals. So as to leave an effect in 

the general public, the group is additionally resolved to contribute an item that will assist 

handicapped with peopling and other constitutions. 

3.10 CONCLUSION  

 

In conclusion, this chapter had focused on comparing the required components of both 

hardware and software in order to implement the project of the automatic baby stroller. This 

chapter also included a deep analysis of the alternatives of each component to justify the 

decision taken at the end of each section. In the upcoming chapter, is the implementation part 

of the project that will show the steps of combining we purchased elements in order to 

implement the prototype successfully.  
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4 CHAPTER 4: IMPLEMENATION  
 

4.1 INTRODUCTION  

 

In this forth chapter, it will describe all the steps of the implementation for the prototype 

of the automatic baby stroller project. the chapter will be using the components of both 

hardware and software to achieve they required design from the previous chapter. Also, this 

chapter will include testing of the power consumption of the project .  

4.2 Software Result of Automatic Baby Stroller  

4.2.1 Graphical Interface of the Mobile Application  

 

 

Figure 4.1: Interface of Mobile Application  

Figure 4.1 shows the interface of the mobile application that was programmed using 

the App Inventor MIT. The application provides options that help to control the stroller 
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according to the owner's desire, it contains an update button that will update the location of 

where the stroller exists. The forward, backward, left and right buttons will adjust the position 

of the Automatic Baby Stroller system. There is an option to connect the stroller and to have  

an option to disconnect the connection. The stop option will stop moving the stroller. The Auto 

following function is to let the stroller follows automatically the user of the Automatic Baby 

Stroller, and the Stop following is responsible for stopping the system.  

4.2.2 Software Programming Code for the Automatic Baby Stroller  
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Figure 4.2: Programmed Coding for Automatic Baby Stroller 

Figure 4.2 shows the program code for the Automatic Baby Stroller system that was 

programmed using the Arduino IDE software, the rest of the code is in the appendix. The 

obstacle Range feature command in the code is used to detect obstacles within 40 cm of the 

Automatic Baby Stroller, while the Hole_range command detects a hole in the ground with a 

depth of 15 cm. Once the IR sensors are triggered, a notification will be sent to the user to warn 

them of the next hole or obstacle. The speedmax command is set to 100 PWM, which translates 

to 1.9 VDC, so the engine receives 4.5 VDC at a speed of 0.45 Km/hr. as for the speed to left 

or right, we will need to increase the power for it to be able to turn smoothly, thus it was set to 

150 PWM. Serial communication is used to connect through the Bluetooth. GPS_get funtion 
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is used to get the exact location of the trolley. Anglestatus function is used to receive the X-

axis and Y-axix of the trolley, we deducted 500 which is the initial state, thus if the system 

were to receive less than 0 it means the angle is in the negative, if it is above 40 it means the 

angle is critical. Chkbutton method is used when the push button is triggered, hence, if its off 

it will trigger the automatic mode of the trolley, making the trolley follow the user 

automatically without the need to push it. The user will be alerted, once the push button is 

triggered by a beep from the buzzer, if the users hear a serial of disconnected beeps it means 

the trolley is in automatic mode, when the user hears a long-connected beep it means the trolley 

is in manual mode. The Getdirection function works on the calculation of the number of pulses, 

because the IR sensor signals are interrupted, so the only way to get the direction concisely is 

by summarizing the counts of each direction for a short time, then the counts will be particularly 

in comparison, whichever direction the count is 10 or more than the motion will be in that 

direction. The LT, RT, FD and BK functions are being used to evaluate the movement of the 

engine driver. Stop function is used to stop motion by sending 0 volts to the battery. Detect 

Hole is used to analyze the depth of the hole, if the sensor detects a hole with a depth greater 

than 15, then the hole is detected. Also, it is used to calculate the distance of the hole in the 

range of 4-30 cm. detectObject function works on detecting obstacles that face the trolley. 

controlPC function helps us with testing the functions or methods on the trolley using the PC. 

Likewise, controlBluetooth function is used to connect to the device using Bluetooth. Loop 

function checks whether the device received any data from Bluetooth or PC, also check the 

angle if critical which will trigger the buzzer, if an obstacle were detected it will trigger the 

buzzer to send an alarm (beep), likewise for the detectHole function. 
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4.2.3 Hardware connection  

 

 

Figure 4.3: Camera Surveillance 

The above Figure 4.3 shows  the strollers camera’s view point, the chosen angle is 

focused on showing the baby sitting in the stroller. In the camera’s application we can move 

the camera’s angle in 360 view, we can also mute and unmute the sound around the stroller.  
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Figure 4.4: Camera Surveillance Night Mode  

The above Figure 4.4 shows  the strollers camera’s view point in night mode, the chosen 

angle is focused on showing the baby sitting in the stroller. In the camera’s application we can 

move the camera’s angle in 360 view, we can also mute and unmute the sound around the 

stroller.  
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Figure 4.5: Camera Surveillance Position 

This Figure 4.5 shows how the camera is positioned inside the stroller. It is placed above 

the baby, to show a full view of the baby and their surroundings, to ensure the baby’s safety.  
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Figure 4.6: The robot platform 

In this Figure 4.6, it shows the Rover 5 robot platform that is used for assembling all 

the hardware’s that were purchased to be installed.  
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Figure 4.7: Wrist Controller 

This Figure 4.7 shows the wrist controller that is connected to the Automatic Baby 

Stroller system. This will allow the user or the parent of the child in the stroller to be followed 

by the automatic stroller without the need to push it physically.  

 

Figure 4.8: Connection of Hardware Components 

This is the whole system of the smart stroller all put together as shown in Figure 4.8, 

the components connections are shown and how every component used organized. This 
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platform is placed beneath the stroller where it is efficient. As the DC motor should be placed 

on the ground for it to move properly. As for the rod above the platform, it is the IR sensor 

used to enable the automatic movement of the trolley.  

4.3 Power Consumption  

 

 

Equation 4.1: Power Consumption  

The power consumption can be obtained by calculating the product of the voltage and 

the current which defines the electrical power, as shown in Equation 1.1. The power 

consumption of the Automatic Baby Stroller should be calculated in order to know the amount 

of power consumed and to prevent the process from overheating or burning. An easy way to 

calculate the power of the system is to use the formula P = V x I. 

4.3.1 Power Consumption for Rover 5 Robot Platform  

𝑃𝑅𝑜𝑣𝑒𝑟 5 = 𝑉 𝑥 𝐼  

= 12 V x 160 mA = 1.92 Watts 

4.3.2 Power Consumption for Arduino Mega  

𝑃𝐴𝑟𝑑𝑢𝑖𝑛𝑜 𝑀𝑒𝑔𝑎 = 𝑉 𝑥 𝐼  

= 5 V x 500 mA = 2.5 Watts 

4.3.3 Power Consumption for HC-05 Wireless Bluetooth   

𝑃𝑊𝑖𝑟𝑒𝑙𝑒𝑠𝑠 𝐵𝑙𝑢𝑒𝑡𝑜𝑜𝑡ℎ = 𝑉 𝑥 𝐼  

= 3.3 V x 50 mA = 0.165 Watts 

4.3.4 Power Consumption for IR Distance Adapter    

𝑃𝐼𝑅 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝐴𝑑𝑎𝑝𝑡𝑒𝑟 = 𝑉 𝑥 𝐼  

= 5 V x 20 mA = 0.1 Watts 
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4.3.5 Power Consumption for Pololu IR Beacon Transceiver  

𝑃𝑃𝑜𝑙𝑜𝑙𝑢 𝐼𝑅 = 𝑉 𝑥 𝐼  

= 6 V x 50 mA = 0.3 Watts 

4.3.6 Power Consumption for SparkFun Triple Axis Accelerometer Breakout   

𝑃𝑇𝑟𝑖𝑜𝑙𝑒 𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑜𝑚𝑒𝑡𝑒𝑟 = 𝑉 𝑥 𝐼  

= 3.6 V x 20 mA = 0.072 Watts 

4.3.7 Power Consumption for Sound Electronic Buzzer    

𝑃𝐵𝑢𝑧𝑧𝑒𝑟 = 𝑉 𝑥 𝐼  

= 3 V x 20 mA = 0.06 Watts 

4.3.8 Power Consumption for GPS Module     

𝑃𝐺𝑃𝑆 𝑀𝑜𝑑𝑢𝑙𝑒 = 𝑉 𝑥 𝐼  

= 5 V x 50 mA = 0.25 Watts 

4.3.9 Total Power Consumption of Automatic Baby Stroller  

The total power consumption can be calculated by adding all the powers of the previous 

calculated components in watts.  

𝑃𝑇𝑜𝑡𝑎𝑙 = 𝑉 𝑥 𝐼  

= 1.92 + 2.5 + 0.165 + 0.1 + 0.3 + 0.072 + 0.06 + 0.25 = 5.367 watts 
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4.4 OUTCOME OF PROTOTYPE  

 

In this section, the final outcome of the porotype has been successfully implemented with 

all the features and goals that were mentioned in the previous chapters.  

 

Figure 4.9: Outcome of the Prototype 

 

Figure 4.10: Outcome of the Prototype 
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Figure 4.11: Outcome of the Prototype 

 

Figure 4.12: Outcome of the Prototyp 



Capstone Design Course 480: Automatic Baby Stroller  

77 

 

4.5 CONCLUSION  

 

In chapter 4, the implementation chapter provided all the steps of combining the 

hardware and software components in order to implement the prototype of the project the 

Automatic Baby Stroller. Their connection of the prototype was based on the discussions of 

the previous chapters as  explained and discussed. In the next chapter, it will discuss the 

evaluation of the project in terms of the impact on society, environmental, economic. It will 

also include the other people's point of view of the project and its implementation.  
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5 CHAPTER 5: EVALUATION 
 

5.1 INTRODUCTION  

 

The evaluation chapter mainly emphases on evaluation the project as a whole. This 

chapter also critically examines the main aims and objectives of the project and helps the team 

members in visualizing the main features of the project and what has been achieved. The team 

also had conducted an online survey using Microsoft Forms to get different and diverse 

responses for helping in analysing the project for better usage. Furthermore, the impact of the 

Automatic Baby Stroller on business, social and ethical perspective is further explained in this 

chapter. Finally, the chapter includes the project’s timeline for both courses in phase I & II of 

Capstone 475 & 480.  

5.2 PROJECT FUNCTIONAL REQUIREMENTS   

 

The project’s functional requirements have been evaluated according to the measured 

outcomes as shown below in Table 5.1. Note that the provided table shows the completed status 

column with its priority of completion rating between Medium and Low.  

Table 5.1: Project Functional Requirements 

FUNCTIONAL REQUIREMENTS PRIORITY STATUS 

Implementation of the stroller Must Completed 

Assembling the stroller Must Completed 

Creating the interface between the user 

and the stroller 

Must Completed 

Being able to control the baby stroller 

through mobile application 

Must Completed 

Voice commands through mobile 

application to the stroller 

Low  Not Completed  

Providing a mobile application for all 

platforms such as iOS, Android  

Medium  Completed 

Notification when the stroller is being 

moved  

Low  Completed 
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5.3 PROJECT EVALUATION  

 

5.3.1 SURVEY  

The survey was distributed online through Microsoft Forms due to the COVID-19; the 

team couldn’t distributed personally and by meeting the survey takers. On the other hand, the 

results of the survey were a good evaluation to conclude the idea of the Automatic Baby Stroller 

project that would be beneficial and successful to be sold and presented in the future market. 

For the reason that, many people agreed on the idea’s beneficial and it would help parents with 

young infants and babies and it could be used easily in different circumstances. A survey was 

conducted by the group members to obtain feedbacks regarding the Automatic Baby Stroller. 

The results indicate that the majority of respondents are (78%) between the age 18-25 and the 

rest are aged 25 and above. 89% of them are females and 11% are males, as shown in Figure 

5.1.  

 

Figure 5.1: Survey Result of Question 1 & 2 
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The survey was mostly taken by student with a 59 percentage, 15% were engineers and 

the rest of other occupation. In Figure 5.2, we find that only 15% of the respondent are parent 

while 85% are not parents. 

 

Figure 5.2: Survey Result of Question 3 & 4 

The idea of an automatic stroller is unique as 19% of the response to the question “Have 

you heard of an automatic baby stroller?” are “No”, only 19% are “yes” the rest were unsure 

as 11% answered “maybe”. When asked if they would consider buying the automatic baby 

stroller, the majority answered “Yes” at 63% and 37% answered “No”, as shown in Figure 5.3. 
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Figure 5.3: Survey Result of Question 5 & 6 

 

Figure 5.4: Survey Result of Question 7 & 8 

Among the 27 respondent that are willing to buy the automatic stroller, when asked 

how much they would be willing to pay for it, most of the responses were between 100-250 

KWD, the other prices ranged from 20-80 KWD. In 70% of the responses supported the idea 

of featuring a distance control of the stroller, as shown in Figure 5.4. 
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Figure 5.5: Survey Result of Question 9 & 10 

In Figure 5.5 shows, when asked if the stroller needed any improvement 52% answered 

“Yes” and 13% answered “No”. Some of the received suggestion of improving the stroller 

were, “Automatic bottom to stopping and moving, USB cable for emergencies, maybe a screen 

so the mother can see her baby when she walks while he sleeps” by Anonymous, another 

Anonymous answered, “To have a location tracker, be more comfy , less weight , easy to 

compact and have pockets”, others suggested to add cameras as well and sound alerts, also for 

it to be easy to carry and comfortable.  
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Figure 5.6: Survey Result of Question 12 

Finally, the last two question’s response were when asked if the automatic stroller will 

forgo the assistant of a nanny when going out, 52% answered with “Yes” and 48% answered 

“No”. And around whether people will trust the automatic baby stroller 44% were unsure and 

answered “maybe”, 26% would trust the stroller as they answered “yes” and 30% answered 

“No”, as shown in Figure 5.6.  

5.4  TARGET MARKET  

 

The Automatic Baby Stroller main targeted market is primarily and generally for parents 

with infants and babies. The idea of the project is considered one of a kind in the current market 

of babies stroller and it is very beneficial and advantageous for them to help during shopping, 

doing groceries, at the airports, and even visiting public places such as gardens. On the other 

hand, another possible market that would be interested in the project idea of the Automatic 

Baby Stroller are companies and manufacturer of famous babies supplies such as Mothercare 

Company and Mamas & Papas.  

5.5 PROJECT IMPACTS  

 

The Automatic Baby Stroller has the influence on several contexts, and the following 

sections will denote the project’s impact on each different context.  
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5.5.1 GLOBAL IMPACTS 

The Automatic Baby Stroller is a device that can improve the experience of parents and 

their infants and babies to keep them secured at all time during movement. It will improve their 

connection when they are out of their homes and houses that their experience will be easily 

handled through the automatic stroller. The Automatic Baby Stroller can be global since it can 

be used by many parents at any time all around the world.  

5.5.2 BUSINESS IMPACTS 

In terms of the business impacts of the Automatic Baby Stroller, the project will 

increase the rate of buying an automatic strollers than the regular ones which will positively 

lead to better outcomes of the sales. As a result, these outcomes will increase the demand and 

productivity of the Automatic Baby Stroller as its very beneficial to new parents with infants 

and babies. Furthermore, the automatic stroller usage will reduce the need of assistance such 

as nannies. These effects can also be positive, where parents get to spend more time with their 

child outside of their house. The project’s idea is not yet implemented in the Arabic Gulf 

countries and varlet in the outside world as researched, the project is unique of its kind. 

Therefore, the project will lead a good business and profit for the team to be sold for famous 

companies and interested customers. 

5.5.3 ECONOMIC IMPACTS 

The project is not costly and considered as an inexpensive compared to other strollers 

in the market. The Automatic Baby Stroller is considered economical in sense that it saves time 

and effort since the stroller is aimed for multitasking and lowering the effort that is done by the 

parents of the child. For example, the parent of the baby do not have to put the effort in pushing 

the stroller if their hands are full due to holding groceries on both hands; the user of the stroller 

will enable the function of the stroller to move on its own when it’s close to the user. Therefore, 

the user of the stroller or the parents do not need an extra assistance while they are out of their 

houses with their baby.  

5.5.4 SOCIAL IMPACTS 

Social impacts are considered a significant element of the project that effects people, 

community, and the society. This impact could be both positive and negative at the same time. 

For the Automatic Baby Stroller, the social impact could deliver a positive impact where it can 

enhances the experience of going out with a baby or infant without the need of help and others 
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assistance. This solution could aid and help in bonding the infant or the baby with their parents 

at all time.  

5.5.5 ENVIRONMENTAL IMPACTS 

For the environment impact that is focused on affecting the surroundings and the 

environment from the production of the project’s idea. Since the Automatic Baby Stroller is 

heavily dependent on electrical components that needs charging only and doesn’t emit any 

emissions such as gas or oil. Therefore, the project has successfully worked on minimizing the 

adverse effect on the surrounding of the environment and reducing the negative impact.  

5.6 CONCLUSION  

 

In this fifth chapter, it introduced the project’s targeted market, the impacts in different 

contexts such as the business, social, environmental, economic, and a conducted online survey. 

Moreover, the project scope of evaluation was justified that each project objective was 

mentioned alongside with its priority. Furthermore, the engineering ethical consideration were 

discussed.  
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6 CHAPTER 6: CONCLUSION AND FUTURE WORK 
 

6.1 INTRODUCTION  

 

In chapter six, it goes through summarizing the project’s idea and what has been done 

and achieved based on the previous chapters. As well as the team’s overall effort in designing 

and implementing the project of the Automatic Baby Stroller. Also, the chapter includes the 

improvements that could be done as a future work.  

6.2 WHAT HAS ALREADY BEEN ACHIEVED  

 

Chapter one, the introduction chapter that had discussed the problem statement, aims and 

objectives of the project as well as the BOCR analysis that includes the benefits, opportunities, 

costs, and risks. On the other hand, in chapter two it discussed different literature reives that 

were either similar in idea or objective. This chapter helped in understanding the next steps of 

implementing the project of the Automatic Baby Stroller. In chapter three, it includes the 

team’s effort in finding the most suitable hardware and software component. This chapter also 

included the final total budget cost table. While in chapter four, the implementation chapter it 

deliberated how all the purchased components in chapter three are connected together and the 

integration of the whole project. Differently, in chapter five it comprised and examined the 

view of a sample online survey regarding the product of the Automatic Baby Stroller. Also, it 

includes the discussion of the targeted market for the proposed product and a brief discussion 

about the impacts in different context.  

6.3 PROJECT PROGRESS  

 

In the following chart it will show the timeline of all the done tasks that is for both courses 

of Capstone Design 475 & 480, as shown in Figure 6.1 and 6.2. For Capstone 480, the team 

had set those date and will try to stick to it for project completion.  
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Figure 6.1: Capstone 475 Gantt Chart 

 

Figure 6.2: Capstone 480 Gantt Chart 

6.4  FUTURE WORK  

 

A great process has been done throughout the progress of the presented project. there are 

plenty of viewpoints and recommendations that can be considered to develop the Automatic 

Baby Stroller system. These suggested and recommended features will allow the product idea 

to be more effective and applicable for the user:  

1. To have a programmed bracelet that connects to the baby’s stroller; when the user walks 

the stroller moves by closely and at the same speed.  
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2. The stroller can be controlled through an installed tablet screen on the stroller for better 

user experience  

3. A special installed compartment installed on the stroller for keeping the child’s drinks 

and food cool.  

6.5 CONCLUSION  

 

In conclusion, chapter six sums up all the significant details of the presented project 

through the project’s progress timeline for both Capstone 475 and Capstone 480 courses. 

Moreover, the chapter discussed the future works that could be implemented for better user 

enhancement and improvements. All team members are happy with the what has been achieved 

so far. There are for certain some obstacles and difficulties that we as team had to solve and 

overcome. All in all, the experience of working together and trying to find a solution for every 

task to make it easier for parents to look after their child easily.  
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APPENDIX A 
 

SURVEY QUESTIONS  

1. Age  

o 18 to 25  

o 26 to 33 

o 34 to40  

o 40 plus   

2. Gender  

o woman  

o man  

o prefer not to say  

3. Occupation  

o student  

o engineer  

o business  

o doctor  

o other  

4. Are you a parent? 

o yes  

o no  

5. Have you heard of an automatic baby stroller ? 

o yes  

o no  

o maybe  

6. Would consider buying the automatic baby stroller?  

o yes  

o no  

7. How much are you willing to pay for this automatic stroller? (KWD)  

o amount 

8. If there was a feature where you could control the stroller From a distance, do you think 

it will be useful for?  

o Yes  
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o no  

o maybe  

9. Do you think the current baby stroller needs any improvement/update?  

o yes  

o no  

10. If yes, what do you suggest?  

o Suggestion  

11. Do you think that automatic stroller will forgo (go without)the assistant of a nanny 

when going out?  

o Yes  

o no  

12. Do you trust the automatic stroller?  

o yes  

o no  

o maybe  

SURVEY RESULTS  
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APPENDIX B 
 

CODE 

Code of the Stroller  

#include <TinyGPS.h> 

TinyGPS gps; 

 

//Motor A 

#define M1Direction1 2 

#define M1Direction2 4 

#define M1PWM 3 

//Motor B 

#define M2Direction1 8 

#define M2Direction2 10 

#define M2PWM 9 

 

#define IR_OBSTACLE A1 

#define IR_HOLE     A0 

 

#define OBSTACLE_RANGE 40 

#define HOLE_RANGE 15 

 

#define BUTTON_MODE 7 

#define BUZZER      12 

 

#define IR_DIR_W A8 

#define IR_DIR_S A9 

#define IR_DIR_E A10 

#define IR_DIR_N A11 
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#define IR_DETECT_LEVEL 100 //Less than 

 

#define IR_COUNT 10 

 

#define speedMax 100 

#define speedMaxLeftRight 150 

 

#define ANGLE_X A5 

#define ANGLE_Y A6 

 

bool followAuto = false; 

bool changeMode = true; 

 

int countW = 0; 

int countS = 0; 

int countE = 0; 

int countN = 0; 

 

int robotControlData; 

int countToSend = 0; 

 

unsigned long previousMillis = 0; 

const long interval = 300; 

 

bool flagHole = true; 

bool flagObject = true; 

bool flagAngle = true; 

void setup() { 

  pinMode(M1Direction1, OUTPUT); 

  pinMode(M1Direction2, OUTPUT); 

  pinMode(M1PWM, OUTPUT); 
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  pinMode(M2Direction1, OUTPUT); 

  pinMode(M2Direction2, OUTPUT); 

  pinMode(M2PWM, OUTPUT); 

 

  pinMode(BUTTON_MODE, INPUT); 

  pinMode(BUZZER, OUTPUT); 

 

  Serial.begin(9600); 

  delay(100); 

  Serial3.begin(9600); 

  delay(100); 

  Serial2.begin(9600); 

  Serial.print("Simple TinyGPS library v. "); 

  Serial.println(TinyGPS::library_version()); 

  Serial.println("by Mikal Hart"); 

  Serial.println(); 

} 

 

 

void GPS_get() { 

  bool newData = false; 

  unsigned long chars; 

  unsigned short sentences, failed; 

 

  // For one second we parse GPS data and report some key values 

  for (unsigned long start = millis(); millis() - start < 1000;) 

  { 

    while (Serial2.available()) 

    { 

      char c = Serial2.read(); 
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      // Serial.write(c); // uncomment this line if you want to see the GPS data flowing 

      if (gps.encode(c)) // Did a new valid sentence come in? 

        newData = true; 

    } 

  } 

 

  if (newData) 

  { 

    float flat, flon; 

    unsigned long age; 

    gps.f_get_position(&flat, &flon, &age); 

    Serial.print("LAT="); 

    Serial.print(flat == TinyGPS::GPS_INVALID_F_ANGLE ? 0.0 : flat, 6); 

    Serial.print(" LON="); 

    Serial.print(flon == TinyGPS::GPS_INVALID_F_ANGLE ? 0.0 : flon, 6); 

    Serial.print(" SAT="); 

    Serial.print(gps.satellites() == TinyGPS::GPS_INVALID_SATELLITES ? 0 : gps.satellites()); 

    Serial.print(" PREC="); 

    Serial.print(gps.hdop() == TinyGPS::GPS_INVALID_HDOP ? 0 : gps.hdop()); 

    Serial2.println(">,"); 

    Serial2.print(flat); 

    Serial2.print(","); 

    Serial2.print(flon); 

    Serial2.println(",#"); 

  } 

 

  gps.stats(&chars, &sentences, &failed); 

  Serial.print(" CHARS="); 

  Serial.print(chars); 

  Serial.print(" SENTENCES="); 

  Serial.print(sentences); 
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  Serial.print(" CSUM ERR="); 

  Serial.println(failed); 

} 

 

 

bool angleStatus() { 

  int X = analogRead(ANGLE_X) - 500; 

  int Y = analogRead(ANGLE_Y) - 500; 

  if (X < -30 || X > 100 || Y < -30 || Y > 100) { 

    Serial.println("Angle Warning!"); 

    return true; 

  } 

  return false; 

} 

void chkButton() { 

  if (digitalRead(BUTTON_MODE) == HIGH && changeMode) { 

    changeMode = false; 

    Serial.println("Automatic Mode"); 

    followAuto = true; 

    delay(100); 

    digitalWrite(BUZZER, HIGH); 

    delay(100); 

    digitalWrite(BUZZER, LOW); 

    delay(100); 

    digitalWrite(BUZZER, HIGH); 

    delay(100); 

    digitalWrite(BUZZER, LOW); 

    delay(100); 

  } 

  else if (digitalRead(BUTTON_MODE) == HIGH && !changeMode) { 

    changeMode = true; 
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    Serial.println("Stop Follow Automatic"); 

    followAuto = false; 

    delay(100); 

    digitalWrite(BUZZER, HIGH); 

    delay(200); 

    digitalWrite(BUZZER, LOW); 

    delay(100); 

  } 

} 

 

bool NORTH() { 

  if (analogRead(IR_DIR_N) < IR_DETECT_LEVEL) { 

    return true; 

  } 

  else { 

    return false; 

  } 

} 

 

bool EAST() { 

  if (analogRead(IR_DIR_E) < IR_DETECT_LEVEL) { 

    return true; 

  } 

  else { 

    return false; 

  } 

} 

 

 

bool WAST() { 

  if (analogRead(IR_DIR_W) < IR_DETECT_LEVEL) { 
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    return true; 

  } 

  else { 

    return false; 

  } 

} 

 

bool SOUTH() { 

  if (analogRead(IR_DIR_S) < IR_DETECT_LEVEL) { 

    return true; 

  } 

  else { 

    return false; 

  } 

} 

 

int getDirection() { 

  unsigned long currentMillis = millis(); 

  if (NORTH()) { 

    countN++; 

  } 

 

  if (EAST()) { 

    countE++; 

  } 

 

  if (WAST()) { 

    countW++; 

  } 

 

  if (SOUTH()) { 
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    countS++; 

  } 

  if (currentMillis - previousMillis >= interval) { 

    Serial.print("W:"); 

    Serial.print(countW); 

    Serial.print("\t"); 

    Serial.print("S:"); 

    Serial.print(countS); 

    Serial.print("\t"); 

    Serial.print("E:"); 

    Serial.print(countE); 

    Serial.print("\t"); 

    Serial.print("N:"); 

    Serial.print(countN); 

    Serial.println("\t"); 

 

    if (countN > IR_COUNT && countW < IR_COUNT && countE < IR_COUNT) { 

      Serial.println("Direction is North"); 

      return 1; 

    } 

    else if (countN > IR_COUNT && countW > IR_COUNT && countE < IR_COUNT) { 

      Serial.println("Direction is North-West"); 

      return 2; 

    } 

    else if (countN > IR_COUNT && countW < IR_COUNT && countE > IR_COUNT) { 

      Serial.println("Direction is North-Eest"); 

      return 3; 

    } 

    else if (countN < IR_COUNT && countW > IR_COUNT && countE < IR_COUNT) { 

      Serial.println("Direction is West"); 

      return 4; 
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    } 

    else if (countN < IR_COUNT && countW < IR_COUNT && countE > IR_COUNT) { 

      Serial.println("Direction is Eest"); 

      return 5; 

    } 

    else { 

      Serial.println("Direction is STOP"); 

      return 0; 

    } 

    countW = 0; 

    countS = 0; 

    countE = 0; 

    countN = 0; 

 

    previousMillis = currentMillis; 

  } 

} 

void LT() { 

  digitalWrite(M1Direction1, LOW); 

  digitalWrite(M1Direction2, HIGH); 

  analogWrite(M1PWM, speedMaxLeftRight); 

 

  digitalWrite(M2Direction1, HIGH); 

  digitalWrite(M2Direction2, LOW); 

  analogWrite(M2PWM, speedMaxLeftRight); 

} 

 

void RT() { 

  digitalWrite(M1Direction1, HIGH); 

  digitalWrite(M1Direction2, LOW); 

  analogWrite(M1PWM, speedMaxLeftRight); 
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  digitalWrite(M2Direction1, LOW); 

  digitalWrite(M2Direction2, HIGH); 

  analogWrite(M2PWM, speedMaxLeftRight); 

} 

 

void FD() { 

  digitalWrite(M1Direction1, LOW); 

  digitalWrite(M1Direction2, HIGH); 

  analogWrite(M1PWM, speedMax); 

 

  digitalWrite(M2Direction1, LOW); 

  digitalWrite(M2Direction2, HIGH); 

  analogWrite(M2PWM, speedMax); 

  //delay(750); //go for 1 second 

  //stop(); //stop 

} 

 

void BK() { 

  digitalWrite(M1Direction1, HIGH); 

  digitalWrite(M1Direction2, LOW); 

  analogWrite(M1PWM, speedMax); 

 

  digitalWrite(M2Direction1, HIGH); 

  digitalWrite(M2Direction2, LOW); 

  analogWrite(M2PWM, speedMax); 

 

  //delay(750); //go for 1 second 

  //stop(); //stop 

} 
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void stop() { 

  analogWrite(M1PWM, 0); 

  analogWrite(M2PWM, 0); 

  countW = 0; 

  countS = 0; 

  countE = 0; 

  countN = 0; 

} 

 

bool detectHole() { 

  float distance = 2076 / (analogRead(IR_HOLE) - 11); 

  Serial.print("Hole Dis: "); 

  Serial.println(distance); 

  if (distance >= 4 && distance <= 30) { 

    if (distance > HOLE_RANGE) { 

      Serial.println("There is OBSTACLE"); 

      return true; 

    } 

    else { 

      return false; 

    } 

  } 

  else 

    return true; 

} 

 

boolean detectObject() { 

  float Dis = 0; 

  int distance = analogRead(IR_OBSTACLE); 

  //4.8/(VoltageRatio - 0.02) 

  Dis = 4800.0 / (distance - 20.0);//0-1024 to cm value 
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  //Dis = 9462 / (distance - 16.0);//0-1024 to cm value 

  Serial.print("Object Dis: "); 

  Serial.println(Dis); 

  if ((Dis >= 10) && (Dis <= 80)) { 

    //Serial.print("Distance [10-80] : "); 

    //Serial.println(Dis); 

    if (Dis < OBSTACLE_RANGE ) { 

      Serial.println("There is OBSTACLE"); 

      return true; 

    } 

    else { 

      Serial.println("NO OBSTACLE"); 

      return false; 

    } 

    //delay(500); 

    return false; 

  } 

  else { 

    return false; 

  } 

} 

void controlPC() { 

  if (Serial.available()) { 

    robotControlData  = Serial.read(); 

    Serial.println(robotControlData); 

    if (robotControlData == '1') { 

      FD(); 

    } 

    else if (robotControlData == '2') { 

      BK(); 

    } 
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    else if (robotControlData == '3') { 

      LT(); 

    } 

    else if (robotControlData == '4') { 

      RT(); 

    } 

    else if (robotControlData == 'G') { 

      GPS_get(); 

    } 

 

    else { 

      stop(); 

    } 

  } 

  //delay(500); 

} 

 

void controlBlutooth() { 

  if (Serial3.available()) { 

    robotControlData  = Serial3.read(); 

    Serial.println(robotControlData); 

    if (robotControlData == '1') { 

      FD(); 

    } 

    else if (robotControlData == '2') { 

      BK(); 

    } 

    else if (robotControlData == '4') { 

      LT(); 

    } 

    else if (robotControlData == '3') { 
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      RT(); 

    } 

    else if (robotControlData == 'G') { 

      GPS_get(); 

    } 

    else if (robotControlData == 'A') { 

      changeMode = false; 

      Serial.println("Automatic Mode"); 

      followAuto = true; 

      delay(100); 

      digitalWrite(BUZZER, HIGH); 

      delay(100); 

      digitalWrite(BUZZER, LOW); 

      delay(100); 

      digitalWrite(BUZZER, HIGH); 

      delay(100); 

      digitalWrite(BUZZER, LOW); 

      delay(100); 

    } 

    else if (robotControlData == 'M') { 

      changeMode = true; 

      Serial.println("Stop Follow Automatic"); 

      followAuto = false; 

      delay(100); 

      digitalWrite(BUZZER, HIGH); 

      delay(200); 

      digitalWrite(BUZZER, LOW); 

      delay(100); 

    } 

    else { 

      stop(); 
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    } 

  } 

} 

 

void loop() { 

  controlBlutooth(); 

  controlPC(); 

  chkButton(); 

  if (angleStatus()) { 

    digitalWrite(BUZZER, HIGH); 

    if (flagAngle) { 

      flagAngle = false; 

      Serial3.print("S"); 

      delay(2000); 

    } 

  } 

  else { 

    flagAngle = true; 

    digitalWrite(BUZZER, LOW); 

  } 

 

  if (detectObject()) { 

    digitalWrite(BUZZER, HIGH); 

    delay(50); 

    digitalWrite(BUZZER, LOW); 

    delay(50); 

    stop(); 

    if (flagObject) { 

      flagObject = false; 

      Serial3.print("O"); 

      delay(2000); 
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    } 

  } 

  else { 

    flagObject = true; 

  } 

 

  if (detectHole()) { 

    digitalWrite(BUZZER, HIGH); 

    delay(250); 

    digitalWrite(BUZZER, LOW); 

    delay(100); 

    stop(); 

 

    if (flagHole) { 

      flagHole = false; 

      Serial3.print("H"); 

      delay(2000); 

    } 

  } 

  else { 

    flagHole = true; 

  } 

 

  if (followAuto) { 

    switch (getDirection()) { 

      case 1://FWD 

        FD(); 

        break; 

      case 5://Left 

        LT(); 

        break; 
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      case 4://Right 

        RT(); 

        break; 

    } 

  } 

} 

 

 

 

 

 

 

 

 

 

 

 

 


