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Abstract 

Cars are necessary in people lives, and they must be protected from various weather factors such 

as heat, rain, and sand storms. However, when people drive to places and want to park, they 

always seek for shaded parking lots to prevent heat and sunlight, or search for multi floored 

parking. Unfortunately, not all the places people go to have these features, they only have 

parking yards with no shades. By parking vehicles in such places will be more vulnerable to 

various weather conditions, which will affect cars negatively. As a result, car paint, interior 

components and decoration will be damaged, and this will make people pay more money to fix 

the damages occurred due to unshaded parking lots.  

 Through the proposed project, we seek to provide a portable smart car shade that 

provides the required protection of the car that are known and available in the rest of the 
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umbrellas. Since it is a portable car shade, this means that it will be attached on the car when 

parking at unshaded parking lots. Nevertheless, what distinguishes this car umbrella is that it has 

two ways of usage, by phone application and by remote controller. The phone application is used 

to turn on and off the umbrella, and it has a security system consists of an alarm, and sensors. 

This system will notify the user in case of theft, or if he or she forgot to close and detach the 

shade. Moving on the sensors, which will monitor the weather while the car, is parked and 

measures the temperature on the surface of vehicles. Moreover, through these sensors the car 

shade will be controlled automatically when opening and closing. Another feature is the car 

shade has two ways of power, by PV cells attached on the shade that will be used as a backup 

power system, and traditional charging battery.  
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CHAPTER 1: INTRODUCTION 
 

1.1 EXECUTIVE SUMMARY 

Over time, man has used engineering science to discover ways that makes human life 

simpler and easier, by adding solution to any problem encountered using modern technology. 



11 
 

From this concept we came up with discovering approaches to add protection to the cars to make 

sure that it’s protected from the any weather condition may cause harm to the car. 

At the beginning of the semester, we introduce the idea of "Portable Car Shade” to 

Dr.Seyed E. Esmaeili. Dr.Seyed E. Esmaeili encourage us to implement the project because of its 

great benefit. The team were ready for the project and excited to implement it in reality. 

So as to execute this task, we asked more about comparable items and concentrate on the 

structure of these items, at that point we manage to make a clear plan about the project. 

1.2 PROBLEM STATEMENT 

 

As known in Kuwait and Middle East countries, the temperature in summer reach high 

levels, so it is important to protect the car and minimize the damage caused by the high 

temperature. The damage that the extreme heat may cause to the car can reach to the car battery, 

the battery inside the care contains water and acid, when the heat reaches the battery the 

temperature of the battery starts to rise and the water inside it will evaporate fast and that will 

leave the lead plates exposed. When the temperature drops again the battery will no longer able 

to start the car engine again. Keeping the car in the shed as much as possible will eliminate this 

problem. Moreover the high heat may affect the gas, the gas evaporate quickly in hot vehicles. 

Keeping the car in shade will prevent the gas from evaporate so it will improve the fuel 

economy. Leaving the car in unshaded parking will cause the heat to rise more inside the car. 

The heat inside the car will be more than the heat outside the car. If we say that the heat outside 

is 40 the heat inside the car will be 50 after one hour. This heat may cause death to babies or 

pets, also may cause fainting to adults. 
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1.3 THE SOLUTION 

As a solution to this problem, we proposed portable car shed this car shed attached 

manual above the vehicle. The main function of this car shed is to shield the car from daylight, 

rain, and sand. Moreover this car shed will be opened and shut by two options either mobile 

application or remote control. The system will give alarm when the temperature came to high 

level. Also the car shed will be shut and gives alarm to the user indicating any movement.  

This can be associated with an application that chips away at cell phones so they can be 

opened and shut the umbrella through the application and can be set up the caution by interfacing 

the application sensors sent sign-on account of the development of the vehicle or the undesirable 

condition of ready activity and consequently will go about as an alert gadget too.  

1.4 GOALS 

Our proposed project (Portable Car Shade) means to expand productivity, diminish the 

danger of leaving the car under the sun in summer and to be as security system.  

The following goals will be achieved by the end of this project: 

 To prepare a sample of Portable Car Shade. 

 To design smart and secure Portable Car Shade. 

 To decrease the risk of thieving the car. 

1.5 OBJECTIVES 

A major objective of the framework is to structure a model for the Portable Car Shade. 

This shade comprises of two sections, the initial segment is the umbrella and the second part is 

the control unit. It will be associated with the portable application so as to enable the client to kill 
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on and turn the alert framework, likewise this application enables the client to open the umbrella 

and close it  

Furthermore, the main objectives of our Portable Car Shade are: 

 To provide a User-Friendly system. 

 To provide a system that can do the following: 

a. The umbrella can be controlled by a mobile application. 

b. The umbrella can open and close automatically according to the sensor’s value. 

 To provide an umbrella with an alarming system in case the car moved. 

 To provide an umbrella with a solar system. 

 To provide an interface for the user: 

a. To set up the time for opening the umbrella. 

b. To open and close the umbrella. 

1.6 PROJECT STRENGTHS, WEAKNESSES, OPPORTUNITIES AND 

THREATS ANALYSIS. 
So as to assess out Portable Car Shade venture, there is a typical examination must be led, 

this investigation is SWOT investigation, which decides the Strengths, Weaknesses, 

Opportunities, and Threats anticipated for the project. Table 1.1 presents the project SWOT 

analysis. 
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Table 1.1 Project SWOT Analysis 

Strengths 

 User-friendly  

 Powerful and efficient 

 Secure 

 Portable 

Weaknesses 

 Some items not available in Kuwait 

 

Opportunities 

 Always we can develop our system 

according to the required features.  

 

Threats 

 Late arrival of ordered items 

 Overall financial costs 

 Heavy weight system 

 

 

1.7 TEAM SWOT ANALYSIS 

SWOT analysis isn't just for frameworks, once in a while we need it to look at this 

examination to have a thought regarding capacities of this group, which helps for better task 

arranging. Likewise, these examinations demonstrate the issue that the group may look amid the 

procedure of tasks planning. The group SWOT Analysis is shown in Table 1.2. 

 

Table 1.2 Team SWOT Analyses 

Strengths.  

 the team member are at same class and 

have common study hours 

 Cooperation and  positive interaction exists 

between team members 

 Aspiration and desire to learn new skills 

Weaknesses 

 Using new components. 

 Challenges while designing. 

 Challenging while coding. 

 Several projects in one course. 
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and techniques 

Opportunities 

 To know more about programming, 

microcontrollers and smart devices. 

 Ability to create and develop a system 

that’s help people. 

Threats 

 Limited time. 

 Other objects in the same course. 

 Damage components while testing  

 

1.8 REPORT STRUCTURE 

This report consists of chapters that contain data about the issue, proposed arrangement, 

recommended plans, and execution stage just as the assessment of the procedures lastly, the 

finish of all the work done. Here we will give a rundown of the included sections in the report: 

Chapter 1: Introduction. 

This chapter includes the introduction of our proposed project, then we talk around the problem 

and explain the solution, then we talk about the goals and objectives of our project, finally we 

talk about the SWOT analysis for the proposed project and the team. 

Chapter 2: Literature Review. 

This chapter's main concentration is to compare our project with additional products and systems 

available in the market. 

Chapter 3: Design Analysis. 

This chapter explains the analysis phase and how each part functions. Moreover, the design of 

the project, the software, and hardware using the latest technologies in analysis and designing 

scenarios. 
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Chapter 4: Implementation.  

This chapter gives an idea of the developed system, by displaying parts of the development 

process and technologies used. 

Chapter 5: Evaluation. 

This chapter includes a survey and two scenarios, which describe how the Portable Car Shade 

system works. 

Chapter 6: Conclusion and Future Work. 

This chapter explains the summary of our project, and what is the plan to apply new features in 

the future. 

Appendices: Represents samples of code that are used in developing the Application. 

 References: All references used to gather the needed resources, in all phases of the project.  

1.9 CONCLUSION 

This chapter includes a detailed overview of the Portable Car Shade system and the idea 

behind it. It mainly clears the goals, objectives, and it also provides the SWOT analysis. Through 

the next chapters of the report, a detailed discussion of the project will be carried out. 
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CHAPTER 2: LITERATURE REVIEW 

In this chapter, we did a research to find products in the market that are similar to our project. 

This research helped us to focus on the development of the project by setting the strength and 

weaknesses of each product. After we investigated number of the items that have been 

discharged by certain organizations, which offer comparative administrations to the 

administration that we try to offer through our venture, as, we will look at between our 

undertaking and these items through some fundamental determinations and highlights. 
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2.1 LITERATURE SURVEY: 

2.1.1 Lanmodo Automatic Car Tent [1] 

 

 

FIGURE 2.1: LANMODO AUTOMATIC CAR TENT [1] 

Lanmodo – the wirelessly controlled smart car cover that transforms into a beach umbrella, a 

LED camping tent, or a fishing canopy.as show in figure 2.1, this umbrella also can consider as 

car tent. This tent has the following features: 

Intelligent Design Features 

This all-in-one car tent takes only 8 seconds to deploy/retract and is capable of cooling your car 

down by 36-degrees Celsius. 

User Friendly 

With installation only taking 30 seconds, the Lanmodo is designed for the mechanically-

challenged. 

Lanmodo’s Anti-Theft Feature 

The opening and closing of your car tent can only be done via its wireless companion remote – 

making it virtually impossible to steal. It’s also strapped down by four strategically placed anti-

theft belts – giving the owner an added layer of security. 
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Compatible & Versatile 

this is not just an automatic car tent. This wirelessly controlled canopy can seamlessly morph 

into an automatic beach/yard umbrella – providing shelter to your family during the next outing. 

As a fishing tent, you can protect the crew from the dog days of summer or illuminate the local 

casting spot by simply connecting LED lights to the USB port.  

 

2.1.2 YEEGE Universal Fit Car Sun Shade [2] 

 

Figure 2.2: YEEGE Universal Fit Car Sun Shade [2] 

 

 Car Shade Canopy Covers Sun Visitors Blocker Protection Roof Umbrella Travel Accessories 

Reduce interior temperature up to 25℃(45℉) Car Sun Shade Covers Umbrella Travel 

Accessories Universal Fit UV Protection Outdoor Hood Sun Visitors Blocker: keep cool in 

your car, emission reduction and fuel saving 

 it fits the car less than 7 seats .Easy installation: 30's install & 10's remove 

 98% UV Ray Reflect: silver coated PEVA material, significant delay of aging of the interior 

decorations, reduce the poisonous gases. 
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 No damage to the car: high grade material (carbon steel frame, nylon banding), strong and 

durable, held by soft ABS car cushion 

 Unique designed anti-wind hooks, driving below 30km/h achievable, most preferred for 

driving learning 

 

2.1.3 Umbrella Shelter Car Hood [3] 

 

FIGURE 2.3: UMBRELLA SHELTER CAR HOOD [3]. 

 

 EASY OPERATION CAR TENT - New and Semi-automatic folded structure£¬simply push 

and pull to fold and unfold. 

 FOLDED AND PORTABLE - 33in/85cm in length after folded up in a storage bag. 5.6kg 

only, with no extra burden to your trunk. 

 DOUBLE WINDPROOF DESIGN - Protective to both the umbrella and the car. Hold strong 

on the roof in the stormy wind. 

 CUSTOMIZED DESIGN - Open size: W90*L177in (W2300*L4500mm).SUNSCREEN Air 

is Ventilated between the tent and the car, proven effective block of heat to be transmitted into 

car in rising temperature. 
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 MULTI CAR PROTECTION  

 

 

2.1.4: NINTE Car Tent [4] 

 

FIGURE 2.4: NINTE CAR TENT [4]. 

 

  ONE CLICK SETUP WITH REMOTE - Automatically fold and unfold with a remote 

control device. 

 FOLDED AND PORTABLE - 33in/85cm in length after folded up in a storage bag. 6kg only, 

with no extra burden to your trunk. 

 DOUBLE WINDPROOF DESIGN - Protective to both the umbrella and the car. Hold strong 

on the roof in the stormy wind. 

 CUSTOMIZED DESIGN - Open size: W82*L157in (W2100*L4000mm).The Air is 

Ventilated between the tent and the car proven effective block of heat to be transmitted into 

car in rising temperature. 

 MULTI CAR PROTECTION  
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2.1.5 VEHICLE SUN SHADES [5] 

 

Figure 2.5 VEHICLE SUN SHADES [5] 

Vehicle Sun Shades may be positioned to shield a vehicle interior from either an interior or 

exterior location. AS an example, interior Sun Shades include folding card board Sun shades for 

placement behind vehicle windshields. Other types of interior windshield Sun shades include fan 

like Venetian blind arrangements, and designs consisting of fabric Supported by elongated loops 

of Spring-like material. In addition to the interior Sun Shades, exterior Sun Shades may also be 

used. For example, an exterior Sun Shade may consist of a thin layer of fabric or plastic to lie on 

the exterior Surface of the windshield. As shown in figure2.5 

 

2.1.6 SUN SHIELD ASSEMBLY [6] 
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Figure 2.6 SUN SHIELD ASSEMBLY [6] 

The present invention is a sun shield assembly that has a suction cup which can attach the shield 

to the windshield of an automobile. The shade has a flexible opaque sheet that is attached to a 

flexible frame. The frame is constructed to be folded and twisted into a plurality of concentric 

loops that can be placed in a pouch for storage. The suction cup couples the sheet to the 

windshield and is constructed to be easily removed from the opaque sheet, so that the frame can 

be folded into the concentric loops. The shield is typically large enough to cover the wind shield 

of most commercially available automobiles. The suction cup is coupled to the glass and places 

the entire shield adjacent to the windshield. The present invention therefore provides a sun shield 

assembly which completely covers the windshield of an automobile. Therefore it is an object of 

the present invention to provide a foldable sun shield assembly that can place the entire shield 

adjacent to the windshield of an automobile. As shown in figure 2.6 

2.2 COMPARISON BETWEEN SIMILAR PROJECTS AND THE PROPOSED 

PROJECT  

Table 2.1 shown below compares between our project and the other projects that has been 

released in the same field of Car Tents and umbrellas systems. The table includes the different 

typed of functions, the various components used, the control and software, as well as the 

advantages and features of each project. 
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Table 2.1: Comparison between surveyed projects. 

Paper 

Ref 

Name of 

the System 

Remote 

Control 

Style 

Installation 

Duration 

of 

opening 

Automatic Price 

[1] 

Lanmodo 

Automatic 

Car Tent 

wireless Fixed  8 Seconds Yes 299 $ 

[2] 

YEEGE 

Universal 

Fit Car Sun 

Shade 

wireless Portable 
30   

Seconds 
No 91 $ 

[3] 

Umbrella 
Shelter Car 

Hood 

wireless Portable 
30 

Seconds 
No 179 $ 

[4] 
NINTE Car 

Tent 
wireless Portable 

30 

Seconds 
No 299 $ 

[5] 

VEHI CL E 

SUN 

SHADES  
- Portable - Yes - 

[6] 

SUN 

SHI EL D 

ASSE MB

LY 

- Portable - Yes - 

 
Portable 

Car Shade 

Mobile 

Applicati

on 

Fixed 20 Yes 150 $ 

 

 

As we see, we compare between our project and some products available in market, we can see 

that only our project comes with mobile application. 

 

2.3 CONCLUSION: 

In this chapter, we talked about some projects similar to our project, all these products 

work on the same logic. This comprehensive review of the literature has outlined the types of 

Car tents and car umbrellas. Hence, future products should be aware of the missed features so as 

to enhance them. 
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CHAPTER 3 
 

Design Analysis 
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3.1 DEVELOPMENT METHODOLOGY 

To build a project based on the requirements with managed and clear stages we need a 

process named "development methodology" .In our project (Portable Car Shade) we used the 

iterative model to build the system, it is suitable model since the system design needs to be 

changed after failure are occurred. This model starts by creating a rough design in the first 

iteration, then the product is reviewed and improvements are suggested for the next design. The 

process continues until the final design is achieved and satisfies the goals and objectives of the 

system. The Portable Car Shade project first starts by identifying the main system and clearly 
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defines the requirements. After completing the first design based on the listed requirements, the 

first design will be analyzed and improvements are suggested. The new design with the 

suggested improvement will be created and the process will be repeated until the desired design 

is achieved with minimum defects.  Figure 3.1 shows the iterative model. 

Requirement 

Design 

Implement

Test 
 

Figure 3.1 Iterative Model 

 

 

 

 

 

 

3.2 SYSTEM REQUIREMENT 

The system requirements are the description of the outcome and services of the project and 

constrains on the functions offered by the system.  They are divided into functional and non-

functional requirements.  

3.2.1 FUNCTIONAL: 
Table 3.1: Functional requirements 

Requirement Priority 
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Providing a strong and suitable system High 

Provide secure system compatible with real time. High 

Provide an easy to controlling system. Medium 

Provide a system with sound alarms. High 

Provide light weight system. High 

 

3.2.2 NON-FUNCTIONAL: 

 Reliable: 

o They system should keep running all the time. 

 User friendly  

o The system should be easy for the user to use. 

 Safety: 

o The system must provide with security feature well.  

 Cost: 

o The system should have acceptable price. 

 

3.3 SYSTEM’S WORK FLOW 
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Figure 3.2: System's work flow  

 

The suggested design mainly using a shade for covering the car, but this shade will work 

manually and automatically. We say manually but actually we’ll not open the shade by our 

hands, but we’ll use a mobile application connected to the shade via Bluetooth, then the user can 

control (open, close) the shade. 

So we’ll use in this project a Bluetooth, also we use sensor to check the temperature and 

sensor for movement, we used also a buzzer which will help in alarming. 

As we see in the work flow above (figure 3.2) this system at first will check the 

connectivity with Bluetooth, then in case it was connected will allow the user to control the 
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shade by selecting the task (open or close), also can set the security mode (which will use the 

movement sensor) to alarm the user in case of un wanted movement. 

Also we used temperature sensor, this sensor will help in case we stop for long time in 

sunny place, so it will check the temperature and according to the value it will open the shade. 

3.4 SYSTEM ARCHITECTURE AND BLOCK DIAGRAM 

System Architecture is a model that defines the structure and behavior of a system. 

Basically, it is a representation of the system that contains the system components, and the 

relationships between them including the direction of transferring data. Figures 3.3and 3.4 

represent the block diagram and the system’s architecture of the proposed project. 

 

Figure 3.3: System Block Diagram 
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Figure 3.4: System architecture 

 

3.5 Components 

Depending on the architecture diagram and analysis of our project, we detect the 

requested components. we start to search on it and try to order it through internet because some 

of the part are not available in local market. Before we purchase the components, we read about 

them and compare between many different types of each component, then we decide to order the 

suitable components with good price and desired functionality. A list of purchased components 

will be provided with brief description about the use of each component in the project. Each 

hardware item has a specific function and interaction with other components. All devices interact 

together to produce the expected outcomes.   
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3.5.1 Microcontroller  

 

Arduino Uno- R3 SMD:  
 
 

 

Figure 3.5: Arduino Uno- R3 SMD [7]. 

We use An Arduino as microcontroller motherboard, in the market we find many models and 

brands of Arduino like Arduino Mega (ATmega2560 microcontroller, 54 Digital I/O) and 

Arduino Uno- R3 SMD, we choose Arduino Uno- R3 SMD because it is open source so it is easy to use 

to develop stand-alone interactive objects or can be connected to software on the computer. The Arduino 

Uno SMD is a version of the Arduino Uno, but uses a surface mount version of the Atmega328P instead 

of the through-hole version. This version was made in response to a shortage in supply of the through-

hole Atmega328P. The board is based on the ATmega328. It has 14 digital input/output pins (of which 6 

can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB connection, a power 

jack, an ICSP header, and a reset button. It contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power it with an AC-to-DC adapter or battery to get 

started.  

The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver 

chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial converter. 

Microcontroller Features Price selected 

Arduino Uno   featuring the ATmega328P 

microcontroller 

$45.00 YES 

Arduino Mega  microcontroller board based on the 

ATmega2560 

$56.70 NO 
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3.5.2 Wireless Bluetooth: 

  

HC-06 wireless Bluetooth 

  

Figure 3.6: HC-06 wireless Bluetooth [8]. 

The HC-06 is a class 2 slave Bluetooth module designed for transparent wireless serial 

communication. Once it is paired to a master Bluetooth device such as PC, smart phones and 

tablet, its operation becomes transparent to the user. All data received through the serial input is 

immediately transmitted over the air. When the module receives wireless data, it is sent out 

through the serial interface exactly at it is received. No user code specific to the Bluetooth 

module is needed at all in the user microcontroller program. 

The HC-06 will work with supply voltage of 3.6VDC to 6VDC, however, the logic level of RXD 

pin is 3.3V and is not 5V tolerant. A Logic Level Converter is recommended to protect the 

sensor if connect it to a 5V device (e.g. Arduino Uno and Mega). 

 

Bluetooth Transceiver Module HC-05 [9] 
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     Figure 0.1: Bluetooth Transceiver Module HC-05 [9] 

HC-05 is a serial port that can send and receive data. The different between this module and 

HC-06 is that this type can act as master or slave. That is mean the HC-05 can initiate a connection 

to another device. The HC-05 can connect to other modules [9]. 

 

Table 0.4: Selected Bluetooth Module 

Bluetooth Transceiver MODULE Features Price selected 

Bluetooth Transceiver Module 

HC-06 

 

This module only can be a slave $8.99 YES 

Bluetooth Transceiver Module 

HC-05 

 

This module only can be a slave $11.11 NO 

 

 3.5.3 Buzzer: 

 

Figure 3.7 Buzzer  
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   Buzzer is a device used to make buzzing or beep when some action happened. This 

buzzer connected to the microcontroller to get the signal and start buzzing. The figure 3.7 shows 

Buzzer. The buzzer price is $1. 

 

 

 

3.5.4 TEMPERATURE SENSOR : 
 

TM36 [10] 

 

Figure 3.8: Temperature Sensor [10] 

          This sensor is easy to use, It provides a voltage output that is linearly proportional to the 

Celsius temperature, the output can be converted to temperature easily using the scale factor of 

10 mV/°C. m±2°C accuracy over temperature, ±0.5°C linearity, Operating Range: −40°C to 

+125°C[9]. The cost of Temperature Sensor is approximately to 1.5$   .The figure 3.8 shows 

Temperature Sensor. 

LM35 [11] 
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Figure 0.2: LM35 [11] 

A temperature sensor that produce an output after detecting a change in temperature. This 

sensor detects a high temperature level ranging from 55C-150C degree. It has high accuracy level 

the temperature treading accurate to 0.5C degrees. This sensor can be powered at 4V-30V, but it 

will not work in 3.3V environment which will limit it application in projects [11]. 

Selected Temperature Sensor  

 

We choose TMP36 because it will work with our system which is based on Arduino and we 

don’t need it to detect high temperature because we will use it only for checking the weather 

temperature to decide to open or close the car umbrella. 

Table 0.5: Selected Temperature Sensor 

Temperature Sensor 

 

Features Price selected 

LM35 

 

-detect higher temperature 

-more accurate 

-can be powered at 4V-30V 

$0.1 NO 

TMP36 

 

-operating voltage at 2.7-5.5 

-work well with Arduino and 3.3 
environment. 

$1.99 YES 

 

3.5.5  SPARKFUN 9DOF SENSOR STICK: 
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Figure 3.9: SparkFun 9DoF Sensor Stick [10] 

 

We use the Sparkfun 9DoF Sensor Stick. This sensor is for detecting and sensing the motion. It 

has 3-axis accelerometer,3-axis gyroscope, and 3-axis magnetometer. This sensor is easy to use 

comparing to other sensors and this is the only sensor that is available in the market. The price of 

this sensor is $22.5. 

 

3.5.6  MOTOR DRIVER 2A DUAL L298 H-BRIDGE[11]:  
 

This dual bidirectional motor driver, from Cana Kit, is based on the very popular L298 Dual H-

Bridge Motor Driver Integrated Circuit. The circuit will allow you to easily and independently 

control two motors of up to 2A each in both directions. It is ideal for robotic applications and 

well suited for connection to a microcontroller requiring just a couple of control lines per motor. 

[5] as shown in figure 3.10 

 

Figure 3.10 Motor Driver [11] 

 

3.5.7  CHARGE CONTROLLER [12] 

A charge controller or charge regulator is basically a voltage qand/or current regulator to keep 

batteries from overcharging. It regulates the voltage and current coming from the solar panels 
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going to the battery. Most "12 volt" panels put out about 16 to 20 volts, so if there is no 

regulation the batteries will be damaged from overcharging. Most batteries need around 14 to 

14.5 volts to get fully charged.[12]. The price of the charge controller is $40. 

3.5.8 BATTERY 6V 1.2A [13]  

 

Figure 3.11 Battry [13] 

For long time battery 6v1.2er1.2ah constant voltage charge cycle use. Trusted for quality, 

maintenance free, compact design, heavy duty grids. Low self-discharge, wide operating 

temperature, high impact resistance.[13] the battery price is $14.90 

 

3.5.9 DUAL RELAY BOARD [14] 

 

Figure 3.12 Dual Relay Board [14] 

 

We used Dual Relay Board to be able to control larger loads or high-power devices like AC/DC 

motors. the control of each relay is via the 2X3 header this headers are friendly to motor cables. 

We chose the dual relay to be able to control the motor speed. The relay board cost is $19. 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwif94_h3ZviAhWsAWMBHWKkA4AQjRx6BAgBEAU&url=https://uk.rs-online.com/web/p/lead-acid-rechargeable-batteries/7270388/&psig=AOvVaw1hMfkfLke1lgxL3JcHUFy8&ust=1557947674465953
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj935a12ZviAhVSx4UKHdPnDKwQjRx6BAgBEAU&url=https://adosia.io/product/dual-relay-module-mount-kit-iot/&psig=AOvVaw3CN6rjQcjXr_bCSc72PDry&ust=1557946436122444
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3.5.9 SOFTWARE COMPONENT: 
 

In this system we have user interface which allows the user to configure the settings of 

microcontroller and set the time for doses and requested boxes for each dose. We selected Visual 

Basic to be the programming language for software section in our system. We selected Visual 

Basic as programming language because it is easy to use and compatible with arduino 

microcontroller and other modules 

Also we have the software which come with the ardunio and some hardware components, we use 

this software to set the hardware's values and then connect it to the user software which we 

design. 

3.5.9.1 ARDUINO IDE [14]  

 

 

Figure 0.12: Arduino Uno[14] 

The Arduino Integrated Development Environment - or Arduino Software (IDE) - contains a 

text editor for writing code, a message area, a text console, a toolbar with buttons for common 

functions and a series of menus. It connects to the Arduino and Genuino hardware to upload 

programs and communicate with them.[14] 

 

3.5.9.2 MIT INVENTOR FOR ANDROID MOBILE[15] 
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Figure 0.13: MIT Inventor for Android Mobile[15] 

App Inventor lets you develop applications for Android phones using a web browser and 

either a connected phone or emulator. The App Inventor servers store your work and help you keep 

track of your projects. Your app appears on the phone step-by-step as you add pieces to it, so you 

can test your work as you build. When you're done, you can package your app and produce a stand-

alone application to install.[15]  

3.6 ESTIMATED BUDGET 
 

Table 3.2: Components and overall system cost. 

Item name Quantity Per item 
Total 

Cost 

Arduino Uno- R3 SMD 1 $45 $45 

HC-06 wireless 

Bluetooth 
1 $8.99 $8.99 

Buzzer 1 $1 $1 

Temperature Sensor - 

TMP36 
1 $1.99 $1.99 

SparkFun 9DoF Sensor 

Stick 
1 $22.5 $22.5 

Charge controller 1 $40 $40 

battery 1 $14.9 $14.9 

9 dual relay board  1 $19 $19 

Shipping  $16 $16 

  
Overall 

Cost 
$160.38 
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We have ordered the requested hardware components online because it is not available in 

local market. In the following table, it shows the list of all hardware components, the needed 

quantity from each component and the prices.  

3.7 CONCLUSION 

 In this chapter, we described the selected design of implementing Portable Car Shade 

system. Moreover, this chapter has included the system architecture and a prototype of the 

proposed project to help the viewer to visualize the final built of the Portable Car Shade system. 

Finalizing the design of the project with a clear explanation of the required hardware 

components, the software programming language. By comparing between various products for 

each component, we got clear vision which product we must purchase. In this chapter we explain 

the features for each component and specifications the design tasks with the main phases have 

been also been illustrated in this chapter. Finally, two tables have been included explaining the 

cost of each hardware component and the meeting planning. 
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CHAPTER 4 
Implementation 
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Chapter 4: Implementation 

In this chapter we will present the implementation of the Portable Car Shade. Moreover, every 

component, tools, and materials in our project have been tested to produce the most suitable 

product of our project. All the assembling hardware and programming software of the project 

will be mentioned below. 
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Figure 4.1 Testing the length of the car shed on real car. 

 

4.1 TOOLS FOR IMPLEMENTATION 

The system consists of two subsystems, hardware and software subsystems. 

The implementation of the hardware subsystem was done using the following: 

 ATmega328p. 

 Arduino Uno- R3 SMD. 

 HC-06 wireless Bluetooth.  

 Buzzer. 

 Temperature Sensor - TM36. 

 SparkFun 9DoF Sensor Stick. 

 Motor driver. 

 Dual relay board 

 Solar panel SP-P 25 watt. 

 Rechargeable Battery 6 volts, 1.2 amperes.  

 Charge Controller. 
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 DC Motor.  

 Aluminum.  

 Screws and screw bolts size 5 ml.  

The implementation of the software subsystem was done using C++ for the microcontroller 

board. Additionally, phone application was done using MIT APP inventor. 

4.2 ASSEMBLING HARDWARE AND IMPLEMENTATION  

As we detect the components of our project and received them, we started testing them 

using Arduino software language, which allowed us to check the functionality of each 

component, and then we started to program the user interface of this project. 

4.2.1 HARDWARE IMPLEMENTATION 

The major component of our project is the Arduino Uno- R3 SMD ATmega328p. Figure 

4.1 shows the microcontroller, we connect it to the PC to set it up with other components. 

 

Figure 4.2 testing the circuit 

 

The next step is to start connecting the other components. First, we connected the HC-06 

wireless Bluetooth at ports 2 and 3 of the Arduino which is responsible of the serial 

communication. Then, we attached he buzzer to the microcontroller at the port 12 which 

is part of the security system. After that, we connected the dual relay board that is 

connected to the Arduino through a digital output at ports 10 and 11. For the relays, we 
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can use any ports, but we chose 10 and 11 while coding. The reason behind using relay in 

this project is to open and close the portable car shade. The function of the dual relay 

depends one on another. For instance, when the first relay is on, it will give us a negative 

charge which will work clockwise and will open the car shade and vice versus. Moving 

on the SparkFun 9DoF Sensor Stick, we used two different ports which are serial clock 

(SCL) and serial data (SDA). Last but not least, we attached the temperature sensor 

which consists of three wires ground, positive ground, and analogue which was 

connected to the Arduino through port A0. 

 

Figure 4.3 the final circuit. 

 

Moving on the basic structure of the umbrella, we used aluminum to design it due to the 

strength and light weight of it. We went to an aluminum workshop which is located at 

Shuwaikh industrial to cut and solder the parts together.  

  

Figure 4.4 some the aluminum parts we used. 
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Finally, 6 volts, 1.2 amperes rechargeable battery was connected to the Arduino and the 

solar panel with a Diode protection which works as a charge controller. The solar panel is 

attached on the top of the portable car shade is use as a secondary power supply.  

 

Figure 4.5 System's user interface. 

4.2.2 SOFTWARE IMPLEMENTATION 

 As we know, Arduino works on C++ language, which enables us to interact with, and 

control the components attached to it. We prepared the software subsystem that is responsible to 

send the configurations to the Arduino and receive data from it as well. First, we install the 

software for setting the Arduino and set up all components by their default values as mentioned 

in the hardware implementation. Then, we designed the code for user interface which allows the 

user to control the portable car shade using the mobile application. The phone application was 

created by using the MIT APP INVENTOR which consists of blocks coding method. 

The user interface for our system is shown in figure 4.5 
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Figure 4.6 System's user interface. 

As we see above, the user will be able to set the car shade either to be opened or closed. Before 

this process, the user must connect the application with umbrella by the Bluetooth, then can 

control it. 

4.3 CONCLUSION 

In this chapter, we explained how we designed and implemented our hardware and software 

design. We explained the connections of the components and how they attached together. This 

chapter showed the steps of working on the final product of our project and showed clearly how 

it works. In addition, all the software code and the designs are attached in the appendices. 
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Chapter 5 
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CHAPTER 5: EVALUATION 
 

In this chapter, various situations will be utilized to test execution and execution contrasted 

with the talked about destinations toward the start of this task. An overview was led by the group 

so as to know whether our Portable Car Shade is proficient, particularly for our general public. 

5.1 SURVEY: 
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 Our   survey was distributed to numerous individuals online, 100 altogether have 

responded to the majority of the inquiries. When leading this overview, it demonstrates that a 

large portion of the general population wants to have brilliant gadgets to help in human services. 

The underneath figures speak to the outcome examination of the survey. 

1) Do you suffer from sun heat in the summer?? 

 Almost 92% of the general population were experiencing sun heat in the late spring, in 

contrast with 8% of the general population were not enduring, and appears in the figure 5.1 

below. 

 

Figure 5.1: suffering. 

 

 

 

2) Is it hard to find a shaded parking lot at your work place or university?? 

 The figure 5.2 shows the opinion of people about finding a shaded parking lot at your 

workplace or university. 
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Figure 5.2: finding parking 

 

3) What do you think of the idea of a Portable Automatic Car Shade that protect your car 

from sun heat and has an anti-theft system and connected to an application on your mobile 

phone?? 

 The figure 5.3 represents the answers about the idea of this device 

 

Figure 5.3: Acceptance 

4) Is 50 KD is an appropriate price for this device?? 

 Most of the results in figure 5.4 show that People think that the price of this device is 

appropriate.  
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Figure 5.4 Pricing 

 

5) Do you think this device would be useful?? 

This shows if people think about this device if it is useful or no, in figure 5.5. 

 

Figure 5.5 device is useful or no 

 

6) Would you buy it for your car?? 

 Figure 5.6 shows that most of the people think that the device will continue to market. 
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Figure 5.6 Buying 

7) Do you expect the device to be scalable in terms of functions? 

 The largest part of the respondents expects the device to be scalable in terms of functions, 

shown in figure 5.7. 

 

Figure 5.7: Scalable in terms of functions 

 

8) DO YOU EXPECT THE DEVICE WILL SUCCEED AND CONTINUE IN THE MARKET? 

 In figure 5.8, almost 80% of the people recommended the device. 
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Figure 5.8: succeed and continue in the market 

 

9) HOW LIKELY IS IT THAT YOU WOULD RECOMMEND THIS SYSTEM TO A FRIEND OR 

COLLEAGUE? 
 In figure 5.9, most of the people recommended the device. 

 

Figure 5.9: Recommendation 

 

5.2 ETHICAL ISSUES  

The major responsibilities that were considered in this project are as follows: 

 Responsibility: 
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Group individuals have a duty to support the general population, who need to shield their 

cars from sun and cheat. The possibility of this task has been examined in all respects carefully 

all through exploring and examining diverse research on a similar methodology of Portable Car 

Shade.  

 Obligations: 

Group members have a commitment to accomplishing the principal prerequisites of the 

undertaking that incorporates finding the best answer for caution the client and to set up the 

setting to open and close naturally. Also, as engineers, Portable Car Shade is served in all sectors 

including the environmental and economic and security. 

 In the environmental sector: The Portable Car Shade is ecologically inviting as when begin 

working it utilizes the batteries and sun-oriented power so no compelling reason to continue 

interfacing with power so it will spare power assets.  

 In economic sector: The structure of the Portable Car Shade is practical,, provides the system 

with the ability to alarm the user without the help from others or any human interaction, so it 

will reduce the expenses. It is an affordable system and will be sold at a sensible cost for its 

clients. 

 5.3 impact on environment society economy 

The utilization of such a system adds to the conservation of nature. This framework likewise 

does not utilize electrical vitality for all time, yet rather relies upon the batteries and sun-oriented 

power so as to supply the parts inside this system with electricity.  

As far as financial, using this system can spare numerous costs, such as painting uses, 

additionally adds to lessening the robbery cases that outcome from not existing alarming system. 

5.4 CONCLUSION 
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In this chapter, a survey was conducted for the project, and the results were obtained in order to 

know whether the system is desirable in our society. In addition, to get a better understanding of 

what people prefer to buy and how much they would spend on such a system.. Also, this chapter 

includes a study explaining the ethical issues of the project and its impact on society. 
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Chapter 6 
Conclusion 
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CHAPTER 6: CONCLUSION 
 

 This chapter concludes the main phases of this project. It outlines the progress of the 

project idea along with a brief summary of the main phases and aspects of the report and how it 

was implemented (as mentioned in the previous chapters). It also covers the future goals and 

improvements for the final implementation of our system.  
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6.1 COMPLETED WORK 

 

 We have come up with many different ideas and concepts that has been then changed and 

improved into actual decisions. The main idea behind our project as a whole system was clear 

and understandable; however implementing it was not as simple as we thought it would turn out 

to be. After much thought and research, the idea of what was needed became clearer to us. And 

so, an aim was made and our goal was set. As mentioned, the full implementation of the Portable 

Car Shade completed. The issues encountered in this literature review was very beneficial to 

improve Portable Car Shade design, and make a more reliable and practical version in the near 

future. 

6.2 FUTURE WORK 

 

 After we finish the implementation of this system, we aim in future to add some features 

which make this system more efficiency. In addition, we are trying to make the weight bellow 7 

kilos which will make it more comfortable for users. One idea we can think to add in future is to 

make the shade with new design which can cover the whole car and protect it also from dust 

while it is parking.  

6.3 CONCLUSION 

This chapter concludes all the work done throughout this semester, regarding the project. In 

addition the future work that will be accomplished in the upcoming days. For this project, 

research has been accomplished and design has been suggested regarding the Portable Car 

Shade. Then, after finalizing the system's design the team focused on building the system and 

ordering proper hardware components. This helped us as a  team to achieve the best results of the 

Portable Car Shade. 
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APPINDEX  ( CODE ) 
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#include <SoftwareSerial.h> 

SoftwareSerial bluetooth(2, 3); // RX, TX 

#define RELAY1 10 

#define RELAY2 11 

 

// The SFE_LSM9DS1 library requires both Wire and SPI be 

// included BEFORE including the 9DS1 library. 

#include <Wire.h> 

#include <SPI.h> 

#include <SparkFunLSM9DS1.h> 

 

////////////////////////// 

// LSM9DS1 Library Init // 

////////////////////////// 

// Use the LSM9DS1 class to create an object. [imu] can be 

// named anything, we'll refer to that throught the sketch. 

LSM9DS1 imu; 

 

/////////////////////// 

// Example I2C Setup // 

/////////////////////// 

// SDO_XM and SDO_G are both pulled high, so our addresses are: 

#define LSM9DS1_M 0x1E // Would be 0x1C if SDO_M is LOW 

#define LSM9DS1_AG 0x6B // Would be 0x6A if SDO_AG is LOW 

 

//////////////////////////// 
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// Sketch Output Settings // 

//////////////////////////// 

#define PRINT_CALCULATED 

//#define PRINT_RAW 

#define PRINT_SPEED 250 // 250 ms between prints 

static unsigned long lastPrint = 0; // Keep track of print time 

 

// Earth's magnetic field varies by location. Add or subtract 

// a declination to get a more accurate heading. Calculate 

// your's here: 

// http://www.ngdc.noaa.gov/geomag-web/#declination 

#define DECLINATION -8.58 // Declination (degrees) in Boulder, CO. 

 

void setup() 

{ 

  pinMode(12, OUTPUT); 

  pinMode(RELAY1, OUTPUT); 

  pinMode(RELAY2, OUTPUT); 

  Serial.begin(115200); 

  delay(100); 

  bluetooth.begin(9600); 

  // Before initializing the IMU, there are a few settings 

  // we may need to adjust. Use the settings struct to set 

  // the device's communication mode and addresses: 

  imu.settings.device.commInterface = IMU_MODE_I2C; 

  imu.settings.device.mAddress = LSM9DS1_M; 
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  imu.settings.device.agAddress = LSM9DS1_AG; 

  // The above lines will only take effect AFTER calling 

  // imu.begin(), which verifies communication with the IMU 

  // and turns it on. 

  if (!imu.begin()) 

  { 

    Serial.println("Failed to communicate with LSM9DS1."); 

    Serial.println("Double-check wiring."); 

    Serial.println("Default settings in this sketch will " \ 

                   "work for an out of the box LSM9DS1 " \ 

                   "Breakout, but may need to be modified " \ 

                   "if the board jumpers are."); 

    while (1) 

      ; 

  } 

} 

 

void loop() 

{ 

  // Update the sensor values whenever new data is available 

  if ( imu.gyroAvailable() ) 

  { 

    // To read from the gyroscope,  first call the 

    // readGyro() function. When it exits, it'll update the 

    // gx, gy, and gz variables with the most current data. 

    imu.readGyro(); 
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  } 

  if ( imu.accelAvailable() ) 

  { 

    // To read from the accelerometer, first call the 

    // readAccel() function. When it exits, it'll update the 

    // ax, ay, and az variables with the most current data. 

    imu.readAccel(); 

  } 

  if ( imu.magAvailable() ) 

  { 

    // To read from the magnetometer, first call the 

    // readMag() function. When it exits, it'll update the 

    // mx, my, and mz variables with the most current data. 

    imu.readMag(); 

  } 

 

  if ((lastPrint + PRINT_SPEED) < millis()) 

  { 

    printGyro();  // Print "G: gx, gy, gz" 

    printAccel(); // Print "A: ax, ay, az" 

    printMag();   // Print "M: mx, my, mz" 

    // Print the heading and orientation for fun! 

    // Call print attitude. The LSM9DS1's mag x and y 

    // axes are opposite to the accelerometer, so my, mx are 

    // substituted for each other. 

    printAttitude(imu.ax, imu.ay, imu.az, 
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                  -imu.my, -imu.mx, imu.mz); 

    Serial.println(); 

 

    lastPrint = millis(); // Update lastPrint time 

  } 

 

  if (bluetooth.available()) { 

    char x = bluetooth.read(); 

    switch (x) { 

      case '1': 

        digitalWrite(RELAY1, HIGH); 

        digitalWrite(RELAY2, LOW); 

        delay(3000);//To close umbrella 

        digitalWrite(RELAY1, HIGH); 

        digitalWrite(RELAY2, HIGH); 

        break; 

      case '2': 

        digitalWrite(RELAY1, LOW); 

        digitalWrite(RELAY2, HIGH); 

        delay(3000);//To open umbrella 

        digitalWrite(RELAY1, HIGH); 

        digitalWrite(RELAY2, HIGH); 

        break; 

    } 

  } 

} 
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void printGyro() 

{ 

  // Now we can use the gx, gy, and gz variables as we please. 

  // Either print them as raw ADC values, or calculated in DPS. 

  Serial.print("G: "); 

#ifdef PRINT_CALCULATED 

  // If you want to print calculated values, you can use the 

  // calcGyro helper function to convert a raw ADC value to 

  // DPS. Give the function the value that you want to convert. 

  Serial.print(imu.calcGyro(imu.gx), 2); 

  Serial.print(", "); 

  Serial.print(imu.calcGyro(imu.gy), 2); 

  Serial.print(", "); 

  Serial.print(imu.calcGyro(imu.gz), 2); 

  Serial.println(" deg/s"); 

#elif defined PRINT_RAW 

  Serial.print(imu.gx); 

  Serial.print(", "); 

  Serial.print(imu.gy); 

  Serial.print(", "); 

  Serial.println(imu.gz); 

#endif 

} 

 

void printAccel() 
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{ 

  // Now we can use the ax, ay, and az variables as we please. 

  // Either print them as raw ADC values, or calculated in g's. 

  Serial.print("A: "); 

#ifdef PRINT_CALCULATED 

  // If you want to print calculated values, you can use the 

  // calcAccel helper function to convert a raw ADC value to 

  // g's. Give the function the value that you want to convert. 

  Serial.print(imu.calcAccel(imu.ax), 2); 

  Serial.print(", "); 

  Serial.print(imu.calcAccel(imu.ay), 2); 

  Serial.print(", "); 

  Serial.print(imu.calcAccel(imu.az), 2); 

  Serial.println(" g"); 

#elif defined PRINT_RAW 

  Serial.print(imu.ax); 

  Serial.print(", "); 

  Serial.print(imu.ay); 

  Serial.print(", "); 

  Serial.println(imu.az); 

#endif 

 

  if (imu.calcAccel(imu.ax) > 0.8 || imu.calcAccel(imu.ax) < -0.8) { 

    digitalWrite(12, HIGH); 

    Serial.println("EMR!"); 

  } 
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  else { 

    digitalWrite(12, LOW); 

  } 

} 

 

void printMag() 

{ 

  // Now we can use the mx, my, and mz variables as we please. 

  // Either print them as raw ADC values, or calculated in Gauss. 

  Serial.print("M: "); 

#ifdef PRINT_CALCULATED 

  // If you want to print calculated values, you can use the 

  // calcMag helper function to convert a raw ADC value to 

  // Gauss. Give the function the value that you want to convert. 

  Serial.print(imu.calcMag(imu.mx), 2); 

  Serial.print(", "); 

  Serial.print(imu.calcMag(imu.my), 2); 

  Serial.print(", "); 

  Serial.print(imu.calcMag(imu.mz), 2); 

  Serial.println(" gauss"); 

#elif defined PRINT_RAW 

  Serial.print(imu.mx); 

  Serial.print(", "); 

  Serial.print(imu.my); 

  Serial.print(", "); 

  Serial.println(imu.mz); 
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#endif 

} 

 

// Calculate pitch, roll, and heading. 

// Pitch/roll calculations take from this app note: 

// http://cache.freescale.com/files/sensors/doc/app_note/AN3461.pdf?fpsp=1 

// Heading calculations taken from this app note: 

// http://www51.honeywell.com/aero/common/documents/myaerospacecatalog-

documents/Defense_Brochures-documents/Magnetic__Literature_Application_notes-

documents/AN203_Compass_Heading_Using_Magnetometers.pdf 

void printAttitude(float ax, float ay, float az, float mx, float my, float mz) 

{ 

  float roll = atan2(ay, az); 

  float pitch = atan2(-ax, sqrt(ay * ay + az * az)); 

 

  float heading; 

  if (my == 0) 

    heading = (mx < 0) ? PI : 0; 

  else 

    heading = atan2(mx, my); 

 

  heading -= DECLINATION * PI / 180; 

 

  if (heading > PI) heading -= (2 * PI); 

  else if (heading < -PI) heading += (2 * PI); 

 

  // Convert everything from radians to degrees: 
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  heading *= 180.0 / PI; 

  pitch *= 180.0 / PI; 

  roll  *= 180.0 / PI; 

 

  Serial.print("Pitch, Roll: "); 

  Serial.print(pitch, 2); 

  Serial.print(", "); 

  Serial.println(roll, 2); 

  Serial.print("Heading: "); Serial.println(heading, 2); 

} 

 


